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Powerful Rogers' Consolidation for the Illinois Oentral Railroad. 

THE HORSE POWER OF AN OCEAN LINER AND A LOCOIIOTIVE COIIPARED.-LSee page 199.] 
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J titutifit �mttitau. 
and four 8-inch guns in two turrets located upon either 
,beam and sufficien tIy to the rear of the forward 12· inch 
turrets to escape interference. There will abo be four­
teen 6-inch rapid-firers carried in broadside. '1'his is 
an extremely formidable battery, far IIlore powerful 
than is carried by any existing ship in the world to­
day. T,he decision with regard to the location of the 
8,inch gun is not absolutely final, however, for should 
the forthcoming gunnery trials of the ., Kearsarge" 
prove to be satisfactory, it is possible that the 8-inch 
guns will be placed above the 12-inch on the double­
turret system_ 

The armored cruisers are to be magnificent vessels of 
14,500 tons displacement and 22 knots speed, the bat­
tery consisting of four 8-inch guns in two turrets and 
an un usually large n umber of 6-inch rapid-firers carripd 
in broadlSide. 

in the year 1898, what was known as the naval septen­
nate programuie. This hill provided for the construc­
tion of what, was practically a new navy, the cost of 
which was to be spread over a period of seven years, 
although a final modification limited the period to six 
years. In addition to new torpedo boats and gun­
boats, the bill provided for the raising of the strength of 
the navy by the year 1904, to that of seventeen battle­
ships, eight coast defense vessels, nine large cruisers, 
and twenty-six small cruisers. The new construction • 
involved called for seven new battle ship�, two lar2"E'. 
and seven small cruisers, besides new gunboats and 
torpedo boats to take the place of obsolete vessels of 
these classes that will be removed from time to tin�e 
fl'om the active list. The total expenditure thus 
authorized was $103,000,000, and the whole of the ships 
are to be in commission by the close of 1904. 

•• • •• '1'he system providing for mew ships in the United 
BREAKING GROUND FOR THE RAPID TRANSIT TUNN:EL. States is the antiquated one of authorizing the con-

Among the red letter days ill the history of New struction of 80 mallY vessels and sometimes none at 
York City, Saturday, March 24; 1900, must ever hold an all, at each annual meeting of Congress. The growth 
honorable position as having witnessed the ceremonies of the navy, a matter of the highest national import-

THE ISTHMIAN CANAL SURVEY. inaugurating the actual construction of the great ance, is, therefore. dependent upon the particular' 
We recently had occasion to protest against the underground Rapid Transit Railroad. mood in which each Congress may happen to find 

Hepburn bill for the immediate construction of the Never has any great city, ancient or modern, under- itself. The perilous uncertainty of the system is 
Nicaragua Canal on the ground that it was stupid and taken a: work of improvement which in its present 'shown in the fact that at this moment we are in 
unfair to the President and to the Commission to scope and future possibilities could compare with the danger of losing our position as the third naval power 
brillg in such a measure before' the President's Isth- vast underground transportation system which is thus in the world to Germany, whose septennate programme 
mian Canal Commission, which has been appointed begun.' Great, in ,the aggregate, as are the various gives her at the present moment a long lead over this 
for the purpose ,of determining which was" the best tunnel roads of London, they have been built as sepa- country_ An interesting comparison of the relative 
possible route across the Isthmus, had had ·time.to rate and unrelated units, and they have taken many strength in 1904, of our navy and that of Germany, has 
complete its labors and present,its report. ' On more decades to reach their present importance ; whereas, appeared from the pen of COlllmander J. D. Jel:rold 
thal1 one; occasion we have drawn attention to the the system now. commenced in this city has been de- Kelley in a recent issue of The New York Herald, in 
fact that the obviously proper thing, to do before un'" signed as. a single system to meet the carefully con- which it is shown that the German and United Statps 
dertaking iany active' constructinn;is, to 'make certain 'sidered needs of the city_ Having exhausted the pos- fleets will be approximately equal when G'ermany's 
that the locatic.n selected ds, allthjngs consi'dered;;the sibilities of above-ground transportation, New York, septennate scheme it! completed in the year 1904. The 
best that,:cari be chosen. ,In the first pJace,it is by no which, by reasons of its peculiar topographical situa- comparison would be more gratifying were it not for 
Illl'ans clear that Nicaragua offers� a bett�l' rollte.than tion. has the most complex and difficult transportation a couple of important "ifs" with which it is pref�ed, 
Panama; indeed the balance�of evidence thus.fa� ad- � 'problem to deal with of any in the world, has been for it is assumed that Congress will agree· to the new 
duced would seem to prove,the contrary. Moreovcer, ,driven to the underground system as presenting the construction recommended. by the House Committee 
it is quite pussible, as we have frequently"poiftted only practical and adequa.te relief from its difficulties. and commented upon in our issue of last week, and 
out, that careful investigation would show that there The spot chosen for turning the first spadeful of earth that these ships and the battleships and cruisers of 
is a third alternative route superior to either Pana- was immediately in front of the steps of the historic the " New Jersey" and the •• California" classes, 
IDa or Nicaragua. City Hall and above the terminal loop which will en- authorized last year, will be completed by 1904. 

General P. C. Hains and W. A. Noble, members of .circle the City Hall Park and form the present southern 'As a matter of fact; however, the'ships of the latter 
the Isthmian Canal Commission, have receu'tly re- terminus of the road. The ceremony of tUl'lling the class are at prelSent held up for want of the necessary 
turned to this country, and in the course of a press in- first spadeful of earth was performed by the Mayor. armor, and the ships of this year'!! programme may 
tervielV, have made certain unofficial statements which Addresses were delivered by the Mayor and by A. E. yet fall a victim, like those of last year;' to the'political 
would seem fully to justify evento pal·ticuiars,.theatti- Orr,. President of the Rapid Transit Commission, a exigencies ot Congress. Unless the present'C<'5figl'ess 
tudetakim by the SCIENTIFIC AMERICAN with:refer- 'gentleman to whose indefatigable efforts the present take"favcirabte action, the year 1904 will find the 
ence to the Hepburn bill_ ' The investigations of the 'successful iss lIe of the labors of the Commission is German navy pre-p<!nderating over our own to the 
cOjllmissi�n,we are told, have t!hown that the underly:. .' .largely due. The spot will be indicated to future gen- extent of six first-class battleships :and three large 
ing strat.a'of the site of the big Ochoa Dam; . on the Nic- 'erations by a plaiu, bronze tablet. set in position not cruisers, repre6enting 'together' an advantage of nO 
aragua Canal, are ndt so satisfactory as, wag atftrst, far' from the spot where in July, 1776. the Declaration less than 1 10,000 tons in armored ships. A compari­
reported, and though it is still considered practicable of lm:lependence was read to the American troops in son of the number of vessels shows that Germany 
to build a reliable dam at that place, it is evident that the presence of Gener'al Washington. The tablet will would possess nineteen first-class battleships against 
the cost would be greater than estiuiated by- previous cOlltain the names of the Mayor, the' Rapid Transit .Ollr:twelve, and twelve large cruisers,against oUt· nine. 
commISSIOns. While the route of the Walker Com mis- COlllmissioners, the Chief Engineer, William Barclay"' 

And itlIlust be remembered: that warship construction 
sion is pronounced. feasible, the expectation, that se- Parsons. the contractol', John B. McDonald, and :Au- is [so long-drawn-out, that, no amount of subsequent 
rious difficulties would be encounteredin tbe construc- gust P. Belmont, the President of th� Rapid 'l'ransit energy could compensate forihe loss of twelve months' 
tion of a satisfactory harbor at Grey tOwn is confirmed_ 81lbway Construction Company. " time thus in,!lu,r.red. 'It is to be hoped that in view of 
Mr'. Noble stating that a big jetty would' ha.ve, to be Th�,ina�gu;;aI'cerelflonies have a speciannteresWor these factjl'C ong'ress will not fail to authorize the new 
constructed through the shi(ting �ands, and tiTat con- the, ,SOIENT�iFIC . AMERI(rAN, in view of the· fact that . const,l'uctiolli"tm'ummpnded for this year, and the neces­
tinual dredging,-would be necessaTY to .keep the chan- � ,  ,this U!onth�exactly thirty.years ago saw the operring

'
'-''-l§ary armOl' for the ships of this and last year's pro­

nel clear., Mr. Noble seems to hav� fuH)t'eQdorsed, the ,':of an underg,rou'rid tunnel beneath Broadwav, which g�mmes. 
'stat.ements. made by,tihe .Panama' 'Cailal'del�g'ation'in, ,iIi �some respects .anticipated the great work �hich is S"i))lIuch for the year 1904. What of the years that 
the 'preliminary, hearing last year ,�t. WaShington: now to be undertaken. It is well known to our read- follow it? Germany is so well satisfied with the sep­
The general tenor of Mr., Noble's' r�marks is to the ersthat·the late'Alfred Ely Beach was early impreSsed tennate scheme that the Emperor has had the far­
effect that the American Cornmission-.found that this with the advantages of underground transit, and had sighted ness and courage to have prepared another' and 
C}8nal company was doing, and apparently is capable such faith in the possibilities of the system that he much more ambitious programme, which will proville 
of accomplishing everything that it has promised. organized a company and built a preliminary length for the growth of the German navy up to the yeal',1920. 

Particularly significant it! the fact that our commission of tunnel which by a curious coincidence lies within '1'he number of battleships contemplated for 1904 is to 
found that the Panama Company had a feasible scheme a stone's throw of the scene of the present ceremonies. be doubled by the addition of nineteen new ships, giv-
for controlling the Chagres River, a feat which all the • • • ing a total of thirty-eight, while the navy is to include 
world has considered impossible of e;ecution. GERMANY'S NAVAL PROGRAMME-A LESSON FOR at that date twenty large cruisers and forty· five pro-

The most significant statement of all, however, is THE UNITED STATES. tected cruisers, the new ships thus provided for having 
that which refers to the possibility of finding a third Whatever may. be said of the policy of the present a;total;displacement of 400,000 tons. Not only is the con· 
alternative route across the Isthmus.' Mr. Noble is re- Emperor of Germany in general, it must be universally tinuity of the construction work ensured for two de­
ported as saying that, what is known as the Atrate oomitted, that as it effects the interests of the navy and cades. but adequate provision is made for the construc­
location presents a �'good route" perhaps the best ' merchant marine"it is farsighted and 8uccl"ssful. Of the tion of the necessary docks and harbors. The total cost 
route, feasible and short" and in his opinion, .. less ex- many momentous problems which the young Kaiser of this con�tructioll will be $465.250.000 which is to be 
pensive to build." found ct)nfrontin'g him on his accession to the throne, raised by a scheme of loans and revenue taxes. 

Athough the remarks of the returned members of there is none to which he has addressed himself ,with The question naturally arises if we are in danger of 
the Commission were, entirely unofficial, and were ac� greater zeal than to that of raising Germany to a. '  falling so far behind Germany by the year 1900, whe-r'e 
companied with the statement tha.t no report of any high position in the strength of its merchant marine shall we stand at the close of the year 1920? '1'0 le8\'e 
kind had yet been made, they furnish, much ;food for and in the numbers and efficiency of its navy. At his such an important matter as the authorization uf the 
thought; and we respectfully .commend· them to the. accessioh·he'founda'navy which, was only less obsolete new warships to the caprice of ·the' naval committl"es 
consideration of those members of Congress;" who than ;'vas our own in the year 1 883, when we comlllenced of each col'rent year, while our" competitors, with COIll­
would rush the country into the,imluediate' construc. the constrnction of llludern steel vessels and for the mendable far8ightedness, are establishing programmes 
tion of a particulal' canal before-they,know.'whether·it' first·few years of his reign new ships were added to the that reach two full decades into the futute; is to expose 
is the cheapest and best that:c()Uld,be built. Genilan fleets in the,haphazard. methods which were ourselves tothe danger of being hopelessly outmafched 

. . .. I • characteristic of the naval growth in that era, and, un" at some future critical period :in our foreign relations. 
THE DESIGNS OF -, LAST 'YEAR'S BATTLESHIPS happily, still characterize the provisions for increasing • I • I • 

AND CRUISERS. our:own navy to-day. THE STEERING OF MODERN, SCREW-PROPELLED 

The hQped for removal of 'the deadlock occasiolled In-the year 1898, chiefly through the exertions of the SHIPS. 

by the retusal of the last'Collgress,.to authorize the Emperor;, Germany, inaugurated a system of warship The statistics of steamship disasters for the year 
arnmr for'the new'battleships, and cruisers authorized construction which bids fair to become general among '1898 showed that'42 per cent were caused py'strandings 
.at the last session, has encotiraged the Construction De. -- .. the_navies of the world. Realizing.the great length of alone. Startling as the fact may be to.1andsmen,ship­
partment to proceed with the details of the designs. It time which lUUSt intervene between the voting of funds owners and marine underwriters are well aware of the 
is stated by a member of the Construction Board that for construction and the actual completion 01' a war- large ratio of losses due to vessels' running ashore; as 
the battleships will be about 13,500 displacement and ship, and probably being desirous of placing the ques- compared with losses due to collisions" founderings, 
lS .. knots speed. The main battery will consist of four tion of the provision of necessary new ships beyond and other accidents of the Sea. After we have elimin­
�2-inch guns in two turrets, oue forward' alld' one aft, the accidents of party politics, the Government passed, ated the strandings, known to have been due to fogs 
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and heavy weather, or to errors of calculation, or to 
carelessness on the part of the officers in ('harge, there 
is left a considerable number of casualities of this kind, 
of which a satisfactory explanation has never been 
given, and probably never wil l  be. One of the mOISt 
recent and significant instances is to be found in the 
recent loss of the "Mohegan," off the southern coast 
of England. 

The remarkable disparity between the figures repre­
senting what we might call deep-sea and shoal water 
disasters, natu rally raises the question as to whether, 
after we have exhausted the possible and probable 
causes, or combi nation of causes, of such an appall ing 
list of strandings, there is not some other and unsus­
pected force at work against which no amount of care 
on the part of the navigator can avail.' The subject 
was discussed at considerable length by the late Cap­
tain Cornelius W. McKay, in a paper which is pub· 
lished for the first time in the current issue of the SuP­
PLEMENT. Mr. McKay's explanation of these marine 
disasters is summed up in the statement, .. it is respect· 
ful ly submitted to the nautical world that the modern 
twin·screw ship does not always sai l as she is pointed; 
i n  fact, that she cannot." The author argues that the 
extreme length of t,he modern merchant steamer 
renders it extremely difficult properly t.o control her 
course by means of a rudder acting at its rear end; 
and he argues that under certain conditions as, for 
instance, when wind and sea are acting on the bow and 
the helm is thrown over to counteract the effect, the 
resultant motion of the vessel is in  a direction which 
makt's a greater 01' less angle with the line of her keel. 
It is pointed out that if  a modern Atlantic record­
breaker should vary in her course only one degree it 
would have no serious consequence in the navigatIOn 
of the Atlantic Ocean, but that .. one degree more or 
less might mean something when dusting the white­
wash off the l ighthouses on the shores of the English 
Channel in the endeavor to cut time." 

While we are not prepared to agree with all of Capt. 
McKay's conclusions, the subject is  worked out in an 
ingenious and very readable manner, and the article 
carries weight, as coming from one so well qual ified to 
speak on the subject. The point is well made, that 
the enormous disparity in casualties from stranding, 
as compared with ·those occurring from other causes, 
may well make us seek for some unsuspect.ed or little 
understood cause for this cla�s of marine d isasters. 

... . 
THE HEAVENS IN APRIL. 

BY HENRY NORRIS RUSSELL, A.M. 
The evening skies during April present the greatest 

number of first magnitude stars visible at anyone time 
during the year. Twelve of the sixteen brightest stars 
visible in this latitude are above the horizon at once, 
and the brill iant spectacle which they afford is well 
supportt'd by their less conspicuous neighbors. 

At 9 P. M. in the middle of the month Orion hangs 
close above the western horizon, the three stars of his 
belt forming a nearly horizontal line. Above them is 
the bright red star Betelgeuse, in' the giant's right 
shoulder, and equally far below the White Rigel marks 
his left foot. Between the belt and Rigel are three 
fai nter stars in an almost vertical row, which form his 
sword. All three of these appear in a field glass as in­
teresting double stars; and around the middle one 
sprt'ads the great nebula, one of the most magnificent 
of telescopic objects. 

The l ine of Orion's belt points on the left to the bril­
liant Sirius, and on the right to the ruddy Aldebaran, 
beyond which are the Pleiades. A bove Sirius, and 
forming an almost equilateral triangle with it  and Be­
telgeu5e, is Procyon, the lesser dog-star, while farther 
north above Orion, starry Gemini displays its twin 
bri lliants, Castor and Pollux, and still farther to the 
right is the bright star Capella, near the Milky Way. 

The Great Bear is almost overhead, in the highest 
part of its circle around the pole. Farther south is 
Leo, only too well known to those wh o  watched vai nly 
for the meteors of last November, which is marked by 
the fami liar" sickle " with Regulus at the end of the 
handle. Arcturus shines at a considerable altitude in 
the eastern sky, while below and to the right the paler 
Spica marks the constellation Virgo, and far in the 
northeast Vega is once more above the horizon, after 
some months' absence from the e-vening skies. 

THE PLANETS. 

Mt'rcury is a morning star i n  Pisces, rising abou t an 
houl' before the sun at the bt'ginning of the month, 
_aud nearly an hour and a half at the close. Ou the 
evening of the 21st, it  reaches its greatest apparent d is­
tance from the su n-about 27°. Th IS is considerably 
greater than usual, because Mercury is in that part of 
its eccentric orbit which is farthest from the sun, its 
greatest distance being reached on the 16th. This cir­
cumstance affords a good view of the planet to those 
early risers who choose to look for it  in the morning 
twilight, but is partly compensated for by its loss of 
brightness, due to the fact that at its greatest distance 
from the sun it is exposed to less than half the l ight 
and heat which pour upon it when nearest. 

Venus dominates the evening sky, remaining above 
�he horizon for fully four hours after sunset, and far 

J Citutiftc �lUtricau. 
surpassing in brightness its stellar neighbors. Dur­
ing the month it traverses the length of Taurus, pass· 
ing close to the Pleiades on the 5th. It is very bright, 
continuing to increase in this respect throughout the 
month and can easily be seen i n  the daytime with 
the naked eye, if  one knows j ust where to look for i t . 

There is real ly no difficulty at all i n  seeing Venus 
(when near its  elongation) o n  any clear day, even at 
noon. The difficulty consists in finding so small an 
object without anything to guide the eye to it. When 
once found the planet is easily seen, and may be shown 
to others by getting it in line with the top of a tree or 
any other object which serves as an object guide. 

Such a pointer will be furnished by nature on the 
afternoon of the 2d, when the moon comes close to 
Venus. The distance is least about 9 P. M., when it is 
less than twice the moon's diameter. So throughout 
the afternoon Venus may be seen, weather permitting, 
above and to the left of the crescent moon, at a dis­
tance of three or four of its diameters. 

It will be in teresting to note the contrast in bright­
ness between Venus and the moon. In spite of its very 
small apparent size, Venus appears much more lumi­
nous than the moon . 

This is explained by the two facts that Venus enjoys 
a sunlight twice as bright as ou rs, and that it  reflects 
over half the light which falls upon it, while the moon 
reflects only about one-sixth . 

Mars is a morning star in Pisces, but is distant from 
the earth and faint. It passes 'close to Mercury on the 
forenoon of the 2d. 

Jupiter is gradually coming into position for even­
ing observation, rising a little before midnight on the 
1st and at about 10 P. M. on the 30th. It is in Scorpio, 
about 5 degrees north of the bright star Antares. 

Saturn is a morning star in Sagettarius, rising about 
1 A. M. at the begi nning of the month and two hours 
earlier at its close. Its rings are very widely opened 
out, but it is too far south for favorable observation. 
Uranus is in Scorpio, quite clos� to Jupiter, and Nep­
tune i n  Taurus, but too faint  to be seen without a tele-
scope. 

THE MOON. 

First quarter occurs on the afternoon of the 6th, full 
moon on that of the 14th, last quarter on the morning 
of the 22d, and new moon on the night of the 28th. 

The moon is nearest to the earth on the morning of 
the 11th, and most remote on the night of the 26th. 

Besides the conj unction with Ven us, already men­
tioned, the moon passes Jnpiter (quite C'losely) on the 
morning of the 18th ; Uranus the same afternoon : 

. Saturn on the morning of the 20th; Mercury on that 
of the 27th, and Mars the same afternoon. 

Princeton University Observatory. 
• ••• • 

THREE TYPES OF AUTOMOBILES. 
At a meeting of the New York Electrical Society, 

held in this city on the 22d instant, talks by representa­
tives of three different  kinds of automobiles was given, 
accompanied by illustrations, for the purpose of ena­
bling those present to form an opinion as to which was 
the superior. 

-

The first speaker was Mr. A. L. Riker, the inventor of 
the Riker Electric Vehicle and Runn ing Gear. He 
stated that the advantage of electric power was that it  
was like the horse, i n  giving a great quantity when 
needed, easily and qUickly. Then he explained three 
plans for connecting up the storage battery for pro­
d ucing different speeds by using sections of the whole 
battery and connecting them up in multiple or series, 
according as a rapid or slow speed was desired. 

For pleasure vehicles, from 12 to 15 miles an hour 
was the fastest speed. 

This plan of the subdivision of the battery is more 
economical than the use of resistan<.>e coils  in cuttin g  
down t h e  current, and has the advantage, i n  case o f  a 
rupture i n  the high-speed circuit, of enabling the ve­
hicle to be taken home on the remaining cells grouped 
for the slow speed. Il lustrations were shown of the 
controller operated by a single lever; when moved 
forward from a zero point the vehicle moved for­
ward, and when moved backward from zero reversed 
the motor' and moved the vehicle backward. 

Special devices are provided to lock the lever at the 
zero pornt. On the front dashboard is placed the volt­
meter and ammeter indicati ng the condition of the 
battery when discharging. In a battery of 44 cells the 
voltmt'ter should show 80 volts. Starting at this figure 
the vehicle may be run till the voltage falls to 68 volts, 
then the battery should be recharged. In going away 
from home it was well to return when the voltage 
dropped to 74 

The cqarging plug was shown, and is constructed in  
such a way as  to prevent any mixing of the battery 
pole terminals. In New York, the Edison Company 
would soon establish electric h ydrants in front of their 
stations for the purpose of facilitating carriage charg­
ing. There were illustrations of storage battery crates 
showing the plan of b urning the lead terminals to­
gether, also of the motor, the single and double gear 
equipments, the double-gear steel frame being very flex­
ible. The differential gear is located in the hub of one 
of the wheels of the rear axle, on the single-gear .frame, 

195 
which allows a solid steel axle to extend between the 
t wo wheels. The gear wheel meshing into the piniou 
of the motor is supported upon a tubular axle, within 
wbich is the solid axle. This construction is much 
stronger than the old system of havin g  the axle divided 
and the differential gear located in the center. 

The steering gear was explained, also the two plans 
of applying the brakes and several illustrations of 
completed vehicles of different styles were shown . 

Mr. C. J. Field discussed the" Present Development 
of the Gasoline Type of Automobile, " showing by d i a· 
grams the general construction of the four-cycle flanged­
jacket motor. He thought the reason why these mo­
tor carriages were used abroad more than in the United 
States was on account of the Illore general production 
of electricity here, the facilities for the charging of 
batteries of electric vehicles being better, but for pleas­
ure touring over long distances he regarded the gaso­
line-driven vehicles as superior. The four-cycle type 
of engine was preferred. 

Ninety per cent of the difficulties in starting or oper­
ating gasoline engines was due to the imperfect elec­
trical construction or insufficient electric power to pro­
d uce the proper spark. The jump spark and wiping 
spark are preferable and mostly used. Special flanged 
cooling tanks are provided, through which the water 
flows from the water jacket of the engine and is cooled 
by the air impact. This improvement allows a smaller 
weight of water to be carried. 

The mos� a pproved carburetor for heating the vapor 
gas is called the Areile : heated air surrounds the out­
let of the gasoline vapor, mixes with the latter, heats it, 
and further on is llIixed with cold air, then passes on to 
the engine. The devices for obtai ning variable ,speeds 
from a constantly running shaft, he stated, 

'were �stilI 
crude and clumsy. 

Some of the hydrocarbon racing machines abroad 
h ad engines of 24 horse power, and made records of 35 
m iles an hour, some going above 40 miles. 

. . 

He spoke of the Belgium system of combining gaso­
line and electricity in the same vehicle in connection 
with a small storage battery which had some promise 
of value and economy. 

Succeeding Mr. Field, Mr. J. A. Kingman reviewed 
the history of the steam carriage, showing a picture of 
Cugnot's carriage, invented as early as 1769. Many 
other steam coaches and stages were shown, until the 
era of liquid fuel brought the speaker down to the 
latest improvements of Whitney, a relati ve of Eli 
Whitney, the inventor of the cotton gin, and Stanley, 
known as the locomobile, where the miniature boiler 
is located under the seat. The pressure carried is 160 
pounds to the square inch and steam can be generated 
with i n  five minutes. The fuel is vaporized and com­
bustion is promoted by compressed air . 

After the presentation of the three forms of vehicles 
there was a brief interesting discussion. The opinion 
expressed was rather more favorable to the electrical 
vehicle, one member stating. that he did not fancy the 
idea of sitting over a boiler under a pressure of 160 
pounds to the square inch. 

• I., • 
MUTUAL AID SOCIETIES FOR FRENCH SCHOOL 

CHILDREN. 
A great many mutual aid societies called "petit­

caves," from their fou nders, MM. Petit and Cave, are 
now being organized among the school children of 
France. They are established under a law of 1856, and 
made operative by a law of 1898. The object is to ac­
cord assistance to the chi ld members during 8ickness 
and to furnish a pension fund for old age. The maxi­
mum amount which can be obtained as a pension is 
only $69.48 per annUlll. The children deposit 2 cents 
per week, one cent going to the fund for aid in sickness 
and the other to the pension fund. This money is 
placed in the government repository where it is in vested 
in government bonds. The government aids these 
societies ; for every child who contributes during an 
entire year, the state gives a franc, or nearly 20 cents 
to the com mon fund. It also gives a sum equal to the 
entire amount deposi ted by the children. The one 
cent deposited weekly which goes to the pension fund 
can never be reclai med except in the form of a pension. 
The money derived from the reserve fund passes to the 
nt'xt of kin in the event of the death of the depositor. 
Each child is given a bankbook in which the deposits 
Illay be entered and which gives tables and informa­
tion regarding the plan. The aim of the children's 
societies is to aid parents by paying them an indemnity 
during the sickness of their children of 10 cents per day 
duri ng the first, and five cents per day d uring the 
st'cond and third montrs of thei r sickness ; also to 
create annual pension funds and to imbue all chil­
d ren at an early age with the element of econom y, to 
accustom them to the use of a ban kbook, and to t he 
consciousness of having money at work earning some­
thing for them and held in reserve for their old age. 
The society is spreading rapidly throughout France, 
specially among the working classes. The savings 
banks at, the present time are being overrun with de­
posits ; the money l imit for any one depositor at pres­
ent is $386, but after August of this year this wili be 
reduced to $289. 



A CHEAP TELEPHONE SYSTEM FOR FARMERS. 
We have been favored by MI'. Robert E. Maran ville, 

of The Pendleton Republican, Pendleton, Indiana, 
with particulars of the unique telephone line shown in 
our illustration, which is now in use between the cities 
of Anderson. Pendleton, and Ingalls, Indiana. The 
line. it  seems, is not an experiment, but is in active 
daily opemtion w i th four regu lar subscribers , and i t  
gives a service which our cOl'respondent assures us 

HOME-MADE FENCE TELEPHONE SYSTEM. 

compares well with the l ines of the regular companies. 
The l ine is unique in,that it employs as a cond uctor 
snch a com mon, everyday commodity as the top wire 
of a barb-wire fence, the continuity of the l ine being 
assured by special devices at high way and rail road 
crossings. It is claimed by its originator and owner, 
Mr_ C. Alley, to be the only one of its kind in existence. 
The line is 14 miles i n  length with five stations, two at 
Anderson, two in Pendleton and one at Ingalls. We 
are informed that additional subscri bers could be 
served to ad vantage, butthat the terms of the contract 
with the present parties prohibit it. The unques­
tioned success of this novel telephone line is stated to 
be due largely ,to the perfect insulation. The builder 
i n  variably uses the top strand ()t the fence wire which 
is treated to a generous coating of rub ber paint. At 
the fence sectioas.el)UJmon gaJvani�ed wire is used to 
continue the cil'6l1it 'to a connection with the next 
fence. the same arrangement being carried out at the 
rai lroad crossings. In order to carry the l ine across 
t h e  road or highway, the circuit is either placed be­
neath an inverted tl'OQgb, covered by the material of 
the road. or as shown in our accom panying i l lustra­
tion it is carried overhead by means of two poles, one 
on each side of the crossin g. In this i l lustration, Mr. 
Alley himself is seen in the act of "telephoning to 
town," a feat �_caJl be performed at any desired 
point along the l ine  by simply attaching, as shown, a 
portable transmitter and receiver. 
. The inventor is very much pleased with the resu lts 
of his simpl e and economi1Jal sys­
tem, which, undoubtedly, has many 
features to recommend itself to 
rural communities. The cost is ex­
tremely low, as _ there is no expense 
for copper wires, and poles are onl y 
needed at the crossings. Where the -
number of patrons iSDQ'/; too large, 
the service is said to be al l that 
could be desired. Our correspond­
ent states that he has used the fence 
line to converse with a friend some 
eight miles distant, and this at a 
time when the fence-posts were still 
saturated with the morning dew, a 
condition under which the l ine is 
supposed to work to the least satis­
fllction. 

The line has been s'uch a practical 
success that the farmers of the 
neighborhood are organizing com­
panies for the purpose of placing 
themselves in telephonic communi­
cation throughout the whole dis­
trict. As evidence of the practica-

.' bility of the barb-wire telephone 

J titutifit �tUtritau. 
their plant at IngalJs. thirteen miles d istant. The cost 
in this case is only $100 per year, and there is the 
added advantage that having-only two other subscri b­
ers on that wire, the line is almost always available. 

A NEW METHOD OF CUTTING THREADS. 
All  machinists know the difficulty of cutting threads 

on the lathe. The tool must be carefully set by the 
use of the small thread gage; the point must be fre­
quently sharpened, and the utmost patience. care and 
ski l l  mUJ;lt be exercised to secure exact dupl ication. 
With the -invention of a new device by Mr. Herman 
Dock, of the Rivett-Dock Company, of Brigh ton, 
Mass. , the difficulties of thread cutting have largely 
disappeared. The work of the skilled operator is  
more accurately and more quickly performed by me­
chanicai means. 

Mr. Dock's device, as our illustration shows, consists 
of a steel disk mounted on a sl idable holder and pro­
vided with teeth on its periphery ground to the exact 
angle of the thread for which the tool is designed. 
T hese teeth are, in truth. cutting tools, each of which 
has a greater radial length than its predecessor. The 
disk an d its sl ide can be reci proclj,ted on the vertical 
supporting frame by means of a hand lever. The heel 
of the cutting tooth rests on a stop or su pport on the 
base block, and thus holds the tooth constantly against 
the work, preventing all chattering and taking up the 
strain. 

In operation the fac� of the cutter is squared to the 
work or axis of the lathe. and the cutting faces are 
l eveled as nearly as possible to the center l i n e  of the 
lathe. The cross slide is mn in until the first cutter 
or tooth engages the work. The first tooth will cut 
the rough beginning of a V-thread. At the end of 
a cut the hand lever is swung back, carrying with it 
the disk and automatically rotating the disk through 
one tooth by llIeans of a pawl. The lathe is then re­
versed; the lever is thrown forward to present the 
second tooth of the disk to the work, and a second, 
somewhat deeper cut, is made. After each cut the 
lathe is reversed and a new and,' finer cutter presented 
to the work. The last cut cleans up the thread exact­
Jy as in the final cut of a single-point tool. There are, 
hence. nine heavy measured cuts and one final cleaning 
and fiuish ing cut. 

The frame of the tool rests and rocks on a rib di­
rectly un der the center of the cutting d isk. By means 
of an elevating screw (not shown in the illustration) 
the tool can be given any rake necessary for a right or 
left thread. 

'l'his new tool enables the lathe to run at double 
the Ilsual speed to cut threads from three to ten 
t i mes more quickly than in the old way. A stand­
ani 8-pitch thread can be cut in ten cuts on 1-inch 
machine steel with the lathe running at 135 turns per 
min ute. 

e .•. e 

AN IMPROVEMENT IN SMOKE CONSUMING FURNACES. 
In most smoke-consuming fUl'llaces atmospheric oxy­

gen is admitted in a continuous curren t to the fire to 
aid the combustion of the smoke. The smoke and 
gases may be burnt; but the temperature at times is 
so considerably reduced that the system is not econom­
ical .  An invention, operating on a p�inciple radically 
different from that of such furnaces, has been recently 
patented by Mr. William C. Johnson, of Memphis, 
Tenn. The invention in question consists in supply­
ing atmospheric oxygen to the fire not continuously, 
as heretofore, but only at the ti lUe when smoke is pro­
duced,-in other words immediately after fresh stok­
ing. The furnace is, therefore, not unnecessari ly chilled ; 
the oxygen is fed only when it is required and is t hen 
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automatically cut off. As even a heavily fired boi ler 
furnace throws off smoke of incomplete combustion 
about one-half the time the great sa ving effected here is 
easily seen . 

-

As our i l lustration shows, the bridge-wall is formed 
with a passage designed to conduct atmospheric air to 
the furnace and closed at its outer end by a door. A 
cable extends upwardly f!'Om this door to a lever carry­
ing a float rising and falling in an ordinary flushing­
tank and controlling the water-supply valve. The out­
let valve of the tauk is  connected with the firebox 
door by a second cable runn ing over idler-pu lleys and 
carrying a weight. When the fire door is closed, the 
bridge-wall passage door is also closed. But, when in 
order to stoke the, furnace, the fire door is opened, 
the weight on the second cable drops and the outlet, 
valve in the tank opens. The falling of the water 
causes the float to descend and the bridge-wall  passage 
door to open, thereby admitting air to the furnace. 
The closing of the fire door restores the parts to their 
normal positions, not simUltaneously, however, but 
grad ual l y. For the rising of the water in the tank 
will require a certain time, during which, the bridge­
wall passage door remains open ; when the water has 
reached the normal height, the float will close the 
b ridge-wall passage door. The rising of the water can 
be regulated so as to cut off the atmospheric oxygen 
only when the smoke has been entirely consu med. 
after wh ich the ord inary draft will answer for the 
needs of  the furnace. It is very important for pur­
poses of economy that j ust t.h e right quantity and no 
more of atmospheric oxygen should be introduced and 
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this is regulated by the size of opening through door 
to bridge-wall. 

In  order to force the atmospheric oxygen into the 
furnace and distribute it over the fuel, the lower row 
of pipes ' are partially covered w i t h  fire-brick, forming 
a deflector. When horizontal tubular boilers are u�ed 
a n umber of bends of pipe are arranged at an incline 
over the grate, which pipes project outside of the 
furnace. The pipes are fed with water by a feed­
water pump and discharged into the boiler. The 
ends of the pipes are closed by plugs which ca n be re­
moved to clean the pipes. The upper side of the pipes 
supports a continuous wall of light fire-brick which 
serves to deflect the draft through the bridge-wall 
passage. The fire-brick, as it becomes incandescent, 
effectually atlsists the fuel in beating the feed-water 

and thus serves the double function 
of heating and deflecting. 

The furnace is not untried . The 
inventor has subjected his device 
to severe tests and has proven its 
economy an d efficiency. The cost 
of the water used in the tank will 
vary with the locality. but has not 
ai yet exceeded 8 cents per day. 
The saving of fuel, we have been 
told, is very appreciable. This fur­
nace is inexpensive in construction 
and is equal ly applicable, as we have 
seen, to the horizontal tubular and 
any of the water tank boilers. 
With the latter special feed water 
pipes in tl�e furnace are not neces-
sary. 

• •• 

our correspondent quotes the case 
. of the Wagner Glass Company, 
. who, with offices at -Anderson, are 
'able to communicate daily with TWO VIEWS OF AN INGENIOUS MECHANICAL THREAD CUTTER. 

THE electric launches on the 
Grand Canal, Venice, are getting 
very popular and it looks as though 
the steamboats were seeing their 
last days. the great objection to 
them being their dense smoke, and 
the large waves produced by them, 
which are dama�ing . the palaces 
along the canal. Of cOIll'se the 
electric l aunches are not open to 
these objections. 
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A CHEAP AND EFFICIENT TYPEWRITER. 
The respect cOlllmanded by a typewritten letter, as 

well as the greater legi bility obtained by means of a 
writing machine, has induced lllany tradesmen whose 
correspondence is  sufficiently large, to purchase an ex­
pensive typewriter. But the cost of the machines com­
monly used in large offices places t hem beyond the 
purse of the average tradesman. The want of a cheap, 
yet efficient machi ne, which will perform the service 
of a more costly typewriter, has heen filled by the Sim­
plex Typewriter Company, of 644 J<'irst Avenue, New 
York city, with the introduction of a very sim{:le and 
ingenious apparatus, which has been patented here 
and in Europe. 

The typewriter in question, as our illustration shows, 
consists of a table upon which are mounted a type car­
riage, sliding in guides, a rack, and a roller to feed the 
paper. 

The carriage consists of a base plate upon which is 
central ly  pivoted a pri nting wheel, provided with rub­
ber 'keys carried on the ends of radial spring fingers. 
The  type at the loWer surface oClthese spring fingers is  
inked directly from removable pads, thus dispensing 
with the cumbersome ribbon. 

In operation, the particular key to be used is de­
pressed together with the carriage, and the wheel is 
rotated to bring the key to .the front of the car­
riage. Here the key falls into a recess into contact 
with the paper, and is automatically locked during the 
printing operation. 

The elevation of the depressed carriage and the spac­
ing are effected by a very simple automatic device car­
ried on the carriage. The device comprises merely a 
dog, which engages the rack on the table and which is 
controlled by a retractile spring. When a key and the 
carriage are depressed d uring tbe printing, tbe dog 
engages a rack tooth, forces the carriage to tbe right, 
and assu mes a nearl y horizontal position. When the 
carriage rises, after the pressure is relieved, the dog, 
u nder tbe action of the retractile spring, shifts for­
ward ready to entel· the next tooth when the carriage 
is again depressed. 

Novel features of the i nvention, besides the new prin­
cipie of operation, are the automatic spacing and lock­
ing mechanisms. The recess in the base pl ate by 
which the wheel is locked as a key falls into it, holds 
the wheel exactl y  i n  place during the printing opera­
tion. In many typewriters of a some what similar na­
ture, no means are provided for arresting the wheel as 
a key comes into proper position. 

The speed of the machi ne is essentially that of the 
ordinary typewriter, plus the additional DlOVel).legt re­
quired to swing a key to the locking point. !t will be 
seen that the typewriter possesses the essential feat­
ures of every writing machine ; a key for each letter, 
sight-writing, self· spacing, and roller feed, without 
tbe intricacies of the usual mechanism. 

• • • • • 
THE NORTH GERMAN LLOYD LINER " KAISERIN 

MARIA THERESIA." 
The latest evidence of the activity of the two great 

German Atlantic transportation companies is the arriv-

hauling of the interior fittings and furnishings. With 
her great length, her powerful engines and thoroughly 
up-to· date appointments the " Kaiserin Maria There­
sia " is to all intents and purposes a new ship. 

The alterations were effected at Stettin, Germany, 
where the " Spree " was docked in the large floating 
dry-dock, cut cleanly in two amidships, the two halves 
of the hul l  pullp-d apart for a distance of 66 feet, and 
an entirely new section of h ull built into the gap. The 
after part of the hull below the water line had to be 
taken apart, and the framing and plating entirely 

AN INEXPENSIVE FORM OF TYPEWRITER. 

remodeled to accommodate the twin propellers which 
took the place of the old single propel ler. New twin­
screw four-cylinder engines were installed, the boiler 
plant was entirely renewed and, indeed, the whole en­
gine and fireroom was brought up to modern practice, 
while entirely new upper and promenade decks were 
added. The vessel now has a length over all of 540 
feet, with a beam of 52 feet, and a depth of 37 feet. She 
has a gross registered tonnage of 7,800 tons and a dis­
placement of 13,600 tons. It will be noticed that she 
is a remarkably long vessel for her beam, the ratio of 
her length to breadth being 1 to 10 '5. In this respect 
she is not unlike the steamers of the White Star Com­
pany which is the only company that has steadily ad­
hered to the plan of b uilding those big ocean steamers 
with an extremely long and narrow hull ,  the " Ocean­
ic," the latest of these ships, having a ratiQ, of bea,m 
to length of 1 to 10 '4. 

' 

In the accom modation for passengers the .. Kaiserin 
Maria Theresia " follows the general system of location, 
furnishing and decoration which c haracterizes the 
boats of the North German Lloyd Company. She has 
accommodation for 330 passengers in the first cabin, 
140 in tbe second cab i n  and 400 in  the steerage, while 
the crew numbers 290. The first cabin passengers are 
carried amidshi ps, the second cabin aft, and the steer­
age forward. The dining room is situated amidships on 

197 
offers an unobstructed walk of 310 feet, and is pro­
tected throughout i ts whole length by an awning 
deck 

'l'he hull  of the steamer is divided into eleven water­
tight compartments which extend to the upper deck ; 
and a commendable feature is the ample provision of 
boats of the largest size. The ship is driven by two 
triple-expansion engines of 17,000 indicated horse 
power, which wil l  give the vessel a sea speed of about 
19� knots an bour. This, although considerably less 
than the speed of the ;. Kaiser Wilhelm," is well up to 
the average speed of modern passenger ships of this 
class, and is about the rate of speed aimed at 
and secured in the ., Oceanic " of the White Star line. 
Each of the engi nes has four steam cylinders working 
on four cranks, which al'e arranged according to 
tbe principles of the Schlick-Yarrow-Tweedy system, 
which is designed to avoid vibration and is working 
with ad mirable results in Reveral of the latest trans­
Atlantic ships. The diameter of the cylinders is 43� 
inches, 67 inches, 77 inches and 77 inches, the common 
stroke being 63 inchcs. The propellers, which are 
three-bladed, are of bronze, with a diameter of 18 feet 

4� inches ; the whole of the sbafting is hollow and is 
built of nickel steel. In addition to the main engines 
there are tbirty-eight auxiliary engines which number 
among them 66 steam cylinders to be supplied with 
steam. The boiler plant consists of nine double boil­
ers, 18 feet 7 inches in length by 15 feet 4 inches i n  
diameter, and four si n gle boilers 1 0  feet 3 inches in 
length, and 1 5  feet 4 inches i n  diameter. Tbere are 
sixtv-six furnaces in all with a combined total heating 
surface of 50,700 sq uare feet, and a total grate surface 
of l ,iJ31 square feet. The steam pressure is 156 pounds 
to the square inch. The boilers are collected in three 
separate groups each of which is provided with a 
smokestack 11 feet 7 inches in diameter, and reach­
ing to a heigh t of 92 feet above the grate bars. 

The broadside view of the " Kaiserin Maria There­
sia," which is herewith presented, shows her to have 
j ust about the right amount of sheer, striking in this 
respect a h appy mean between the two straight l ines of 
tbe . .  Teutonic " and the excessive sheer of the " Kaiser 
Wilhelm." The appearance of the ship is also aided by 
the judicious placing of the masts and funnels. In 
many respects she is not unlike the unfortunate " Kaiser 
Frederich," built by Schichau, of Elbing, which, it will 
be remem bered, was returned to the builders on account 
of failure to make the contract speed. 

• I . ,  • 

The NeW" Element, Vletorlnm. 

:Si r  William Crookes has rect'ntly given an account 
to the Royal Society of his discovery of the new ele­

ment which he calls victorium. !t has a pale brown 
color and dissolves easily in  acids. Its oxide is less 
basic than that of yttrium but more so than the great­
er part of the earths of the terbium group. The 
chemical properties of victorium differ in many re­
spects from those of yttri um, but generally speaking it 
may be said to occupy an intermedi ate position be­
t ween this element and terbium. It is admitted that 
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Length, 54O feet. Beam, 52 feet. Depth , 37 feet. Displaeement, 13,600 tons. Speed, 19).2 knots. 

al in the port , of New York of the h andsome North 
German Lloyd liner which forms the subject of the ac­
companying engraving. Our readers will remember 
that in the issue of the SUPPLEMENT of January 7, last 
year, we published a set of interesting engravings 
showing tbe process of lengthening and reconstructing 
the North German Lloyd liner " Spree. " The new 
. .  Kaiserin Maria Theresia " is the old " Spree," vastly 
improved by the introduction of 66 feet of the hull 
amidships, and modernized by the substitution of twin 
screws for the old single screw, and by a tborough over-

the main deck, and is supplemented by two small din­
ing rooms adjoining it.  The main dining room is dec­
orated on its walls and ceiling with paintings of Em­
press Maria Theresa, her husband, the Em peror Franz 
I" and Emperor Josepb II., and also of the members of 
the Imperial famiiy. There are also several views of 
old Vienna at the time of the Empress. The paintings 
of the smaller dining rooms represent h istorical sub­
jects from old Vienna and the lands of the Austrian 
crown belongin g to the Em press. There is a prome­
nade deck for tbe use of tbe first cabin passengers wbich 

the oxide of victori u m  has the fol'mula Ve2 03, its atom­
ic weight is not fil l' from 117. The photograph of the 
/Spectrum given by the oxide  shows certain definite 
lines which h ave not peen observed with any other 
body. The spectrum is  obtained by the incandescence 
of the body is a vacuu m  tube ; the light gi ven off has 
been analyzed by a spectroscope of great precision and 
the exposure upon a photographic plate shows a series 
of interesting rays in the ultra-violet region. In order 
to examine the negative an apparatus h as been con­
structed which will measure to the 1�100,000 inch. 



Science Notes. 

According to M. Casimir de Candolle (Arch. Sci. Phys. 
et. Nat.), grains of wheat which have been immersed 
ill mercury for four  years al·e sti l l  capable of germina­
tion, and have been found to produce normal plants. 

The ideal specific gravity of petroleum spirit for 
motor carrial!e purposes is 0·680 !l.t a temperature of 60° 
F. A deprcssion of 30° F. causes an additional 15° to 
the  specific gravity, and a corresponding rise necessi­
tates a simi lar reduction froll 0·680. 

Six thousand barrels of whiskey are to be shipped 
from a bonded warehouse at Baltimore, they having 
reached the l imit  of their free storage without duty, 
having been in bon d  within a few months of eight years, 
for which time, by provision of the law, this commodity 
may be stored wi thout being subiected to the inter­
nal revenue tax of $1. 10 per gallon. It will  be shipped 
across the ocean and stored in warehouses in England 
and Germany, and will be nearly all shipped back if 
the demand arises. The ocean voyage increases its 
eXClellence, and i ts market val ue, and it may return 
within a year to supply the h eavy demand and give 
a return that pays, over the cost that it represents to 
produce the article. 

The obsel·vatory on Ben Nevis, being th e highest 
peak of the British Isles, 4,407 feet above the sea level, 
presents, as regards its observations, some peculiarities 
not foun d  in those taken at ordi nary altitudes. Obser­
vations have been made dul"ing Clear weather on the one 
hand, and during foggy weather on the other hand. 
This has been done for thirteen years. The resu lts are 
briefly as follows : In continuous clear weather it 
practically never rains on the mountain at all. In con­
tinuous fogl?Y weather on the other hand, the average 
daily rainfa l l  i s  almost exactly one inch. There is a large 
and continuous excess of barometric pressure in clear 
weather over t hat in  foggy weather. The observatory 
at Ben Nev is, furnishes a record of the meteorology of 
the clouds. The fog which characterizes the climate 
of the mountain is nothing but cloud under another 
name, and in this respect the observatory is unique. 

'.rhe effects of the great dynamite explosions at Avig­
liana (near Turin), on January 16, are described by 
Dr. M. Baratta in a privately printed pamph let, says 
Nature. About 400 kilogrammes of nitro-glycerine 
and 12,000 kilogrammes of dynamite and gun-cotton 
were blown up. The first and stronger explosion, 
though it lasted l ittle more than a second, presented 
three maxima of intensity, due probably to the suc­
cessive explosioDs of magazines a h undred meters from 
that in which the nitro-glycerine was stored. Owing 
to the situation of the manufactory, the zone of great­
est damage was very small ; that in which windows 
were almost totally destroyed extended to a distance 
of 5� kilometers ; doors and windows were made to 
rattle as far as Crescentino (60 kilometers distant) ; 
and the sound of the explosion was heard at Pavia 
(140 kilometers) , Varzi (145 kilometers) and Lugano (160 
kilometers). 

B. Lidforss has made some interesting observations 
on the attractive force exercised by the secretion of the 
stigma on the pollen-tube, chiefly on Narcissus tazetta. \ NO distinct influence on the growth of the pollen-tubes 
w as exhibited by artificial ly prepared organic acids­
formic, acetic, l!l.ctic, succinic, tartaric, malic, or 
citric-nor by amides, glucosides, or tannins : but the 
almost immediate effect of introd ucing into the medium 
a few grains of diastase was to caul'e a deflection of all 
the pollen-tubes toward the grai ns. The constituent 
of the diastase which prod uced this effect appeared to 
be the proteid. The classes of su bstances which attract 
pollen-tubes are chiefly two, carbo-hydrates and pro­
teids, the most important food-materials of plants. 
This indicates that the movements of the apex of the 
pol len-tube are simply a search for food-material. 
Similar results were obtained with other plants.-Ber. 
Deutsch. Bot. Gesell. 

'l'he recent excavations at the Argive Berreum i n  
Greece have been most important. T h e  sanctuary lies 
on the northeastern ' site of the Argive p lain, between ' 
the ancient cities of Mycenre and Tiryns and opposite 
the city of Argos. It was discovered in 1831, and some 
tentative excavations were made in 1836 and continued 
in 1854, but the whole was flnally excavated in 
1892-1895 by the American Archreological Int!titute, 
and the school of Athens under the direction of Dr. 
Chas. Waldstein, now Slade Prof. of Fine Art at Cam­
bridge. The whole of the great temple was laid bare 
and the eXClava:tions 

-
also revealed traces on the upper 

slope of an earlier temple built before the Homeric age 
and burnt in 423 B. C. , the whole pa.vement having 
been found together with traces of civilization leading 
back to a period of 2,000 years or more B. C. Of the 
second temple there was found only the base, but also 
sufficient remains of col umns to enable a complete 
architectural restoration to be made ; while higher up, 
says The British Architect, the polygonal pavement of 
the upper temple was discovered together with por­
tions of the wall, so that the outline of its plan IDay 
be determined and even a fair restoration of the struc­
ture carried out. 

J titu tifit �mtritJu. 
The Typewriter and the Eye.; 

There is the general opinion among oculists that the 
eye is m uch relieved by the general introduction of 
typewritten IDatter. A recent medical work upon dis­
eases of the eye gives a great many proofs in substanti­
at ion of this opinion. The characters are so large on 
the keys that there is no appreciable strain upon the 
vision,  and when dexterity is attained the eyes can 
scarcely be said to be used at all. A vast strain is 
taken off the eye by writing with the typewriter in­
stead of the pen, but the advantages of reading the 
type writing m!l.tter are even more im portant from a 
medical point of view, and the strain upon the hands 
is also slight. It  is said that a person can work for 
eight consecutive hours, witb slight interruptions, with­
out the hands being conscious of fatigue. In using  
the  t.ype writer the additional labor of focusing the eyes 
calls the muscles into undue use and the re!>ult is 
that many defects of vision which would not probably 
be discovered under normal conditions ' are brought to 
the front. 

.. .  e . •  
A REIN SUPPORT AND GUARD FOR HORSE HARNESS. 

The accompanying engraving represents a simple 
device, patented by John T. West, of Bowling Green, 
Ky. , for supporting the rein s of a horse at such a height 
from the Clrupper that they cannot become entangled 
with the harness, or with the tail of the horse. 

The device comprises essentially It spring-wire frame 
provided with guide- fingers at its real." end for the 
reins, and with divergent arms at its forward end for 
attachment to the crupper and hip-straps. Fastening 
pins, carried by the frame at each side, are designed to 
e ngage sockets in the back-strap or crupper. 

The rein-guard, the inventor assures us, can be re­
moved and replaced in a few seconds. The rear end 
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A REIN SUPPORT AND GUARD FOR HORSE HARNESS. 

of the wire-frame projects just over the tail of the horse 
and supports the reins in such a position that they 
cannot sink. Carelessly as the driver may hold the 
reins, they will always be supported in  proper position 
by the guard, without any possibility of their becoming 
ing entangled with the tail of the horse. T he guard 
weighs but eight ounces. 

. 4  . . .. 
Japanese Swords. 

Mr_ Gilbertson gives some interesting details as to 
the process of manufacture of the celebrated Japanese 
sabers. The blades of these sabers are formed of a 
metal prepared from magnetic iron ores and ferrugi n­
ous sand. The steel is prod uced in the form of thin 
la minre, and the workman commences by fixing one of  
these to the end of an iron rod which serves as  a handle. 
To this are soldered c�her sheets until the mass has a 
length of 6 to 8 inches, a width of 2 inches and a thick­
ness of t to * inch. This bar, brought to a white heat, 
is doubled upon itself and hammered until it has taken 
its original dim ensions. This process is repeat-ed fif­
teen times. Four similar bars are th�n soldered to­
gether, doubled u'pon themselves, resoldered and heat­
ed, this operation being repeated five ti mes. By this 
process the superposed layers of metal becomes so thi n  
that a saber ii!! estimated to contain a t  least one million 
sheets of metal. Sometimes alternate layers of iron and 
steel are soldered together, and thus the blade presents 
a veit'ed appearance. When the blade is finished the 
surface is scraped and the end fonned to receive the 
handle ; it is t.hen ground to shape_ To finish the 
blade, it is covered with  a m i xture of clay, fine sand 
and powdered charcoal. Formerly the clay was taken 
from Mount Inari, and the workmen first went through 
a form of invocation to the t utelary di vinity, to ask 
permission to take the n ecessary material. When the 
layer is nearly dry. an ornamental design is traced by 
short strokes which penetrates to the surface of the 
metal. It is  then heated over a fire arranged for the 
purpose, and when the proper temperature is reached, 
which can only be determined by long experience, the 
blade is plunged into a bath of water or oil. The saber 
is then sharpened, and for those of the best quality 
this operation is said to require fifty days' work. 
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Englneerln" Notes. 

The Britisb War Office has purchased some small 
steel shields to cover the vital parts about the heart. 
It is said they weigh about '": pounds and turn bullets 
at 700 yards. It seems curious that on the very thre�­
hold of the twentieth century that we again resort to 
armor. The principle, however, is an excellent one, 
and a helmet with a vizor and a heart guard would 
be a great protection in the present conditions of war 
fare. 

The colored people of Omaha have petitioned the 
City Cou ncil to get possession of the armorclad car 
used by President Lincoln during the war time, and 
to restore it  to such a condition as to prevent further 
deterioration and make it available as a relic. The 
car is owned by the Union Pacific Rail road and is kept 
in the yards at Omaha. It was built at Alexandria, 
Va., in 1864, says The Railroad Review, and was made 
bullet-proof by means of boiler plates placed on the 
sides of the car. 

A railroad school for cand idates for men in training 
for appointments in  the regular permanent railroad 
service in the operating department of the PruRsian 
State railroads has recently been opened at Berlin, 
and six hours of instr uction is gi ven each week for a 
rpgular course. T wenty-seven different subjects are 
embraced, and much attention is given to rai l way ac­
counts as a larger part 'Of the students are candidates 
for the grade of rail way clerks. All of the students 
must have had a certain prescri bed education, and 
many of them are graduates of technical schools. 

An inclined railway plane has been built up the face 
of the Palisades at Weehawken, N. J., for the tralls� 
portation of trucks. The d istance is only 290 feet and 
the incline is a very steep one. The road will be oper­
ated by three 2-inch steel cables, one acting as a safety 
rope in case of accident. There are also safety tracks 
attached to the machinery in the power house by which 
the cars will be attached to the cables : as one ascends, 
the other descends. Each car will carry four trucks 
and horses, and is capable of lifting 20 tons. It is 
somewhat similar to the incline i n  Hoboken, but is 
much steeper. 

The Association of Engineering Societies consists of 
eleven societies including the San Francisco, Montana, 
Minneapolis, St. Paul, Detroit, St. Louis, Louisiana, 
Cincinnati, Cleveland, Buffalo and Boston. The en­
ginepring societies are bonded i nto an association for 
their mutual good and for the pu blication of The J our­
nal of the Association of Engineering Societies. The 
aggregate membership of the societies composing the 
association is now very large and has virtually made 
good the loss caused by the withdrawal of the Western 
Society of Engineers. The assessment per member 
has steadily declined from $4.92 in 1894, to $1 in 1899. 

In 1870, from July 24 to August 4, a period of eleven 
days, Germany was able to convey in 1,520 rai lroad 
tr'Lins 19,299 officers, 556, 000 soldiers, 161 ,881 horses 
and 16,883 cannon and baggage wagons to the seat of 
war. So great has been the progress made by Ger­
many during the intervening thirty years, that she 
could at the present  time transport the same number 
of men and the same quantity of war material to the 
scene of action from two to four days, which shows 
the enormous strategetical importance of [the rai lway. 
A great French mil i tary authority considers that by 
means of seven double-track railway lines, 1,440, 000 men 
could be transported to the frontiers of Germany in 
twenty-four hours, and in 207 trains on each of the 
seven lines. This would be a total of 1 ,449 . trains. 
Germany is not far behind Fra nce i n  this ability to 
mobil ize troops, am .. 1,440 trains bearing 1 ,440,000 men 
can be dispatched from Berlin within  twenty-four 
hours to any district of the empire, 1'0 that the two 
great neighboring powers could mobilize great armies 
and begin war simultaneously with its declaration. 

Some interesting railway statistics ior last year, pub­
lished a Japanese vernacular contemporary, show that 
the number of special trai ns run num bered 18, 089, rep­
resenting ' a decrease of ' 9, 288 as compared with the 
preceding year. Most of these special trains were for 
the transportation of material used in the construction 
of new lines, and 205 special mil itary trai ns were run 
in connection with t he grand mili tary maneuvers held 
in the provinces of Settau, Kawachi, and Izumi.  The 
number of trains derai led during the year amounted to 
122, and the n u mber of the carriages derailed 250. 
Collisions n umbered, 39 : interruptions of traffic, 1,331 ; 
ob�tacle� laid on the lines, 45 ; mistakes of pointslllen, 
87 ; and irregular ulle of the staff, 65. The people ki lled 
by trains num bered 261. and those injured 180, showing 
an increase of l2 in the kil led and of 58 in  the injured. 
Most of the people kil led, however, com witted suicide; 
the passengers affected by rai lway accidents being 18 
inj u red and 13 killed. Twenty- four passengers were 
injured through their owri carelessness. Nine rai lway 
employes were injured in accidents, and 22 were kil led 
and 56 injured by self-negl igence. The number of 
passengers carried reached 32,000,000 and the goods 
carried 8,800,000 tons. The traffic receipts amounted 
to 10,189,738 yeu. 
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(£orresponllence . 

Liquid Air Prolnotion. 

To the Editor of the SCIEN'rIFIC A MERICAN : 

I want to thank you for your timely and effective 
exposure of the liquid air " grab. "  It is worth some­
thing to the American people to have one fearless papet· 
that is able and willing to throw the search-light of 
scientific truth upon subjects like this, and save in­
nocent people from deception and loss. I! is well that 
there is one incorruptible and unpurchaseable medium 
that stands between the public and the pseudo·scienti­
fic •. promotion " sharks, to counteract, in some degree, 
the conscienceless exaggerations of those who have 
stock to sell ,  a n d  who seem to have no difficulty in 
load iug res pectable newspapers with their alluring ad­
vertiselllent�. Your issue, containing Mr. Maxim's 
article, with your ed itorial comments thereon, was 
eagerly perused by hundreds of clerks in the depart­
m ents here, who had been abundantly supplied with 
liquid air " li terature, " that h ad almost created an­
other Klondike fever among them, and it sobered 
lllany of them so that many thousands of dollars iu the 
aggregate were saved to them thereby. 

All  honor to the SCIENTIFIC AMERICAN and to Mr. 
Maxim for puncturing this colossal bag of (liqu id) 
w i n d ! L. S. PERKINS. 

Department of the Interior, Washington D. C. 
March 19, 1 900. 

. . .  � .  
The BalDS o f  the N icaragua Canal . 

To the Editor of the SCIRNTIFIC AMERIC A.N : 

In connection With the Nicaragua Canal question, 
it seems to me that one very important point has been 
touched upon very lightly,-too li ghtiy, in view of i ts 
importance. I refer to the question of eat· thquakes. 

I take it that we may consider the following state­
ments as beyond controversy. 

1 .  That there w ill be violent and severe earthqn akes 
in the future, as there have been in the past" in the 
dis trict through which the Nicaragua Canal passes. 

2. That no large stone or concrete dam can with­
stand such shocks. 

3. That the immense dams required in the canal, if 
b ' l ilt of stone or concrete, in the usual fashion, can· 
not reasonably be expected to last for as long as ten 
years, and that in bursting, through earthquake 
shocks, they may be expected to destroy large sections 
of the canal. 

Since however, the canal is to be built, the only 
thing to do is to build a dam that cannot be destroyed 
by earthquake. To accomplish this res u lt, I would 
suggest that the contracts require a darn constructed 
as follows : 

S peci fication-All dams to consist of �teel framework 
and a concrete filling. The framework to be of ample 
strength to support the full pressure of water and of 
the concrete filling, with the usual faetor of safety. 
The steel framework to have all supports carried d :>wn 
to solid rock. The steel in no case to be in direct con­
tact with the rock, but a casing or grouti ng of cement 
of at least 6 inches thickness to be between the steel 
columns and the drilled rock, i. e. , the holes in the rock · 
to be drilled 12 inches in excess diameter and the 
cement filled in between the steel coluu:in and the sides 
of the hole. The section of the dam to be of approxi­
mately inverted capital V shape, the only solid portion 
being the legs of the V, the space between the legs of 
the V being unoccupied except by tie bars and brac­
ing, cemented to prevent corrosion. 

The steel framework to be d ivided up into panels, so 
tha t there shall 1I0t be i n  any portion of the front or 
rear wall a space of an area of more than one square 
yard which is not crossed by beams or bracing, These 
spaces to be tilled up with SOUle such material as ex­
panded metal, held in place by ri vets. Where the 
pressure is greatest, several layers of this expanded 
metal to be used, back of each other, sufficient in num­
ber, when properly filled with cement, to give the 
requisite factor of safety_ 

The advantages of this form of darn are : 
1. It gives really two dams, so that if one be seriou sly 

injured as a dam, it will still form part of a supporting 
structure for the other part. 

2. No matter how severe the earthquake, it is not 
conceivable that the dam should receive such serious 
injuries as to permit any sudden discharge of water. 
The most that could happen would be that it would 
leak, and dischaJ'ge the water slowly. With shutters 
or similar apparatus the leak could be checked and all 
serious damage avoided. 

3. This composite strncture wou ld be so flex ible that 
it is almost impossible for any earthquake to seriously 
affect its integrity. 

In view of the fact that the wrecking of a masonry 
dam would cause damage to be estimated in millions, 
possibly tens of mill ions, of dollars and of the disorgan­
ization of commerce which would ensue, no precau­
tions should be spared, and even if the above form 
were more expensive, it should be used. I believe, 
however, that when cost of erection is taken into ac­
count. this dam will be found to be the cheaper, on the 

j',itutifi, )mtri'Alu. 
whole. Incidentally, if this type of dam be adopted, 
most of the cost will be for material which will be 
bought and manufactured in the United States, and 
erected by skilled American workmen. It is always 
sound political economy to adopt, of two plans, that 
in which the cost is paid to the manufacturers of our 
nation and remains in the country, largely paid out 
in wages, in preference to pay ing the money out to 
cheap foreign labor. It is better to spend $80, 000. 000 
on home-made steel and cement and $20, 000, 000 on 
foreign labor, than $20, 000, 000 on material and $80, 000, -
0 ; '0  on cheap foreign labor. 'fhe si des and bottom of 
the canal should, where there is danger, be constructed 

similarly, i . e. ,  consist of steel framework and expanded 
metal with cement filling. 

,A l legheny, Pa. REGINALD A. FESSENDEN. 

AMERICAN FREIGHT LOCOMOTIVES AND THE ENGINES 
OF THE " il CEANIC "-A COMPARISON OF HORSE· 
POWER. 

W f': are told that " comparisons are odious , "  and the 
statement would seem to be based upon a fairly correct 
esti m ate of human nature ; but as soon as we get out­
side of the range of human susce ptibilities and apply 
our comparisons to insensate thi l l gs, comparisons be­
come not only ex tremely interesting, but at ti llles a 
valuable means of inCl'easing our general know ledge and 
oUI' sense of the proper relative proportion of things. 

The pictorial cOlllpa rison to be found on our front 
page is based u pon one of the mammoth freight loco­
Illotives which are being turned out in considerable 
numbers just now by th" leading locomotive works 'of 
the coun t,ry. In addition to the usual i n formation as 
to dimensions and construct ion , Mr. R. Wells, . the 
superintendent of the Rogel's Locomotive Works, . has 
favored us wi t h  particulars of sOllie novel experi m ents 
which he carried out to determine the exact locatIOn of 
the center of gl'avity of this locomoti ve above the rails. 
He has also given us particulars of its , horsepower and 
freight-haulmg capacity on a level road, and it occurs 
to us that a comparison of the relative power of one of 
these eng.ines when working up to its maxi mum indi­
cated horse power with the maximum indicated horse 
power of the " Oceanic, " the largest steallishi p in the 
world, will be attractive to that section of our readers 
that likes to have its facts enlivened occasionally with 
a touch of the fanciful and curious, 

The locomotive shown is an extremely po werful Con­
solidation which was recently built by the Rogers 
Company for the Ill inoi s  Central Railroad for use on 
one of the divisions of their line where the grades are 
somew hat. heavier than on the divisions connecting 
with i t. It was designed to haul trains of a maximu!ll 
weight of 2, 000 tons over grades of 38 feet to the m i le. 
The cylinders are 23 inches in diameter, by 30 inches 
stroke ; the drivers are 57 inches in diameter and they 
carry 198, 000 pounds weight of the loconlotive out of a 
total weight of 218, 000 pounds. The boiler, which is 
of the Belpaire type, is 80 inches in diameter at the 
smoke box ; the fire box measures 42 inches by 132 
inches, and there are 417 2 · inch tubes whi<'i) are 13 feet · 
8 inches in length. There are 252 square feet of heat­
ing surface in the fire box, and 2, 951 square feet in the 
t!lbes, making a total heating surface of 3, 203 square 
feet. The tender .is exceptionally large, the . capaci ty of 
the tank beill g 5, 000 gallons, while the coal space has a . 
capacity of 10 tong. 

'l'he increa,se in the diametet· of locomotive boilers 
which has taken place of late years has necessi tated 
their being carried above the tops of the wheels, with 
the result t h at the center of. the boi ler is in some recent . 
locomot i ves as much as 9 feet a bove the rails. To the 
uninitiated these immense machines ha\'e an exceed­
ingly top-heavy appearance, and it looks as though 
their stability would be endangered. especially when 
they are running at high speed around a cun'e. 
Before sending this engine out of the shops, the Rogers 
Locomotive Company made an ex perimental test to de­
termine the exact location of its center of gravity. The 
result is cprtainl y  surprising, for although the top of 
the boiler is fully 9 feet above the rails, the center of 
gl'avity was found to be only 50� inches above the top 
of the rails, that is to say, about 6%, inches below the 
top of the driving wheels. As a lllatter of fact, the 
great bul k of the boilet· is very deceptive to the eye, 
and one is liable to forget that the greatest concentra­
tion of weight lies in the heavy frame, the wheels, the 
axles, cranks and running �ear, and the heavy saddle 
and cylinder castings. 'fhe test was made by �uspend­
ing the engine on the upper surface of two 3-inch steel 
pins or journals as pi vots, the one at the front being 
located 6 inches in front of the cylinder sadd le, and 
the one at the rear, 6 inches back of the boiler, both 
pivots being, of course, the same distance above the 
rails and on the vertical center line of the engine. 
After several trials, points of suspension were found 
which were in line with the center of gravity, which, as 
thus determined, was found to be 50%, inches above 
the top of the rail. As the bearing points of the drivers 
on the rails are about 56 inches apart, the base on which 
the engine runs must be 1 '1 times as wide as the height 
of the center of gravity of the engine above the rails. 
It is evident from this test that the center of gravity of 
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such a locomotive could be raIsed -stilI higher without 
endangering the stability of the engine under the 
ordinary conditions of service. 
A COMPARISON OF MARINE E NGINE AND LOCOMOTIVE 

HORSE POWER. 
In order to secure a basis for comparison of the pow­

er of a modern freight locomotive with that of a modern 
steamship, we have chosen the greatest vessel of them 
all, the .. Oceanic. " This truly gigantic ship, wlJ ich 
exceeds the " Great Eas tern " in length and in dis· 
placement, is 704 feet in length, and on a draft of 32�� 
feet displaces 28, 500 tons. As the depth of water in the 
entrance channels to New York harbor will not accom­
modate a vessel drawing that amount. for the purpose of 
this comparison we will suppose that the •. Oceanic " is 
drawing 30 feet, at which draft she would displace about 
26, 000 tons. On this displacement het· engines will in· 
dicate about 28, 000 horse power when driving the vessel 
at a speed of 22 land miles an hour. 

Now, it is estimated that the big Rogers Consolidation 
could haul about 3, 250 tons wei ght of train at a speed 
of 22 miles an hour, on the level, and that while doing 
this work it would indicate about 1 , 760 horse power. 
Here then we have a basis of comparison, and we Illay 
apply it in two ways. Either we IIlay ask how many of 
these locomoti ves woul d  have to be crowded into the 
hold of the " Oceanic, " and coupled to her main 
shafts, in order to drive her through the water at 22 

miles an hOUl', or we may determine how many of these 
locomotives it would take to haul the " Oceanic "  if she 
were placed upon a movable cradle of the kind de­
signed by Capt. Eads for his Tehauntepec Ship Rail­
way. In th'e first case, we know that when the main 
shafts of the " Oceanic " are making about 90 turns a 
minute, the engin-es are indi cating about 28, 000 horse 
power, w h ich is their maximu l ll capacity. On the other 
hand, we know' that when the drivers of one of these 
locomoti ves are making- about 150 turns a minute, a.nd 
the maximum tracti ve effort is being exerted at the 
periphery of the wheels, it is indicating about 1, 760 

horse power, which represents its possible maxi mum in-
. dication at that speed. If now the sixteen necessary 

locomotives (the number being found by dividing the 
horse power of the ship by the horse power of the loco­
motive) were arranged in two lines, one above each 
main shaft, and the tractive effort of the drivers trans­
mitted by means of friction wheels to the shafts, the 
speed of the rotation being reduced by intermediate 
gearing, in the ratio of 150 to 90; we should h ave the 
conditions shown in the upper engraving on our first 
page, where the locomotives, in.double phalanx, are 
shown grinding merrily away at their unwonted task 
of driving a modern transatlantic liner. 

To determine how lllany Rogers Consolidations it 
would take to haul the " Oceanic " over ;1 s h ip rail way 
whose grade is perfectly level, we will neglect the 
weight of the cradle and assume that its rolling friction 
is the same as that of a weight of loaded freight cars, 
equal to that of the ship. The displacement (that is, 
the weight of the water which the ship displaces at a 
given draft) on a draft of 30 feet would be about 26,000 
tons. and dividing this amount by 3, 250 tons, which is 
the maximulll weight of train which one locomotive can 
haul at 22 miles an hour, Wf': find that it would take just 
eight.  locomotives to 1 aul the " Oceanic " by rail at a 
speed of 22 miles an :hour . .. This result is particularly in­
terestin g  as showing how quickly the resistance of the 
water to . the motion of the ship . increases with the 
speed. As a matter of fact it increases as the cube of 
the speed, with the result that, although the "Oceanic" 
could be moved at a canal boat speed of 2% miles an 
hour by less locouiotives than it would take to haul it 
at that speed on land, at a speed of 22 miles an hour it 
requires j ust twice the power on the water that it 
would on the land. 

The " Oceanic, " as she rests upon the ship railway 
cradle, represen ts both the dead and the live load; that 
is to say, the ship and the cargo. With a view to show­
ing graphically what an enormous mass is represented 
by her 26,000 tons di�placement, attention is drawn to 
the sketch sho w ing an equivalent weight in loaded 
box cars of 40. 000 pounds capacity, each of which with 
i ts load would weigh about thirty long tons. If this 
weight were made up into two separate trains each 
train would contain 433 cars and would be about three 
miles in length. 

. . .  , . 

An IlDportant Storage Battery S n it. 

A decision has been handed down by the United 
States Circuit Court of Appeals for the First Circuit, 
at Boston, in the case of the Electric Storage Battery 
Com pany VB. the Hatch Storage Battery Company, 
which affirms the decision of the Circuit Court where­
in the Hatch battery was held to be an infringement 
of the Brush patent owned by the Electric Storage 
Battery Company, and the latter court granted an in­
j unctio n against the manu facture and sale of the 
Hatch battery. The Brush patent covers all batteries 
composed of " a  plate or suitable support pri marily 
coated or combined with mechanically applied oxide of 
lead or equivalent lead compound." 'l'he litigation 
has been pending for tbree years and the decision is a 
most important one. 
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THE MARINE DEPARTMENT OF THE TRANS. 
SIBERIAN RAILROAD. 

BY WALDON FAWCETT. 

Probably never in the h istory of transportation en­
terprises has there been constructed a railroad system 
which has been dependent to so' great an extent upon 
auxiliary water commu nication as the Trans'·Siberian 
Railway, which has, within  the past few months, pro­
�ressed to the point where uninterrupted communica­
tion across the continent is possible. Ultimately, 
when the whole �reat project has been carried out i n  
its entirety, the proportion o f  the work o f  the system 
performed by water craft may be greatly lessened ; but 
for years to come the shallow draught steamers are 
likely to constitute the connecting links bet ween Illany 
sections of railroad. N or indeed wi l l  th� marine i n­
terests fostered by the llew system be confined to this 
class of shipping. Many vessels of large size wil l  be 
required to handle the com merce on the Paci fic, the 
growth of which will be in a great measure resultant 
from the influence of the new railroad system ; and it 
is significant that up­
ward of a dozen vessels 
designed especially for 
such service are now 
building in the ship­
y ards of the United 
States. 

I citutiftc jmtticau. 
and then dismantled, shipped in sections to Siberia, 
and there re-erected by forces of workmen sent espe­
cially for the purpose. 

' 

The steamers or tugs were each 183 feet i n  length 
over all, 175 feet between perpendiculars, 26 feet molded 
beam, 8 feet depth and 2 feet 9 inches draught. Each 
is fitted with compound, surface-condensing engines 
of 600 indicated horse power, with cylinders 20 and 40 
inches in  diameter and 48 inches stroke. To these 
steam is supplied from two locomotive type of boi lers, 
arranged for wood firing. and with a total heat ing sur­
face of 2,200 square feet and a working pressure of 1 50 
pounds. The barges designed to be towed by' steamers 
of the class just described are each 210 feet in length, 
35 feet beam, and 9 feet depth, and will carry a cargo 
of 400 tons on a draught of only 3 feet 6 inches. 

Possibly the most striking transformation which has 
been effected in the entire system is found i n  the ser­
vice on the Amur and Sungari Rivers, where the 
poorest type of Chinese j unk has been supplanted by . 
handsome new steamers which make regular runs of 
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length over all, 80 feet between perpendiculars, 20 feet 
beam, 3 feet 6 inches depth, and 1� feet draught. 
These vessels have high-pressure engi nes and boilers 
of the locomotive type. The vessels were built in riv� 
eted !Sections weighing about 1 5  tons each, and lIhip­
ment to Siberia was thus made possible. It will  be 
noted in the accompanying illustrations what precau­
tions the builders took to plainly mark every compo­
nent part of the vessel in order that there might be no 
possibil ity of con fusion during the process of re­
erection. 

The center of mari time activity in  connection with 
the Siberian s ystem is at Vlad i vostock, in the im­
provement of which port mi l l ions of dollars have 
been spent, and where there are magnificent piers and 
an excel lent _float ing dry-dock, U lti mately Port Ar­
thur may i n  some degl'ee d iv ide supremacy with her ; 
but this is Ii long look ahead. 
.:The development of the marit.i me phase of the pro· 

ject wi l l  henceforth be largely under the control of t.he 
Chinese Eastern Rail way, which is the official name of 

t h e  shc,rt-cut I i  n e 

The final section of 
the road to be com­
pleted is in the neigh ­
borhood of 700 miles in 
length, and extends 
from .the eastern shore 
of Lake B a i k a I to 
Stretensk. Com muni­
cation between the last­
named place and Vla­
d ivostock, the ult i �:late 
terminus of the line, is 
principally by boat. ' 
The Shilko River, on 
which Stretensk is situ­
ated, is a tributary ot 
the Amur, and on these 
t w o  r i v e r s 

STEEL BARGES FOR SERVICE ON THE .MUR RIVER-TRANS-SIBERIAN RAILROAD. J 

through Chinese terri­
tory, previously men­
tioned. To all intents 
and purposes, this latter 
l i ne is a Russian i nsti­
tu tion, being nothing 
lllore not' less than the 
final section of the 
'l'rans,Siberian R a  i 1 -
way ; but in the trans­
action of business the 
two corporations are 
kept ri�idly disti nct. 
'.r hat in rea l i ty, how­
ever, they are oue is 
evidenced by the fact 
that the im mense docks 
constructed at Vladi. 
vostock, when it was 
s u p p 0 s e d  tha.t that 
city would be the main 
terminus of the Tl'aus­
S i berian l ine, have been Length, 210 feet ) beam, 36 teet j depth, 9 feet j Capacity, 400 tonlS 011 draught of 3 feet 6 inches. 

transferred to 
steamers a I' e 
operated to the 
north end of 
another sec­
tion of the rail­
road whichJ.pl­
lows the Ussuri 
River direct to 
Vladivostock. 

t h e  Chinese 
Ea�tern Com­
pany. 

The Chinese 
Eastern Rail-

, way will ' oper­
ate a fleet of 
eighteen ves­
sels. averagi ng 
4, 000 tons each, 
for the purpose 
of c a r  I' y i n  g 
freight f \' 0 III 
Shanghai to 
Port A I' t h u I' 
:lind Vlad ivo­
stock. For t he 
m a i n t enance 
of this fleet, 
l arge r e p a i r 
shops are be­
i ng construct­
ed at Port Ar-
t hur. M u c h  

U I t  imately, 
of course, the 
main line of 
the railroad is 
to pass down 
the valley of 
the Amur to 
V ladivostock ; 
but . the con­
sUlllmation of 
this plan is 
certainly sev­
eral years dis­
t a n t .  T h e  
M a n c h u r ian 
Railroad, how­
ever, a short 
cut or branch 
r o a d ' f r o m  
S t r e t e n s k  
s t r a i g h t  t o  

PADDLE STEAMER " AMGOON," FOR THE AMUR RIVER PASSENGER SERVICE-TRANS·SIBERIAN RAILROAD. 

has been writ­
ten regard ing 
\jle tri u llJ phs 
q f American 
t o o l s a n d  Length, 1 60 feet j beam, 24 feet j depth, 8 feet ; draught, 3 feet ; Compound Surface-Condensing Engjnes supplied by two 

locomotive wood-burning boilers. American 10-
V I adfvostock, 
through Chinese territory, will it is expected, be 
completed within two years. While it may be taken 
for granted that upon the completion of this new 
Manchurian Railroad, much of the through business 
will take the all-rail route, there is ' no doubt that 
a constantly increasing volume of traffic will be devel­
oped in the territory drained by the Amur and its 
tributaries, and this wil l ,  of course, be handled almost 
exclusively by boat. Appreciating _this, the Russian 
government has already taken steps to deepen the 
channelS and otherwise improve the Shi lko. Aui ur, 
and Ussuri Rivers. Not only have the ri vers been 
IJUoyed so that the best navigable channel is clearly 
indicated, but upward of two dozen stations have been 
established at which dai ly records are kept of the 
depth of water. New charts of the rivers have been 
published and these will, ere long, be supplemented by 
others. 

One of the avenues of usefulness in which the ma­
rine department of the railroad early figured was in 
the operation of huge barges on the Amur River. 
These vessels which con veyed all classes of constructi ve 
material to Stretensk, the head of navigation, were, to­
gether with the steamers which towed them, built at 
the Sentinel Works of Al ley & Maclellan, at Glasgow, 
Scotland. The vessels were erected at the Scotch yard 

more than 2,000 I'.l i les per trip. The " Amgoon " may 
be taken as thoroughly typical of the vessels engaged 
in this service. She is a side-wheel steame9 160 feet i n  
length over all, 2 4  feet molded beam, 8 feet depth, and 
3 feet draught. Her engi nes alllo are of the comp6und, 
surface-condensing type, and the locomotive type boi l­
ers, l ike those i n  the vessels previonsly described, are 
arranged for burning wood fuel. 

Another break in the rail line w hich requ ires boats 
to -serve as a connecting iink is found at the southern 
end of Lake Bai kal. a point at which the mou ntains 
extend pra.ctical ly to the water's edge. An expendi­
ture of many m illion dollars would have bee'n necessi­
tated to put the rail road through this section, and so 
it was decided to subst itute instead a fleet of ferry­
boats, which now transfer trains of cars back and 
forth j ust as is done at numerous ports i n  the United 
States. An ice-breaking stea mer, somewhat s imi lar in 
design to those in service on the Great Lakes of America, 
keeps the channel open in winter. The trip across the 
lake is about forty miles in length, and the vessels em­
ployed on the route are especially designed for the 
service. 

Another very interesting type of vessel shipped from 
British yards for service in Siberia is a class of stern­
wheel steamers, each of which is 91 feet 6 inches in 

comotives i n 
the construction of the rai l line, and it would seem 
that the creditable record is to be maintained , for the 
Russian offiCials have stipulated that the entire equ i p ,  
ment o f  thes", new repair shops, including engines, 
boilers, and machinery, shall be purchased in America. 
This, too; in the face of th?jact that several European 
firms offered to .supply the,tliquipment at , a lower fig­
u re. A representative of 'the Russian '. officials has 
been in this country for several weeks past filling out 
the equipment specifications of the new Port Arthur  
plant, and has  placed contracts aggregau'ng upward of 
$200,000 wi t h  American manufacturers. 

• .  e ,  • 

AlDerlca o Scientists Honored. 

The bi-centenary of the Prnssian Academy of Sci­
ences was inaugurated on March 19 at the castle at 
Berl i n  in the presence of the emperor and prominent 
officials. The scene was of great splendor, as, with a 
fanfare of trumpets the procession entered, headed by 
the high state dignitaries and generals and ministers 
bearing the imperial i nsignia. There were representa­
tives of various universities present and three Ameri­
cans were elected : Prof. Josiah Wi llard Gibbs, of -Yale 
UniversitY, Prof. H. A. Rowland. of Johns Hopkins 
University, and ProOf. WilJil\.m James of Harvard. 
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PROF. PICTET'S EXPERIMENTS WITH LlQ.UID AIR. 
W i t h  the es ta blish ment of the Tri pleI' and the Os­

tergren-Bergel' plan ts, atmospheric air has been lique­
fied in quan tities which have surpassed t.he expecta­
tions even of those scientists who for years have made 
the physics of low t e m perat.ures t h eir special field of in­
vestigation. As a scien tific feat, the liquefact.ion of air 
in large volumes is  certai n l y  startling, but 
the practical value of the achievement is 
still to be demonstrated. 

A project for the industrial u t i lization of 
liquid air has been formulated by Prof. 
Raoul Pictet, of Geneva, S witzerland, a phy­
sicist who for n early twenty-five years has 
been an authority on l iqu efaction of gases 
and the chemistry of low temperatu res, and 
who, we are pleased to state, has expressed 
his intention of becoming an American citi­
zen, His industrial application of liquid 
air consists in the dissociation of i ts nitro­
gen, oxygen, and carbon dioxide,' gases which 
are obtainedlin such large quan t i ti es and at 
such low cost that they can be profitably 
used in the arts. 

I 

I t itu tific �tUttitau. 
Of a given quantity of liquid air approximatel y  50 
per cent w i l l  be pure nitrogen, 30 per cent nitro us 
oxide, and 20 per cent oxygen, the carbon dioxide hav­
i n g  been previously removed. The first nitrogen evap­
orated wl i l  not su pport com bustion. The flame of a 
match w i l l  be i lll med iatpl :v' extingu ished (Fi g. 1) ; and 
not u n t i l  the l ayer of ni trous oxide gas is reached is it 

J. 
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connected, and sufficient pure oxygen was obtai n ed to 
fi l l  the gas- tank in less than one minute at 15 pou nds 
pressure. The oxygen generated was used at the 
lecture in an oxy-hydrogen jet to produce a l imelight. 

In the industrial application of Prof. Pictet's system 
(Fig. 8) the atmospheric air at normal pressu re enters 
a s upply pipe and passes through a fi lter, which re­

moves impurities and foreign matter. After 
h avi n g  been puri fied , the air is compressed 
and forced into a cooler containing a cool-
ing·coil, serving the p urpose of reducing the 
temperature of the air after the compres­
sion. From the cooler the compressed air 
e n ters a chamber con taining pipes through 
w h ich liquid oxygen is flowing, whereby its 
temperat.ure is further reduced. It then en-
ters the pi pe, F, leading to the separator, (J, 
Withi n  the separator are a number of Impel'­
posed trays, containing liquid ai l', through 
which is con ducted a coiled pi pe connected 
at its upper end with the pipe, F, and at i ts 
lower end with the p i pe, H. whereby t h e  
air is  delivered into a filtering challl bel', I, a t  
the top of t h e  separator. T h e  cooled air 
passing through pipe, F, enters the coiled pipe 
lying i n  the liquid air on the trays, l ique­
fies, as we h ave seen in the experimental ap-

Up to the present time, liquid air has 
been prod uced at pressures which vary from 
1 ,250 poun<is to the square i nch in the 
Ostergren-Berger syste�n to 2,000 pounds 
and more i n  the TripleI' and Linde pro-. 
ceases. These enormous pressures require 

Evaporation of Nitrogen . Evaporation of Nitrous Oxide. Evaporation of  Pure Oxygen. 
paratus previously described, and discharges 
i nto the filtering chamber, I, where the sol id 
carbon dioxide is deposited. Then the liq u i d  
air flows into t h e  trays below and cOlllpensates t h e  expenditure of so much energy that the 

rectification of the Iiq uid air is not commercially 
profi table. The germ of Prof. Pictet's project is found 
i n  his discovery that air can be l iquefied at the aston­
ish ingl y low pressure of 15 pounds to the sq uare inch. 

In the Pictet system, ail' is l iq uefied by means of 
liquid air. The princi pal of the Geneva physicist's 
discovery can be ad m i rably i l l ustrated by means of the 
experimental apparatus shown in Figs. 5 and 6. Within 
a bath of l iquid air contained i n  a Dewar bulb, a 
coiled tube is p l u n ged, one end of w hich is connected 
w ith a hand-pump and the other end of which is  hent 
to discharge into a vessel. Gages can be provided to 
i n :l i cate the pressure. Atmospheric air pumped into 
the tube at a pressu re of but 15 pounds to the square 
inch gives up its heat so suddenly that the liquid air 
in the bulb boils violently and the air within t h e  tube 
liquefies and flows into the receptacle in an e n d less 
stream so long as the p u m p  is in operation. At a lec­
ture recently given by Prof. Pictet at the Engineers' 
Club in New York, a glass worm was substituted for 
the coiled metallic tube, shown in our i l l ustration ,  and 
an enlarged image of the apparat us was projected by 
means of a lantern on a screen. The gases could be 
d i stinctly seen liquefyi ng with i n  the tube. 

One of the most re markable feat ures of this method 
of condensing air at lo w pressures is the means of con­
stantly main taining the i n i t i al supply of l iquid air. If 
the coiled tube is so ben t t hat its mouth discharges 
i nto the bulb,  the l iquid a i r, it wil l  be found, can be 
prod uced in vol umes wh ich not only compensate for 
the loss due to evaporation;  to radiation , and to the 
solid ification of carbon d ioxide, but a remainder wil l  be 
left which can be reserved for further use. With 
th e  variation of the pressure there will also be a 
variation i n  the qu antity of liqu id air obtained. This 
m a i n ten ance of a constant supply of liqui d  air within 
the Dewar bulb or other receptacle, constitutes an im­
portan t element in the 
Pictet process of d isso 
ciatin� the constituents 
of l iq u i d  air. 

THE SEPARATION OF LIQ.UID AIR INTO ITS CONSTITUENTS. 

possible for com b u stion to take place (Fig. 2). As 
the level of the rapidly boiling l iquid falls, layers of 
gas richer i n  oxygen are reached, until  finally, w h e n  
four-fifths o f  t h e  original quanty of liqu i d  a i r  have 
evaporated, oxygen alone remai ns. As this liq u i d  
oxygen boils away i t s  p urity increases, u n t i l  a t  last a 
poi nt is reached when its purity is such that steel 
can be burned, a sufficient proof of its high quality 
(Fig. 3). 

With the possibility of l iquefying air at low pressures 

Fig. 4-S0LIDIFICATION OF CARBON DIOXIDE PRO­
DUCED BY JET OF LIQ.UID AIR. 

and its separation
' 

into its constituen ts, the collection 
of the oxygen after the e vaporation of the more vola­
tile ni trogen is  a m atter of no great difficu lty. At the 
lect u re before the Engineers' Club, already referred to, 
a slIl ali apparatus was set in operation which proved 
the feasibility of Prof. Pictet's scheme. The appar­
atus in question com prises pri marily two parts, -a 

any loss in the liquid air on t h e  trays due to evapora-
tion.  As the liquid air passes from tray to tray, the 
more volatile n i trogen separates from the oxygen and 
enters a pipe, J, connected with the top of the separa­
tor, and flows into the t u bes of a n itrogen chamber, 
whence it may be led off into gasometers. 

When the liquid air reaches the lowermost tray, j; 
nitrogen will h ave completly evaporated, leaving only 
pme oxygen, which is collected in the pipes of the oxy­
gen chamber and is then drawn off as desired. The 
intermediate space contains mixed oxygen and nitro­
gen, or nitrous oxide, which, l ike the other gases is  
drawn off by a pi pe, M, leading to the collecting pi pes 
of a mixed nitrogen and oxygen compartment. By an 
ingenious system of gate valves, located at the u p per 
levels of the trays, the l iquid air can be cut off at any 
poi nt in i ts 'descent, so as to obtain oxygen of any de­
sired degree of purity. If, for example, it be desired to 
collect a supply of oxygen containing 50 per cen t  n itro­
gen ,  the gate valve at the proper i ntermediate tray is 
closed, thus cutting off all the trays below and leav i n g  
only a sufficient n u m ber in action to produce the 50 

per cent oxygen. If 30 per cent oxygen be desired, the 
gate at a somewhat higher tray will be closed. Several 
nitrous oxide compartments will be provided, each re­
ceiving l iquid oxygen containing more or less nitrogen, 
For pure oxygen all the trays will be employed. 

Before air can be liquefied by means of this apparatus 
it is evident that the evaporating trays of the separator 
m ust con tain an i n itial supply of liquid air. In order 
to prod uce this i n itial snpply, atmospheric air wil l  be 
liq uefied, as iil the Ostergren and Berger* m ethod, at 
a pressu re of 1,250 pounds, mai n tai ned for a period of 
eight hours. After the n ecessary amoun t  of l iquid a i r  
i s  t h u s  obtained, t h e  COln preSSQrs w i l l  operate at 
any desi red pressu re above 15 pounds, the losses 
in the original volume of l iquid air, due to evapor-

ation; solidification of 
carbon dioxide, a n  d 
r a d i a t i o n, b e i n g 
COlli pen sated for i n  
the llIanner previous ly 
ment ioned. 

The volumes of the 
gaSES separated by the 
Pictet process are enor­
UJOus. Prof. P i c  t e t 
states that a 500 horse 
power plant after its 
initial s u pply of air has 
been liquefied, wil l  pro­
d uce i n  twenty - fou l' 
hour�, 1 ,000, 000 cubic 
feet of oxy�e l l ,  2, 000, -
000 feet of n itrogen at 
at lIlo�pheric pressure, 
and, as a by-prod uct., 1 
short-ton of solid carbo 1 1  
d ioxide. 

The small cost at 

Atmospheric air is 
com posed essentially of 
ni trogen and oxygen in 
approximately the pro­
portions of 4 to 1. with 
traces of carbon dioxide 
and watery vapor. The 
nitrogen and oxygen, 
owing to the exceedi n g­
ly slight chemical affi ll i­
ty of the nitrogen; are 
merely diffused and 'not 
chemically combined. 
When air is liquefied 
the n itrogen and oxy­
gen are conden sed al­
most simultaneously, 
and the carbon dioxide 
solidifies. When a jet 
of liquid air is  directed 
against the s ide of a 
vessel, the carbon di­
oxide solidifies in the 

Fig. 6. -PICTET'S EXPERIMENTAL APPARATUS FOR 
THE LIQ.UEFACTION OF AIR AT LOW PRESSURES. 

Fig. 6. -METROD OF PRODUCIN� LIQ.UID AIR. 

w h ich these gases are 
spparated is  e ven more 
astoni�hing than the 
I a l' g e quantities in 

form shown i n  Fig. 4. 

N itrogeu boils at a temperature of -194'4° C. (-318° 
F.) and oxygen at -181 '4° C. (-294'5° F. ) .  In a ves­
sel con taining l iquid air from which the carbon d ioxide 
and moisture have been fi ltered off, the n itrogen will 
evaporate first, owing to its lower boiling point, leav­
ing the oxygen behind. The process is aki n  to that of 
d istilling water and alcohol in producing pure alcohol. 

liq nefier (Fig. 7), and a gasometer. The l i quefier con ­
sists of a worm immersed i n  l iqu i d  air  poured i n  
through a fun n el,  t h e  e n d  of the worrt} bei ng bent so 
that i ts mouth is located immediately above the fnn­
nel.  The gasometer is merely an ord i n ary water-sealed 
gas-holder of 600 liters capaci ty. After t h e  n itrogen 
had been drawn off, the liquefier anli ,gasometer were 

which they are pro­
duced. The potassium ch lorate process now in general 
use yields oxygen costing from $2 to $3 per cubic yard . 
By the fractional distillation of oxygen from air lique­
fied at low pressu res, 20 cubic yards, it is said, can be 
produced for one cent. 

Of what ind ustrial value i s  this solid carbon dioxide, 

*See SCIENTIFIC AIIIIBICAN tor J uJ;)' 15, 1899" 
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this liquid oxygen and nitrogen ? The carbon dioxide 
filtered from the liquid air can be sold to brewers and 
makers of carbonated waters and beverages. It is 
c lai med that the profits of the sell ing of the carbon 
d ioxide will  pay for the cost of operatin� the plant. 

Oxygen, as Prof. Pictet has aptly termed it, is the 
very bread of industry. It burns the coal beneath the 
boi lers of our locomotives and steam boats. It s up­
ports t h e  flame of light and heat giving substances. 
h is t h e  l i fe-sustainin� element in the air we breathe. 
O x ygen prod uced in large quan tities at a low cost can 
be e m ployed i n  well-nigh every art. Every industry 
is dependent on the calorific force of coal. Supple· 
m ented, by oxygen not only can the calorific en ergy be 
increased, but the amount of fuel used can be red uced. 
In firing a steam ·boiler, by assisting the com bustion of 
the coal with 50 per cent oxygen (oxygen purer in 
quality would burn out the fire box), a q uantity of 
fuel can be saved equivalent to that usually lost in 
heating the nitrogen of the air. Moreover, l ignite, 
bitumi nous coal, an d fuels of low calorific value can be 
em ployed. With a draft of oxygen of constantly in­
creasing purity Prof. Pictet claims that the tempera­
ture of a red ucing furnace can be raised 6000 to 8000 
C.,  with the result t hat a piece of steel can be heated 
in half the time usual ly requ i red, to a temperature 
even h i gher than may be necessary, with a savi n g  of 
40 per cent of  the fuel ordinarily employed. Witt, 
oxygen prod uced at low cost, iron, stee l ,  and bronze 
can be easily welded and soldered. He suggests that 
framed iron structures and the pieces of metal l i c  ves­
sels can be fused to�ether with the oxygen blow· pipe, 
thus dispensin g  with the use of rivets and gaining in 
strength and rigidi ty. With th'.'l supply of cheap oxy­
gen i t  would be possible  to obtain a more efficient sys­
tem of street l i ghting than is at present possi ble. T h e  
r,ost of m a n u facturi ng s u c h  chemical prod ucts a s  n i tric 
Iwi d ,  su l p h urous and sulphuric acid, and ozone, in all of 
w hich oxygen is an i m portant element, can be very 
considerably red uced . In hospitals, schools, factories, 
offi ces, and theaters, the air could be replenished w ith 
oxygen as it became vi tiated .  

Pure ni trogen is obtained by the Pictet process o n l y  
i n  the gaseous state ; i t  is collected in \'ariou s  degrees of 
purity, and like oxy�en, is industriall y  useful.  By c h e m i­
cal synthesis ammonia and its various mod i fications 
can be made, as well as n itric acid and its  derivativeiJ, 
and the potassium cyanide so essential in gold mining. 

If Prof. Pictet carry out his far-reaching project for 
the separation of the constituents of l iquefied atmos· 
pheric air-and, i ndeed, he has already begun the 
erection of a plant for th is purpose-he w i l l  change 
the methods of ind ustrial processes more exten· 
sively than falls to the lot of most physicists. H i s  
process, if  i t  prove successful, will affect the me· 
tallurgical industries, vastly influence steam · and 
civil engineering, and introduce new meth�ds for 
the com mercial prod uction of the most important 
chemicals used in the arts. 

. · e , .  
Petroleum Deposi&s o n  Sagbalin Island near 

Eastern Si beria. 

An Austrian mining en�ineer, Mr. F. F. Kleye, 
w h o  for many years was engaged in the oil i n­
d ustry of Gal ici a ,  and, later on, in the same in­
d ustry in Java and Suinatra, made, in 1898 and 
1899, extf'nsi ve investigations o n  the occurrence 
of na.phtha on the island of Sagdalin, in Eastern 
Siberia. On his return Mr. Kleye rendered a de­
tailed report of his observatiOns to t'Je Socie';Y' 
of Austrian Mining Engineers, from which the 
fol iowlIlg remarks are an abstract : 

.. In my search for the naphtha deposits on the 
island of Saghalin.  I went from Alexandrowsk, on 
the west coast of the island, into the i nterior as 
far as Derbinsk, on the River Tym, whence I fol­
lo wed t h e  river down to the eastern coast. After 
much trouble I succeeded in securi ng the services 
of some Russian-speakin g  Orotchons, who m a ke 
their living i n  raisi ng reindeer, and are well ac­
quainted with t h e  cou ntry. From these people I 
learned that far up in the north naphtha, cal led,  
• Nephtogen ' by the natives, occurred in many d is­
tricts. 

J t ieuiifit �mtritllU. 
color. Oil  taken from another deposit had a greenish 
red -brown color, and a specific weight of 0 '9055 at 14�0 
Celsius. Later on when I arri ved at Alexand rowsk I 
distilled the o i l  and found that a quantity of 2X' quarts, 
heated to 1500 C . ,  contained only a few cubic centime­
ters of benzine, and at a heat of 3000 Celsius 27 per 
cent kerosene. Th e heat was then developed to 5000 
when a first-class lubricating oil was obtained. 

•• From the height of these hills, at the foot of  which 
l ies a third large naphtha lake, I noticed .a large broad, 
gleam ing surface, and on nearin g  it, discovered another 
large lake, 1 ,435 feet long and 280 feet wide. At the 
edge of these fou r  lake-l i ke deposits there were num­
erous smal ler oil  wells ,  from which the oil continually 

FIlO,., AIRPVH'" I� &6, 

Fig. 7. -PIeTET EXPERIMENTAL LIQUI:FIER. 

exuded under strong pressure. Further up the N u towo 
R i ver I also found considerable d e posits of naphtha. 

. .  The various h i l l s  stretch in the d irection of the 
meridian, which is also the direction taken by the oil  
streams : vol untary courses I cou ld nowhere fi n d ; fur· 
thermore, i n  n umerous d i ggings I could find no beds. 
At one digging I penetrated first a 10· foot deposit 
of asphalt, then, 10 feet of sand "  before reaching the 
more solid foundation

' 
of clay: In spite of all  safety 

measures it was not possi ble .to control, without pumps, 
t h e  u n derground water from . pressing u p ward , and 
the digging had therefore to be aban d o n ed ; i n  spite 
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meridian. Although th ese naphtha deposits were not 
so immense as those on the N utowo by far, they are of 
great i m portance in view of the fact that they are 
scarcel y  twelve versts d istant from a good sea· port., 
possessing accommodation for the l argest shi ps, and also 
since the country offers practicall y  no obstacles in the 
way of transporting materials, laying conduits, etc. 

.. The entire east coast of Saghal i n ,  as farias exam ined, 
belongs to the • tertiary formation , '  All  naphtha 
outcrops that I saw extend i n  the direction of the 
merid i an. T h e  naphtha d eposits are embedded, with­
out exception, paral lel i n  the axis of the anticlinal 
flexure of the strata, and are very rich. 

' 

. .  Furthermore, when the i m portant d ifference be­
tween the speci fic weight of naphtha of 20 feet depth 
and of that lying open is considered, i t  m ay be accepted 
that the deposits wi l l  supply 'raw oil sufficiently rich i n  
kerosene. It is certain, however, t h e y  will supply a 
far richer raw oil  than the wells of Baku ,  to which the 
raw oil  of  t,he eastern coast of Saghali n  is very similar. 
It is, therefore, to be expected that not only a second 
Baku will  rise, but that Saghalin ' Baku ' will  far sur· 
pass the present ' Baku. ' 

" It.  must be remem bered, in prophesying the develop­
ment of Saghalin, that it is only possible to reckon on 
a shi pping season of from 7 to 8 months ; the short 
stoppage during wiuter should , however, be out­
weighed by the extremely favorable shippi n g  faci l ities, 
which are not surpassed anywhere in the world. With 
regard to the working of the n aphtha ·deposits, i t  
would be comparatively easy to transport t h e  oil  in 
tank steamers to a point near Vladi vostok, w here ex­
tensi ve refineries could be erected. "  

Since t h e  foregoing was written, an English syndi­
cate with a capital of $500,000 h as been formed for the 
pu rpose of taking over the t h ree naphtha depo�its de­
scribed above. The syndicate wh ich is com posed o f  
three large London firms is called " T h e  Saghalin and 
Amour Petroleum and Mi n i n g  Synd icate, Lim ited, " 
h ead w i t h  offices in London. 

S ince the English have taken the lead, the attention 
of the lBining world will no doubt speedi l y  be turned 
to Eastern S i beria with the result  t h at forei gn capi tal 
w i l l  find a way to the development of the rich mineral 
deposits of that country. 

• • • • • 
A Generous Inventor. 

Inventors as a gerleral l'Ule are more or less so carried 
away with the develop m e n t  of their ideas that they 
give little thought to the busin!'ss managem en t  n eces­
sary to make the in vention fin ancially l ucrative. 

But we h ave an exception to this statement in Mr. 
George East.man, of Rochester, New York, the in­
ventor and promotor of the Kodak camera, now so 
familiar i n  all  parts of the world, w h o, trai ned 
to business methods in a banking establishment, 
retired and

'
began the manufacture of the gelatine 

dry plates some twenty years ago mainly for 
the use of amateur photographers. 

In the d e velopment of this new industry his 
attention was drawn to the need of some substi­
tute for glass, and it was not lon g after before 
the roll holder attached to the back of the camera 
for holding in p lace a roll of sen sitized paper 
was introd uced, by which a large number of nega­
tives cou l d  be taken in sequence, thereby d is­
pensing with the heavy weight of glass. This led 
to the construction of a new special miniature 
camera, and its i ntroduction, i n  1888, by Mr. East­
man, when the phrase attributed to h im, " you 
press the button, we do the rest," became so popular. 

It may be considered as a certainty that this  
popularization of p h otography, while it  seemed 
repulsive to the Ill ajority of amateurs, did more to 
interest t h e  general public ,  i n  photography and 
its  k i ndred i n d ustries than any other event since 
the time of Daguerre. It was ' a  good business 
stroke and prepared the public for further im prove­
ments which Mr. Eastman subsequently inaugu­
rated by substituting for paper a rollable trans­
paren t  cel luloid fi l m .  Th us, b y  exercisi ng ex­
cel lent j udgment i n  gi ving the newly creai ed 
photograph i c  p ub l i c  goods of su perior and u n i­
form quality at the sallle t ime �atisfyi n g  the many 

Fig. S:-PICTET'S INDUSTRIAL LIQUEFIER AND SEPARATOR, 
• •  After a voyage of about a week we arri ved at 

Wal, where the Starost, (I� ayol') i n formed me 
that he knew of two l arge naphtha deposits, of 
which one, he said, was situated n ear the River N utowo 
and the oth er at the source of the Boatassi n  River. The 
next day we reached a hill cal led • Nep h togen�ora ' 
(h aphtha mountain). While advancin� over the lasUe w 
miles, along the river, I noticed that the w ater of the 
stream was entirely covered with a coating of oil, a n d  a 
Ileavy smell of naphtha announced that we were ap­
proach ing a great deposit. We then came to the first 
nap h tha sea, situated between two h i l ls ,  and after h av­
i n g  crossed the h i l ls, we reached the second oil lake, 
which was far larger than the first. What I here san 
really surpassed all expectations. I had never i n  my 
life seen or heard of, such immense lakes of naphtha, 

varied cond itions, Mr. Eastman su cceeded in bui ld­
ing u p  a business w h ic h  h as many times exceeded 
his original anticipations. H i s  work resulted in 

" The next morning I began my investigations. 
This liquid naphtha I found to possess a specific weil1;ht 
of 0 1125 at 14�' Celsias, and was of a reddish· brown 

of all these obstacles, however, the exod us o f  oil was so 
great that a consi derab le supply underneath can a.s­
suredly be counted u pon . 

" After four days' work, and after I had min utely 
taken .the location of the most i mportant deposits, we 
began the return journey, d uring which I marked the , 
entire way with the compass. On the first morn i ng 
we reached by boat the mouth of the Hagdusa Ri ver. 
We landed h ere and continued on land across an al­
most level plateau. After walking about fo ur versts 
we caine in sight of the outlying h i l ls, and another 
verst brought us to the naphtha deposits at the source 
of the Boatassin River. 

"The entire outcrop line, forming more or less naph tha 
deposits, runs along the river to a long line of hills : 
the direction of these hills was also parallel with the 

the establ ishme u t  of many new factories as well the 
changing of the character of the photographic trade, 
not only i n  the United States but abroad. 

Bo it is with pleasure that we chronicle the gift by 
Mr. Eastman h imself, a type of the energetic American,  
of $200,000 to the Rochester (N. Y.) Mechan ics Insti­
t u te w ithout conditions. 

The money is to be expen d ed in en largi n g  the pres­
ent bui ldi n g, A year a go he distributed several thous­
and dollars among employ�s, according to their terms 
of service. 

Thus the people of his own city are benefited by h i s  
generosity. w h il e  th e p ublic a t  large derive benefit 
from the use of his in ventions and appliance�. He h a s  
been most successful a s  a n  ('r�anizer and leader of 
large corporlltions. 
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SOltE AltERICAN ltUltIIIEB. 
BY PROF. C. F. HOLDER. 

The h istory of embalming in Egypt is well known , 
and it is a more or less interesting study to attempt to 
com pare the making of mummies in the East and i n  
A.merica w i t h  a view t o  throwing light on the singulari­
. .  ies and religious observances which formed a part of 
the ceremony of m UInmification. Fro m  a translation 
of sepulchral texts in Egypt i t  has been learned that 
m u m m ies were made there to keep the body i nviolate 
and ready for the return of the soul at the time of 
resurrection. The Egyptians seemed to recognize fou l' 
parts in man--the body, the soul, an intelligence, and 
an .. appearance, " .• eidolon . "  At death these were 
separated,. and then i n tervened a period of from three 
thousand to ten thousand years. 

. 

D u ring this time the soul traveled the under world 
as a penance, while the intell igence wandered through 
space. As these parts were to return at the end of the 
time indicated, it was considered necessary to preserve 
the body from corru ption, and in the attempts to ac- · 
complish this we find the reason for embalming a mong 
the �ncient Egyptians, their pyramids, their seftret 
burials, and the extraord inary methods of hiding the 
dea d ,  customs which have bee n of the greatest value 
to archreologists and students of man and the h uman 
race. The embalming process was carried on with 
greater or less ceremony and expense i n  proportion to 
the wealth of the deceased : and, if the latter were a 
k i n g  or a membt'r of the royal family, or a wealt h y  
man, no expense was spared t o  embalm h i m  in a .lasting 
manner, and to place the remai ns in a well· built tomb. 

The embal ming was carried out on a regular system, 
there being four rituals to govern it. The first related 
to the incisions to be made in the body. The second 
was a manual treating of the gums, resins and spices 
to be used, the bandages and elaborate descri ptions as 
to the method of bind ing the body and the prayers to 
be recited at each stage of the work. Third, the water 
ritual giving the litanies to be recited while the bod v  
was being taken by water t o  i ts last resting place : and 
fourth, a work containing the funeral ritual given 
when the body was placed i n  the tomb. These books 
were for the instructIon of the priests and operators. 
The process of embalming was di vided. First came 
the evisceration, taking about t wo weeks. T h is was 
fol lowed by the salting or bituminizing, which took 
thirty days ; then came the l!pici ng and bandaging, 
occupying thirty-five days, or seventy-two days in al l .  

The great cemeteries of these days all  had esta blish­
ments for making mummies attached to them, as 
crematories are found· to-day ; and the professional 
em bal mers constituted an army of people i n  them­
�elves. According to Edwards, there were never less 
than eight h u ndred bodies i n  process of m u m mification 
i n  the workshops of the necropolis of Memphis. The 
method of treatment depended upon the rank and 
wealth of the dead. I n  the case of a poor man the 
bandages would be coarse ; but i f  the deceased was 
wealthy they were of the !i n est l inen. Each fi nger and 
l imb were bound, twelve hundred and fifty yards hav­
i n g, in some cases, been u n rolled by investigators­
nearl y t wo-th ird s  of a m ile of bandages 
t h ree or four inches in width.  

T here were man y m et.hod s  of making 
llI ummies, and time h as shown that those 
of the T h e ban epoch were the best, the 
bodies after centuries bei ng so flexi ble that 
they can be bent without breaking. This  
was,  it is s upposed, due to the expensive 
ingredients em ployed. 

.§,itutifi, jtUtti'JU 
burial has been followed many years. It was discov­
ered in a cave, 'on Kagamale Island, filled with sulphur­
ous vapors which came from crevices in the rock. 
Ele\-en m u mmies were found.  O ne, the chief, was held 
b y  a basket-l ike coffin, or structure, fOllr feet i n  height, 
and evidently made with the greatest care. The ma­
terial with which the remains were w rapped were mat­
ting, woven from seaweed in a very skillful manner, 
and skins, among which was a fine skin of the s('a 
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otter ; over all was a net made of the sinews of the sea 
lion. 

In many of the so-called m u m m ies of th is cont,jnent 
the bod y was p l aced i n  a si tti ng position.  Several 
were found by the writer on Sail C leme nte Island, Cali­
forn ia, d o u b led up,  the head resting on the knees, 
w h i l e  in front of the face and behind the head were 
placed flu tes of bone i n laid with the pearl y abalone. 

The m u m m ies shown i n  the i l l ustrations have been 
carefully pre pared . The one unopened with d istorted 
face, bei ng wel l preserved ; wrapped in skins and firmly 
bound and finally incased i n  a covering of basketry. 
The so-called m u m m y  caves of Arizona from which 
mummies have been taken, are very i n teresti n g  and 
e laborate i n  thei r structure. One is known as Mummy 
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and were two stories in height, What is called the 
eastern cave, or the m u m my cave, is to-day a most pic­
t u resque ruin and steps have been taken by the govern­
IHent for its preservation. The houses of stone are 
packed i n  under the great clift w here the stone has 
weathered out and the fal l i n g  r u i n  bas aided materi ­
a l l y  i n  forming the tal us that reaches down,  covered 
with the stones used by the ancient b u i lders, to the 
bottom of the canon.  Windows and doors relllain intact 
in Illany roollls and the stories can readily be traced 
by standing walls. If these picturesqne ruins were in 
sOllie valley in Egypt they would attract the attention 
of thousands, b u t  h ere t h ey are visited by the student 
and the scien tific man alone, and by· but an occasional 
tou rist who strays i n to the region. 

I n  Egypt, mum lllies of crocodiles and cats are com­
Ulon , but the m ummification of animals in America ap­
pears to have been rare. On the island of San C lem­
ente mummified dogs have been found,  and are to be 
seen in the museum of T h roop University, Passade na. 
They were tanned in some way and then wrapped in 
bas ketry of seaweed. 

. ,  . .  
I nventors and the British War Office. 

A letter was recen tl y pu blished i n  The London 
T i mes complaining of the British board, which inquires 
i nto military i n ventions, and the w riter d escribes his 
experience with this board . The problem which he 
was endeavori ng to solve was how to obtain accuracy 
for a droppin g, or h i gh angle rifle fire, a most i mport­
ant subject in view of the present conditions of mod­
ern warfare, for it is well known that i n  the engage­

ments in the presen t  war, the British troops rarel y  
s a w  a Boer a t  al l .  D i rect fi re u n d e r  these circum­
stanftes is almost useless except at very close quarters. 
T here would be n o  escape from a high angle fire i f  it 
could be compassed .  The experiments of the wri ter 

were in t h e  d i rection of affixing a smal l ,  simple and 
econom ical apparatus to the rifle so th at a man wou l d  
kno w at w hat angle to hold h i s  g u n  i n  order to d rop 
a bullet in any gi ven ran ge. Having convinced h i m ­
self that his  i n vention was a good o n e  he wished to 
have it exami ned by the War Office with a view to 
adoption. He therefore com m u nicated with the War 
Office, briefly stat i n g  his idea and this was forwarded 
to the D i rector General of O rdnance, who replied as 
follows : . .  Sir : W i th referen ce to your letter concern ­
i n g  an applia n ce f o r  ad apt.ing rifles to h i gh-an gl� fi re, 
I aru d i rected by the Secr'etary of State for War to in­
form you that he w i l l  not trouble you i n  the matter. 
I am, - iI', you r  obed i e n t  servant (Signature il legible), 
D i rector- General of Ord n ance. " 

While the British War Office cannot be expected to 
concern theUlse h'es with i n ventions of cranks, at t h e  
saUle t i m e  it m i ght be suppo�ed that t h e  writer of t h e  
letter who was n o  other than D r .  A. Conan Doyle, the 
wel l-kno wn au thor, would have received some consider­
ation. T here is  no more promising field at the present 
time for the i n ventor than in articles intended for the 
m i litary estab l i s h ment.  We are pleased to know that 
our own Department of War has, on many occasions, 
gi ven grati f y i n g  sn pport to the i n ventor b y  orderi n g  

g u n s. g u n  carriages, et.c. , m a d e  a n d  tested 
on a l arge scale, and the res u l ts h ave been 
most satisfactory, as the government now 
controls many important i n ven tions. 

.. . . . . 
TI .. i T ransport a tion of Tea. 

. Mummies of some kind are found in many 
lands, and it is interesting to note that they 
occur in various parts of the U nited States, 
possibly the most interestin g  coming from 
the caves of Arizona. The t wo shown in the 
Mcom pan ying photographs, by Maude, of 
Los Angeles, were foun d  in cliff d well ings in 
that territory. According to Lawson, the 
Santee Indians of South Carolina preserved 
their dead by em balming with certain roots, 
after wh ieh t hey dried the body and covel"ed 
it with the bark of the pine or cypress. 
Final l y, the skeleton was secU l'ed and wrap­
ped in cloth made of opossum's hair., the 
remains then being placed i n  a box. Others 
were w rapped in d eerskins and stored in 
the Quiogozon, which was the royal tomb. 
Perfect mummies have been fou nd i ll the 
eaves of Kentucky. One enveloped in rough 
clothes and wrapped in c.eerskinA was found 
ten feet belo w the surface in a ca\·e. It 
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A S i be rian paper publ ished at Tomsk, 
gi ves some curious details regard i n g  the 
Ru ssian tea caravans that transport vast 
q u antities of tea and d istri b ute it i n  ,'arious 
parts of Si beria and Russia. During t h e  

first t wenty days of Jan uary, 1899, there 
was an average of a t housand sleighs per 
day loaded with tea passi n g  t h rough TOUlsk.  
The ordi nary �ize of the tea caravans are 
from 50 to 70 sleighs, b u t  it is not u n usual 
to have frolll 200 to 300 sieighs in a cara\'an. 
The a verage load is  fi ve bales, each bale 
weigh i n g  about a h u n d red pounds. Five 
sleighs are fastened together' an d are drawn 
b y  one h orse aud are attended by one man. 
On the rear sl e i g h  of each group is tied It 
bundle of hay and a IlI easure of oats so 
that the next h o rse beh i n d  IlIay feed during 
the march so that the caravan does not 
need to halt for t he purpose of feeding the 
horses. The front horse i s  changed oc­
casional l y  so as to gh'e him an oppr>rtunity 
of feeding also. The caravans t r-avel nigh t 
and d ay and only stop at v i l la ges w h ere 

was the body of a woman, the hair shaven off ac­
cording to the custom. Beneath the outer d eerskin 
was another skin of the deer : then came a cloth formed 
of twi n e. Inside of this was a cloth resemb l i n g  this, 
but co vered and ornamented with bro wn feathers. 

The nati ves of the North west em bal med t heir d ead. 
The body was usually doubled up and pl!\ced i n  a ease 
of fur or grass, made for the purpose. The Alaskan 
Commercial Company secured from the seal i� lands of 
the company a. mum{Ily supposed to be one h und red 
and fifty years old, which shows that this method of 

Cave Ruin, and is in Del Muerto Canon and known t9 
the Navajos to-day as Tse-i-ya - k i n .  It. stands about 
80 feet above the bed of the canon on the face of the 
cliff w ith a comman d i ng view and is placed i n  a natu­
ral weatheri ng. It is  believed that originally there 
were t wenty rooms i n  the western cave, and fourteen 
can be distingui shed to·day. In thf> eastern cave 
about forty-four can be dist i n guished, and it is esti · 
mated that original l y  the ruin rep resented n i nety 
roo ms, affording a home for possibly sixty people. 
Many of the rooms are 20 feet wide and 15 feet across, 

the weary horses are ex ch an ged. The d rivers sleep 
on the sl eighs while  trave l i n g. When the Trans­
S i herian road is cOIll pleted tea will be carried from 

Ch i n a  and d istributed th rough Ri berian and Western 
Russia w ith the same despatch as freight is handled 
i n  the U n i ted Stat.es and twelve C'l.rs wil l  earry as 
much freight as a thousand sleighs d rawn by two 

hundrf>d horses and attended by two h u n d red men,  
the difference i n  the ·cost of the t ea to the consumer 
and the saving in time a.nd transportation may be 
readily imagined. 
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The Agrostologlcal Work oC the DepartlDent 

oC A gric ulture. 

The division of agrostology performs important labors 
in the Department of Agriculture, and before describ · 
ing them it is perhaps well  to define the word. .. Agros­
tology " is that branch of botany w h ic h  treats of grasses. 
The grasses and forage plant i n vestigations have been 
carried on for many years, and the val ue and necessit y  
o f  actual field work a s  w e l l  a s  the i m portance o f  experi­
mental cultures of the grasses and forage plants w h ich 
we may wish to propagate and i ntrod uce into c u ltiva­
tion, are no longer questioned . O bservations in the 
field have enabled us to understand the forage prob­
lem and needs of t he several sections of the United 
States and materially advance our knowledge of the 
native grasses and forage plants, their distribution, 
their relative abundance, t heir val ue, before cultivation , 
peculiar con ci i tions of soi ls and c l i m ate, and the means 
by which they are propagated, and their possible value 
to agriculture and i n  the economic arts. No country 
offers so large a n u mber of grasses and forage plants as 
are to be fou n d  in the U n i ted States. There are n a­
tive speci es adapted to nearly every condition of soil 
and c l i m ate and selections can be made from amon g 
them to meet al most every requirement of the farmer 
or the stockman. I n  order to secure information as to 
the best variety of crops to meet the needs of the vari­
ous sections and climatic d i visions of the country. it is 
n ecessary to study the conditions that prevai l such as 
the soils. rainfall, drainage and temperatures which 
govern the development of the plants in a given area. 
Most of the force of the di vision has been sent into the 
field. or special agents are employed to learn by direct 
observation the habits an d distribution of native 
grasses and forage plants. Experi mental work has 
been conducted at Abilene, Texas, with excellent re­
s u lts and experiments with grasses and forage plants 
have also been made in Eastern Waliihington at Yakima 
and Walla Walla in co-operation with the Northern 
Pacific Railroad and the Oregon Railroad and Naviga­
tion companies. 

A mong the most interesting and promising v�rieties 
tested are Tu rkestan alfalfa from the dry regiolls of 
Western Asia, and the oasis of alfalfa from North 
Africa. The field experiments of the divhlion are being 
largely carried on through co-operation with promi­
nent farmers in the different parts of the country and 
with some of the State Experiment Stations. The in­

vestigation of the self-binding grasses has been con­
tinued and observations of the native sand-binders h ave 
been extended southwesterly along the Atlantic coast to 
Florida. 11.00 atso at variou! PQints �19ng the Pacific and 
in the sandy regions of Eastern Oregon and Washing­
ton. Some promising species of this group of grasses 
have been discovered specially in the Pacific coast region 
and experiments in propagating them have been intro-

J tieutifit �tuetitau. 
duced. During the past fiscal year 6,246 sheets of 
mounted specimens have been added to the col lection 
of herbarium and the total number added during the 
past fi ve years is 19,078. Many thousands of speci­
m ens have been sublllitted to the division for identifi­
cation since its organ ization. Between 3,000 and 4.000 
were determined by correspondence during the year. A 
n u mber of bulletins, circulars, etc. , were issued. The 
cultivation of grasses and forage plants on the depart ­
ment grounds has been continued and h as been a 
source of attraction throughout the season .

. This grass 
garden has gi ven oppor �unity to those interested to 
know the appearance and growth of a great numbel' of 
important grasses and forage plants. During , the 
year the d i v ision has distrib u ted seeds of 185 varieties 
of grasses and forage plants.  They were nearly all 
sent to experiment stations or to correspondents who 
had requested an opportunity to co-operate with the 
division in t b i s  work. 

It is recommended that the appropriations for the 
d ivision be increased. as there are constant demand 
for the extension of these in vestigations into new fields. 
T hus, for example, urgent demands come from t h e  
Gulf coast region w here t h e  question o f  raising forage 
u pon lands w hose fertility has been exhausted by long­
continued c ultivation of cotton, is now engaging t h e  
serious attention of Southern planters, a n d  the holding 
of drifting sands about the fortifications along the 
coast. has been called to the attention of the d ivision 
by the War Department, and i t  is i m perat i ve that ex­
peri mental trials of known sand-binding grasses 
should be made in a n u m ber of localities where damage 
is bein g  caused by blowing sands. 

The railroads whose lines pass through sandy dis­
tricts, where the driftings often seriously impede 
traffic, and private parties or corporations w h ose lands 
are being made desert wastes by shifting piles of sand, 
are demanding information which can only be offered 
by practical demonstration of the adaptability of cer­
tain grasses to fixing these destroyin g  sand drifts. In­
q u iries concerning sand-binders have come to the 
division even from Japan. w h ere the city of Niigata, 
on the northwest coast, is t hreatened with destruction 
by sand blowing the sea. 

The Risks oC Siphons. 

The ordinary charging pressure for the siphon bottle 
is from 120 to 150 pounds to the square inch . When 
a bottle so charged sustai n s  a fal l  of only a few feet 
the jar is liable to cause an explosion, and the same 
result may occur by exposure to heat. The Druggi��'s . 
Circular reoently had an excellent article upon the 
risks of the siphon in which a n u mber of damage cases 
are cited, and it recommends that a speci al warning 
label setting forth the risks of handling siphons be 
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placed on every bottle. The moral obligation to pro­
tect one's fellows from danger is obvious enough and 
pharmacists and others who sell siphons could readily 
force the bottler to affix such labels. The siphon 
should always be carried by the head. Children should 
be specially warned to do this because they are apt to 
find the bottles heavy and clasp them close to the 
body. Sudden changes of tem perature should be 
avoided and the cold bottle should not be grasped with 
the hand. The courts seem to have always held i n  
si phon accidtmts that t h e  bottler was responsible. I f  
there was t h e  slightest defect in the siphon or the 
slightest carelessness in handling them. The driver of 
a wagon containing filled si phons was delivering some 
of them to a customer ; one of the bottles fell and 
struck the ground where it burst into fragments. strik­
ing a lllan in the face permanently impairing his vision.  
A s u i t  was brought against the manufacturer wh ::>se 
wagon was deli vering the water. A verdict of $3, 000 
damage was obtained. The case was carried to the 
Appellate D i vision of the Supreme Court and the 
j udgment was affirmed. 

'ril e  C urrent S u pplelDent. 

" A  Visit to t h e  Exposition of 1900 " forms the first­
page article of the current SUPPLEMENT, and is ful ly 
i l l ustrated with a n umber of views showing the grad ual 
transformation which has been wrought in the last few 
months i n  t h e  Esplanade des I n valides, and other por­
tions of the grou nds. " The Pan-American Exposi­
tion " forlllS another interesting article and is accom­
panied by an engraving and a plan of the Exposition. 
" Is the Steering of the Modern Screw-Propel led Vessel 
Defective? " is by the late Captai n  CorQelius W. McKay. 
The first instal lment is in this issue. " The Nature of 
the Elements, " is by Dr. Curt Sch midt. and is accom­
panied by descriptive engravings. " The Doctor Out­
side of Medicine, " is the most interesting article by Dr. 
W illiam L. Stowel l. M.D.,  and treats of the subject in 
an exhaustive manner. 
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(DIustrated articles are in801'ked with an asteri8k.) 
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RECENTLY PATENTED INVENTIONS. 

Agricultu ral ImplelDents. I 
entirely new inven�lon in its class. The claims granted 
are very comprenslve. 

PLANTI'NG ATTACHMENT.-SAMUEL W NELSON. Miscellaneous I nve utlons. 
Munday, Tex. Tbi. inventor bru< provided a simple form 
of planting mecbauism adapted for ready attachment to 
any cultivator and for operation by a gronnd-wheel of 
tbe cultivator. 'fbe operating devices for this planting 
mecbanism are so constructed tbat the seed can be 
dropped at any desired intervat. Tbe device meets all 
the requirements of the average farmer. 

TIME-ALARM MECHANISM.-CHARLES SCHMIDT, 
1908 Frencbmen Street, New Orleans, La. The appar­
atus consists of a clock-train whicb drives a main wheel 
baving projectible parts arranged to operate a lever. A 
second lever is counected witb tbe first lever. and a fiy­
wheel is arranged to be beld and released by tile second 
lever. Special alarm mechanism is provided, arranged 
to be operated by ordinary striking mechanism. The 
device is intended for use in factones, school-houses, 
residences. wbere it is desired to give signals at certain 
times. Tbe mecbaniRm Is to be set in advance to secure 
the sounding of tbe al� at tbis time. 

for removably holdiug a lamp. chimney and an illu­
minating device. Tbe lantern can be buug on the wall 
by books. A sbelf extends forwardly from tbe top of 
the back over the lamp-chimney to form a wiud-break 
or shield. Tbis device is cbeap and answers all the re­
qnirements of a more expensive lantern, when Iigbt is 
only temporarily required. 

dinal cord structures extending from end to end of tbe 
body. 

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

Bicycle-Appliances. 

BICYCLE SUPPORT.-FREDERICK BARRY. Silver­
ton, Colo. Tbe bicycle. support consists of clips arranged 
for attachment to a bicyc le frame. Rods extend from 
one clip to another and connect tbe clips. A ruuner bas 
ears bent around the rods, w bereby it is fitted to slide 
thereon. Supportiug rods are pivotally secured to the 
runner, and links are pivotally secured to tbe lower clip 
and the supporting-rods. Tbe device can be applied to 
or removed from the lower brace merely by opening tbe 
clips. 

Mechanical Device •• 

FOOT-POWER.- ZEB MCCUNE, West Alexander, 
Penn. The foot-power mechanism is especially adapted 
for olleratinj:( a da�b-churn. althougb nsefnl for otber 
purposes. The foot-power is so constructed tbat a 
steady and continuons movement is imparted to the 
dasher, with little exertiou. A rock-shaft mounted in a 
frame is provided with a bevel· pinion. In planes at 
right angles to the plane of tbe pilliOn are two beveled 
segmental racks mesbing witb the pinion at opposite 
sides. A treadle is attacbed to eacb rack, tbe treadles 
being projected downward from the racks into proximity 
to tbe plane of the frame· brace, permitting tbe treadles 
to be rocked in opposite directions to drive the' rock­
shaft. 

SACK-TYING MACHINE.-JESSE W. PEDIGO, Har­
rodsburg, Ind. Tbe macbine is particularly adapted to 
tying paper fionr-sacks and comprises means for crimping 
and closing the mouth of tbe sack and securing it with 
knotted tbread or cord. The apparatns can be used for 
other forms cf similar work. Iudeed, the principle cov­
ered by the patent extends to the work of tying pack­
� of any sort. For tying sacks. tbe apparatus has a 
number of carri�rs . on wbicb the sacks are placed and 
which carry tbe eacks successively to devices for closing 
and temporarily boldiug closed tbe mouths of the sacks. 
Then tbe sacks are moved'to the knotting devices wbicb 
knot the thread around them. Tbis doue, the' temporary 
clOl!ing devices release themselves. whereupou tbe bag 
CtIU be taken from the maciune. The apparatus is an 

COMPOSITION OF MA'rTER.-Captain WILLIAM 
l'RAMPOL1NI. San Luis PotOSi, Mex. This composition 
Is a substitute for india-rnbber, and consists of the gum­
my matter of the shrub called Synantheroeas Mexi­
canas, by botanists and Indians, � " Yule, " U Copalin," 
and " Jignhite." Tbe gummy matter is obtained by 
using benzine • .  ga�oliue. or otber hydrocarbons. It may 
be vulcanized perfectly, aud is better than most india­
rubber. because it is free from all mecbanical impurities, 
and np-eds no preliminary cracking. grindiug, aud wash­
ing. It is cbeap, easily obtained, and eaves machinery 
in manufacture. 

PACKAGE-HANDLE. -HENRY H. FLANDERS. Bos­
ton, Mass. The carrier compriees a trougb-shaped 
handle having slits extending longitudinally from its 
ends and termiuating in enlargements or apertnres. A 
yoke baving a central member extends on the upper 
surface of tbe trongh between the apertures. tbeu passes 
downward through tbe apertures, and has horizontal 
offsets underlying tbe slitted portions of the handle. 
Hooked end members extend downwardly from tbe off­
sets. No solder or fastening means are required to hold 
tbe yoke in poSition in tbe handle. Consequently very 
little labor is required in assembling the parts. tbereby 
rendering the cost of manufacture exceedingly low. 

NON-REFILLABLE BOTTLE. - WILLIAM J. EN 
EARL. Salida, and OSCAR B. CRITCHLOW, Grand Junc­
tion, Colo. Tbe bottle bas a valve seated in tbe lower 
portion of tbe neck. A protector, seated in tbe upper 
portion of the neck, is formed of two sections witb an 
interlocking l'ecess and lug, The upper section haR a 
cavity in its lower portion. The two sections have 
passages out of registry with each other. The protector 
has recesses in its side walls. which recesses register 
with the recesses in the neck of tbe bottle. Springs fit 
in the registering recesses to bold the protector in place. 

LANTERN.-CHARLES H. KOSTER, Brooklyn, New 
York city. The lantern comprises a frame baving an in­
tegral back and base. tbe base being provided With means 

H ARNESS.-CARL B. OLSEN, Canby, iniun., Tbe ob­
ject of tbe invention is to provide an attacbment for all 
Idnds of harness, especially double barnes�, whicb will 
greatly reduce tbe pressure of the collar upon the neck 
of a borse. Tbe collar will not move backward or for 
ward when tbe borse is backing, but will remain in its 
proper position, thus preventing sore necks. especially 
since tbe weight of the vehicle or its pole or tongue will 
uot be eustained by tbe collar. 

EYEGLASSES. -FRANK M. THOMSON, Wilmington, 
Del. This invention relates to a peculiar construction of 
the bridges of eyeglasses, the object being to provide 
better means for attacbing and adjusting tbe bridge with 
respect to the lenses. Tbe bridge bas each end portion 
bent to form two loops, tbe one projected upwardly and 
the otber downwardly. Tbe loops permit the adjustable 
attachment of the bridge to the lenses. Tbe down­
wardly-projecting loop bas its lower end constructed to 
bear against tbe nose. A plate is mounted at eacb end 
of tbe bridge to form additional beariug surface. 

Designs. 

FASTENING EYE. - E. STEWART. care of JOHN 
STEWART, n Broadway. Manhattan , New York city. 
Tbe design provides a very simple and ingenious fasten· 
ing eye wbicb 'can be cheaply manufactured. It is said 
that the eye is a most efficient device for bolding tbe 
back of a shirt-waist in poSition, posSE'ssing an additional 
merit in the fact tbat it can be sewn permanently in 
place. 

HORSESHOE-PAD.-JACOB KRONENBERG, Brook­
lyn, New York city. Tbe pad is made of rubber and is 
so constructed tbat tbe borse can gain a firmer foot-hold 
tban with an iron sboe. Hygienically tbe pad is In every 
way better than tbe pboe. 

FISH-CLEANING KNIFE. - WILLIAM J. IRWIN. 
Manhattan, New York city. Tbe knife is a double­
bladed cutting inst.rument inteuded especially for cutting 
out tbe �pinal column of a fisb. The blades and con­
nectiug back are formed espeCially for the service whicb 
the knife is to perform. 

BODY-PORTION FOR BELTS.-LoUlS SANDERS, 
Brooklyn. New York city. Tbe design consists in the 
marllillal contour of the body portion of a be lt, in whicb 
tbe longitudinal lines of the body section are oppositely 
curved at tbe central portion of tbe body are continued 
to the ends of the section by conver�ng the lines more 
or less strai2bt. Tbe surface ornamentation is embossed 
on tbe outer surface of the body and represents longitu· 

NEW BOOKS ETC. 

CYCLOPEDIA OF AMERICAN H ORTICUL­
TURE. By L. H. Bailey, assisted by 
Wilhelm Miller. Vol. I-A to D. 
N e w  York : The Macm illan Company. 
1900. . Quarto. Pp. 509. Price $5. 

The bandsome volume before ns comprises suggestions 
for the cnltivation of borticulture, plants, descriptions of 
species of fruits, vegetables, flowers and ornamental 
plants sold in the United States and Canada, togetber 
with geographical and biographical sketches. It is to be 
in four volnmes iI1ustrated with over 2,000 original en· 
gravings. Tbe author Is eminently qualified for his task, 
being Professor of Horticulture at Cornell University, 
and tbe author of several autboritative books. The plan 
of work is excellent and there are a number of half-tone 
engravings. The majority of tbe illustrations are hne 
cuts and tbey serve to elucidate tbe text. The informa­
tion given i8 precisely what the borticnlturist aud the 
geueral reader is desirous of kuowing. thus for example, 
take the cranberry. aud we lind full Information not only 
of Its botany hut also its cultivation, showing cranberry 
marshes and the gathering of the berries together witb 
the history of tbe iudustry, its volume and the prevail­
ing prices. together with excellent .advice to those who 
are seeking to make a start in the tndustry. Many of 
tbe articles are signed. Tbe publishers are to be con, 
gratulated upon the prodnction of sucb an eminently 
practical book. 

DIE EISENKONSTRUKTION E N  DER IN­
GENIEUR-HoCHBAUTEN. Ein Lehr­
buch zum Gebrauche an tecbnischen 
Hochsch ulen und in del' Praxis. Vou 
Max Foerster. II. Lieferung. Leipsic : 
Wilhelm Engelmann. 1900. Pp. 113 
to 192, Plates I I. to VI. Quarto. 
Price paper. $2. 75. 

The second installment of Foerster's " Eisenkonstruk­
tionen der Ingenieur-Hocbbauten " is devoted to a de­
scription of irou constructive parts and irou framed 
structures. The chapters are cbaracterized by tbe same 
clearness of expression and explanation to which we 
dl'ew attention in our notice of the first installment of 
the work. 

DIE MODERNE CHRMIE. Eine Schilder­
ung del' chemischen Grossindustrie. 
Von Dr. WilheluI Bersch. Illustrated. 
Parts 21 to 25. Vienna :  A Hartle­
ben. 1900. Ea('h part 70 cents. 
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Marine Iron Works. ChiCago. Catalogue free. 
H U. S." Metal Polish. Indianapolis. Samples free. 
Yankee Notions. \Vaterbury Hutton Co .• W aterb'y. Ct. 
Book " Dies and Diemakin,!!,lt $1, post paid. J. L. 

Lucas, Brid.i;{eport,. Ct. �end for index sheet. 

Ferracutc Machine Co., Hriqgewll . N. J . ,  U. S. A. ]i�ull 
l ine of Presses. Dies, and other Sheet Metal Machinery. 

Inventions developed anti. perfected. Designing and 
machine work. Garvin Machine Co., 141 Yurick St., N. Y. 

For Sale-Patent. foreign and domestic rlJ;rhts Acety· 
lene (;enerator. Absolutely new invention. Never 
shown. Address immediately "  V," Box l5ati. N. Y. P. O. 

The celebrated " Hornsby·Akroyd " Patent Safety Oil 
1r. I I�ine is built by the D e  La Vergne LtefrilZeratinll Ma· 
chine Company. Foct of East 13Sth Street. New York. 

The best book for electrIcians and be)!inners in elec. 
1 ricity is . .  Experimental Science," by Geo. ,M. Hopkins. 
By mail. $4. Munn &. Co . •  publishers. 361 Broadway, N. Y. 

: r  Send for new and complete catalogue of Scient.itlc 
alld other Books for sale by Munn &. Co .• 3tH Broadway. 
New York. lI'ree on application. 

mN'l'S '1'U CORRESl'ONDEN'rS. 
N" Illes " nd ,\ dd res8 must accompany all letter> or no attention will be paid thereto. 'l'hls is for ow 

Illformation aud not for publication. 
l C c fere o('es to former articleE or answers should 

2'ive date of paper and page or number of question. 
l o q ll i l'le� nOl answeretl in reasonable time should 

'oe repea!.ed : corrcspondenLE wiJI bear in mind that 
some auswen require not a little research, and� 
though we en,ieavor ',0 reply to all either by lette, 
or in this oepartment. each must take bis tnrn, 

n i l  yers wishmg to purchase any artic1e not advertised 
in our columne will be furnished witlI addresses of 
housee manufaCLUrltH! or carryin£.'" the same. 

S,'eclal ,,' ri l l e n  I n fo r m a l l o n  011 matter5 of 
personal rather than general interest cannot be 
expected withont. rellluneration. 

S c l e n t i li c  ,\ m e " it'a n S II p p l e m en", referred 
to may be had at t.he ollice. PrIce 10 cent8 each. 

Bool<8 referred to promptly .upplied on receipt of 
price. 

In I net'a I � Eent for examinatIOn should be distinctly ma" ked or labeled. 

(7848) G. K C, writ�s : On page 26 of 
•• Hawkin's :New Catechism of Electricltv. " an account of 
an experiment ILlade in London. b.v Dr. Watson. is given, 
... ,· here in it is stated that a current of electricity was sent 
throll�h the water of the River Thames frolD one �bore 
to the other without a connecting wire. Hus there been 
much experilllellilll� on this line, and how far have cnr. 
rents of e12ctriciLy oeen sent and received Lhus through 
waLer ? If a subteranean stream were known to eXist 10, 
20 or 50 miles long and electrical connectiolls were made 
wllh both ends, could dispatches be sent and received 
throllg-h it? A. The return current is always sent 
through the eartb in telegrapbing to any distance, if 
the wlrcs are properly gronnded. We do not know any 
way in which a curreut can be sent through tbe earth 
unless there is a wire between tbe two poinUl throngb 
the air also, lOBu lated from the earth. 

(7849) S. c, B. says : 1. In your issue of 
March 10, ill the article " A Chemical Growth," I find it 
impoSSible to obtain H sodium amalgam' l  at the drug 
store. Please inform me of what parte this solution 
consiB�s. A. Sodium amalgam is a compound or mercury 
and the metal sodium. 'l'hat the amaJgam is liquid 
would seem to indicate that the mercury is in a large 
exc.,ss. We do not know the proportions for makillg it. 
Care should be exercised in mixing the two substances, 
since beat will be evolved as they combine. 2. Please 
give a good definition of electricity? A, Electricity is 
the cause of a large n umber of phenomena. includmg 
shocks. sparks, beat, light, and chemical effects. 

(7850) F. M. asks : Please tell me to 
what lettcr the banio should be tuned Oil tbe mandolin 
to chord perfectly together ? A. The strings of a banjo 
ar� tunt;d fronl lowest up to the following notes, C, G, 
B, D, G. These are not tbe names of the strings to 
which they are tuned. 

(7851) E. C. B. ask s :  Does an oil lamp, 
with a flat wick. give more Hght when turned with thE' 
WIck ftat (broad side tOlVam tbe object) or with its edge 
towarel the object? A. An oil lamp gives nearly balf as 
much agaiu light in a line perpendicular to its /l"t 
side (broad side toward the object) ,  than it does with its 
edge. The light is emitted by white hot solid particles 
of carbon in a solid state. These are opaque to light a8 
they are when cold. Hence they cut off tbe ligbt in the 
direction of the cdge of the /lame. 
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For which Letters Patent of the 
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Abrading m achine, l:!;. J. }f\etcber . . . . . . . . . . . . . . . . . .  M5.717 
Abradinll macbine . . J. H. f1'bomas. . . . . . . . . . . . .  6�5.578 Abrllsive tool. G. Boxley . . . . . . . . . . . . . . . . . . . . . . . . . . . 645.617 
AdvertiRemeut.s, stamplllg device for street, 'r. 
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Aerial apparat.us. J. Kaisel· . . . . . . . . . . . . . . . . . . . . . . . . . . 645. fWll 
Air brake coupling. A. It. �1artin . . . . . . . . . . . .  645,823. 645.824 
Alarm . See �'ire alarm. Low water alarm. 
Animal trap. I. Erickson. _ . . . . . . . . . . . . . . . . . . . . .  645,5&.) 
Bag. See Mail bag. 
Bag holder. J. h Herr . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 645.595 
Bag bolder for grain weigbi ng machines. J. C. 

Bissell . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  645.544 
Bail guard or band Ie for pail s or ot.ber recep· 

tacles. detachable, A. W. OLtignon . . . . . . . . . . . . .  645.670 
BaJe detach ing and st.aying device for presses. G. 

A. Lowry. . . . . . .  . . . . . . . .  . . . . . . . .  . . . . . . . . .  645.734 
Bale bOldil11l device. G. A. Lowry . . . . . . . .  . 645.7a5 
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WOOD or METAL 
Workers 

Without Steam Power should 
nse our Foot and Hand Power 
Machinery. Send for Catalogues 

A-Wood.working Machinery. 
B-Lathes, etc. 

SENECA FALLS MFG. CO. 
695 Water St" Seneca Falls, N, y.:Ji!:I��iiii 
AMERICAN P ATENT8. - AN INTER-
e!olting anrt valuable table sbowing the number of patents 
B���tg�e��l��e

f�g�o
t't� sbebJ����n�Pggw'�b�gb&������ 31. 1894.. Contained in SCI EN'rtFIC AMEltJCAN SU p· 

PI.EMENT. No. 1 UU�. Price 10 cents. '1'0 be had at 
t.his office and frow all newsdeo,lers. 

THE WATERBURY 
Emery Grinder, 

with adjustable table, for flat surface grindlllg and flnislling, and for ordi· 
nary tool grinding. 

lIT Selld 101' Circulars. 
B L A K E  & J O H N SON , 

P. O BOX 7 ,  
WATE R B U R Y ,  CO N N .  

WORK SHOPS 
Of "Vooel and Metal Workers. with. 
out st.eam power. equipped with 
BA R N E S '  FOOT POW E R  
M A C H I N E R Y  -

allow lower bids on jobs, and give great.er proHt on the work. Macllmes sent on trial if desired. Catalog Pree. 
W. F. & J O H N  B A R N ES CO. 

1 999 RUBY ST. , ROCKFO R D  I l l .  

" N EW O E M "  SAFETY RAZO R .  
Impossible to Cut t.he Face. 

It's the Best and Silll)llest Safe­ty ever devised. 
N o  Experience Requ ired. 

We Gutlrnntee ulld Keep Them 
Shurp for Unc "\' cnr. 

P R I C E  $ 2 . 00 ,  POSTPA I D .  
lIT Send Jor lllustmtecZ Price Ilist 

'l'lIE G E M  ClUTLERY CO., 
"WellJ That's Finc ! "  8 5  Uende St., New York. 

T H E  E U R E K A  C L I P  
'l'he most useful article ever invented 

tor t.be purpose. lndisl>ensu.ble to Law­
yers. Editors, Students, Bankers. Insur­
ance Companies and business men gen· 
erally. Hook marker and paper clip. 
Does not mutilate tbe pUI>er. Call be 
useLl repeatedly. In boxes ()f 100 for 25c. To be had of all booksellers, stationers 
and notion dealers. 1)1' by lDaii on receipt 
of price. Sample card. by mail, free. Man-
�,fi��t��e.� �ox�fl:irll!���a�ld��{?Y. 

ARMSTRON G'S P I P E  THREADI NG  
-AND-

CUTTI NG-OFF MACH I N ES 
Bot.b Hand and Power. 

8izes 1 to G inches. Wat.er. Gas. and Steam Fi t. 
��I�S� b����r�in§?o�fsi��J�I:s 
wniversalty acknowledged to be 
'J' B E  BEST. a::rSendfor catalog. THE ARMSTRONG MFG. CO. 

Bridgeport, Coun. 

The Forbes Patent D ie  
Stocks for Hand  or  Powe r. 

J t  can be used a8 a power machine 
in the sbop or taken from tbe base 
and carried out as a hand machine 
lIT Send Jor Descriptive Catalouue. 

C U R T I S  & C U R TIS ,  No. 78 M. or P. lI1ach ine 
6 Garden St., Bridgeport, Conn. Range � to 4" R .  H. 

New M icroscope for Nature Study 
and for use in tbe ExnUlinatioll of Ol'CS, 

11letals, Wools, Fibre, etc. Queen Acm No 6 with l Ocular and e . 1 in. objective giv· ing power of about 100 diameters, 1 set of 
12 prepared slides of insect pal'!.s and otber 
jnt�restjnlZ speCimens. all in case, $16.00 

alr Ask yowl' nearest Optician Jor it.  
Q U E E N  & CO" I NC. '1�.1I.0Ptical and Scientific lnstrument \,yorks. 

Wrltelor Oinular. 10] O:;'6b�rf�I:'i��·,', ���.!ayO��: 

Barn Door Hangers 
Impossible lor door to jump the track. 
Very simple and cbeap to apply. 

lIT Send j01' Book. 

THE COBURN TROLLEY TRACK MFG, CO. , 
HOLYOKE, M A S S .  

YOURS FOR QUICK WORK, 

The Chain Saw ; 
Mortiser. 

lIT Send lor Circular 
aescl"·ibina it. 

New Britain Mach ine Co . .  
New Britain. Conn .  

B u t b  t ub, W. Bunt ing. J r  . . . . . . . . . . . . . . . . . . . . . . . . . . .  G45.f'% T H E  B U F FA L O  CASO L E N E M OTOR . BaLI ery cell . storage. I-t. N. Chamberlain . . . . . . . . . .  O45.U40 
Bearillg, adjllsLable. A. SidwelL . . . . . . . . . . . . . . . . . .  U45.574 Bearillg retailler. ball. K }1'. Creager. . . . . 645.713 to ()4;J.7lG 
Bearings. dUSL Cal) for disk. ,.y. Sebrillg . . . . . . . . . .  (j45.:37a 13ell. electric mine, B. Searle. . . . . . . . . . . . . . . .  li45.57:i Bicycle. M. 11'it z-Sill1l1lons et n,l.. . . . . . . .  . . .  045.H82 
Bicycle. chainless. Ii:. 1<. Baker . . . . . . . . . . . . . . . . . . . . . 045.540 
Bicycle child's seat.. A. It. Lenloon . . . . . . . . . . . . . . . . .  ti45.Ut:i8 
Bicycle handle bar. J. M. B lasbfleld . . . . . . . . . . . . . . .  045.884 
Bicycle bandle bar. W. I{. GOOd . . . . . . . . . . . . . . . . . . . .  G45.803 
Bicycles. etc., knee bruce for. O. Klleusei .. . . . . . . . .  U45,5!18 Bindel'. docu ment. S. D. Barnett . . . . . . . . . . . . . . . . . . . .  645,845 
Block. See JaCk block. 
Boiler brace. F. H. Sart.or . . . . . . . . . . . . . . . . . . . . . . . . . . . .  G45.757 
Boiler cleaner. Norl'lS & SmiLh . . . . . . . . . . . . . . . . . . . . . .  645.870 
Boiler flue retarding device. G. A. N ussbau m . . . .  645.826 
Boiler t.ubes or flues. aut.olllatic feeder for clean-ers 01' scrH pers for. C. S. Dean . . . . . . . . . . . . . . . .  G45,Sfl4 
Bones for poultry fOOd, machine for cutting, A .  

ll. Cha p m  a n  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  f>45.liSl 
Book. copy. Williams & rrilford . . . . . . . . . . . . . . . . . . . . .  G45,614 
Book holder. metallic telescoping account, B. A. 

I�axlel' . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  64:i.841i Bookcase. fold ing. M. P. Carico . . . . . . . . . . . . . . . . . . . . . fl45.f>4n 
BOl'Illg machine. bJind st.yle. H. L. Manning . . . . . . 645.822 
Bottle, A. \V. Grunt . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  1)45.700 
Bottle, nOIl-refl llable. J. Goodman .. . . . . . . . . . . . . . . . .  t.i45.S04 
�ot.tle, 11on-refillable. J. A. Mig-gs . . . . . . . . . . . . . . . . . .  645.811 
Bottle wasbing mach ine, L. House . . . . . . . . . . . . . . . .  645.ti85 
Box. See Coin box . • 

Bl'Hcket.. See \V indow bracket. 
Brake. See Vehicle brake. 
Brake beam, adjust.able, J.  }1'. Hennessy . . . . . . . . . .  (;45.810 
BreasL stl'llP slide. J. Huberdeau . . . . . . .  �4�.��3 
Brick kiln. ,]. Scbud le . . .  . . . . . . . .  . . .  (;4;).11;) 1 
Brick machinc, C. J. Anderson.. . . . . . . . . .  640.6W 
Bridge. draw. A. Lucius . . . . . . . . . .  . . . . .  . . .  645.t)8U 
Buckle. sllspellder. M. Rubin.. . . . . . .  . . .  ()4S.ian 
Budding t.ool. J. SLelzl . . . . . . . . . . . .  {l45.fr22 Bust.le. 1.1. H. fl'aylor . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  ()'&5.m4 
Calk makill!! machine. C. A. Filion . . . . . . . . . . . . . . . . .  fi45.o!1O 
Camera multiplyillg at.t.acbment. VV. A. Peters. 645.mB 

THIS cut sbows our four 
cy l inder, 4� b o r s e power. non-vibrating. 

���}�i'l&tr�t1i�500ar'l;�fu�r��� 
��1gl

l
]
e��� b�:eb Je���ns�i���� 

t.o be tbe most practical power 
in Lbe market, occupying a space of It:! x 20 inches, manu· 
factured uprigb t or borizon. tal; weigbt 175 pounds. We 
build from one to eigbt horse 
power. For veb icles, boats and l ight stationary work. 
we cau prove superiority. 

� Se1ul /0" Cinular. 
BUFFALO GASOLENE MOTOR COMPA NY, Dewitt and Bradley Streets, Buffalo, N. Y. 

Drill Presses, 
Power Hack Saws, 
Furniture and Bed Spring Machinery. 

Special Macbinery Built to Order. 
W r ite for Catalogue, 

HOEFER M F G ,  CO. ,  
2 7 5  Liberty SI "  Freeport, 1 1 \ ' ,  U. S .  A. 

" ODDO " 
Camp chair. J. \Y. Tennyson . . . . . . . . . . . . . . . . . . . . . . 645.878 Motor of unequaled power 
8:��e�;l':f 1r:;����.Il�:. l�.t��b��t�·. ?�����.: � : : : : . : . : :  ���:U: for its size. 
Canopy 01' tent.. A. G. '.y ynk00p . . . . . . . . . . . . . . . . . . . .  64�.056 
Canvas, duck, or )ike woven fabric. VV. G. Hal· kett.. . . . . . . . . . . . . .  . . . . . . . . . . . . . . . .  (;45.808 This ltfotor will operate 
Cap. apparel. S. M. Blumenfleld. . . .  1!4� '��J al l kinds o f  mechan-Cal' body bolster. M. B. Schaffer . . . . . . . . . .  _ . . . . . . . . �4�.Q { ... ical toys. Great for 
g�� �g:�t�gHrl�g �{���ll��t.�l�

i
,I�I��tl�C.SA�lg�l;dl; : : : : :  �� :{,�� �:gi;�laisPl���. �t�:.e 

Car coupling. J . McComb. . . . . . . . . . . . . . . . . .  G45,627 fect in p r i n c i p l e , 
Cal' couplillg. A . S. ltay . . . . . . . . . . . . . . . . . . . .  . . .  645,629 u n i q u e  in design, 
Car couplillg draft gear. J. Rawles. . . . . .  645.l"iOt; electrically correct. . . 
CHI', dump. J. n. Gra.y . .  , . . . . . . . . . . . . .  . . . . . . . .  . 645.620 

I 
mecbanical ly perfect. Its uses are numberless. Re-

8:�: ���g:!��: �� ·(t· J?�;�;:��e.: " · · · · · · · : · ·  : ��:�� tgIJ.
e
�. ���JC;J�d�?$tl�2�S. a��:nnp\l:t�·o�[��

e
cft�:fu�}� 

Car, d umpi llg . \tV. H. Onion . . . . . . . . . . . . . . . . . 645.827 packed, consistin
� 

of Oddo No. 2 Motor (witb pulley). 

8�� ;)!�t:�r.n1i��iJ�:s�·n��: .��:. �i
.
cbHrds . . : :  . . . . . . . .  : ��:�� tYfr

e feit::!ejIJ' YO��et;'��lC ggdn��e��g1:' t�d�5. oods Car wheel forlZing die. S. Clarke . .  . . .  _ . .  645,8S!J send direct to manufacturers fol' catalo�ue of all t.:inds 
g:�s�vt��i�wco���ii�ge�g��rk:tus·f(;r· ·ejec·tr·ic·:A: 645,6G7 ���tt:���s

a����� r�:]���O����rl�yk!��r;ou cool. 
Cal'�����eet: ma;i;ioid·in�: ·E: S: ·Frease. : . . . . . . 8:�:� A M E R I CAN O D D I T Y  CO., 
Cardilll! engine Ilats. apparatus for stripping, W .  Department B, 1 7 0 W. BROADWAY , NEW YORK CITY. 

[{hodes. . . . . . . . . . . . . . . . .  . . . . . . . .  645.8:12 
Cartridge. shot. H. J. Blanch . . . . . . . . . . . . . . . . . . . . . . . .  645,546 Case. See Bookcase. Sh ipping case. Spectacl e 

case. Case or bOx. E. J. �'Ieteber. . . .  . . . . . .  . . . . . . . . . . . . .  645,718 
Cbail'. See Camp cbair. 
Chuck. dri l l. fl'. J. KlLtO . . . . . . . . .  . . . .  . . . . . . . .  645.854 CloseL bowl. \V. lC Johnson . . . . . . . . . . . . . . . . . . . . . . .  645.t->8t3 
CIULch. friction, C. \V. Bogart . . . . .  . . . . .  645.678 
Cock. ball.  V. J. !;;mery . . . . . . . . . . . . . . . . . . . . . . . . . . .  645.662 
Coin box. 13:. 1 ... rrbom psol1. . . . . . . . . . .  . .  645,635 
Compoulld engine. J. 'Vatson. . . .  . . . . . . . . .  645.582 Connecting device. J. R. Carter. . . . . . .  . . . . . . . . . .  64!l.ti18 
Coop. poult l'Y. C. N . •  isller. . . . . . . . . . .  . .  645.8118 
COI'II busking device. R. If. Clark . .  . . .  645.550 
Corn stubble cllttel'. J. H. Sharp . . . . . . . . . . . . . . . . . . .  645,693 Cotton. etc .. apparatus for co m pressing, G. A. 

A. Lo'vry . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 645.728 
Cotton. bay. etc .. apparatus for compressing, G. 
CottonJ�����,· ·i.;. · H·i·l�ln : : : : : · : : : : : : : : : : : : : : : : : . : : : · : :  �!g:+�� COli pli nlZ. See A I I' brake coupling. Car coupling. 

Hose couplillg". 'l' lJi I l coupling. 
Course finding" instrument .for navigators, C. H. White. . . . . . . . . .  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  G45.105:{ 
Crllsbing machine. 1'1. G. BunnelL . . . . . . . . . . . . . . . . .  645.5Sti 
C u l tivat.or. I .  lJ. St.ockt on.. . . . . . . . . . . . . . . . . . . . .  f)l5.9().t 
Cupola. F. lJnrden . . . . . . . . . . .  _ . . . . . . . . . . . . . . . . . . . 645.i41i 
Cur/ent l ransformer. conI illllOUS. vVydts & 

W eissmnllll.. . .  . . . .  . . . . . . . . . . . .  f>45.774 Curtain support. L F. BerC"man . . . . . . . . . . . . . . . . . . . . ti45.542 
Curtains. drHperie�. display cards, et.c., telescopIC 

SUPPorter tor. J. n. BIrch.. . . . . . . .  . . . .  . . . . . . .  li45,543 CutLer. See Corll Sl ubble cutter. 
Dental plug',lZer, C. t:$chake. Jr . . . . . . . . . . . . . . . . . . . . . . .  645.(j(),'1 
Detergellt compound. A. Lu hn . . . . . . . . . . . . . . . . . . . .  1i45.00u 
DISinfecting device. 1 ... }l'. Longmore . . . . . . . . . . . . . . .  645.821 Distilled Wluer, apparatus for prodUCing', C. 11". 

Conover .. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  645.7,)() 

The New YAN K E E  D R I LL G R I N D E R  
S{·tentIOt.·ully Correct. 

n KEn s. 1\1 ore of these m:\· into the leading phmts of 
iw��:I\��;eha��a�r!��d correct work. They break, wear onl.\· last. half as long as machine 

Ilgs. : i! o�h�lt�\111�u��ira:;:;d�r a��:: �l:d: 
;rt:�ltJirinp but olle pre lillliuary aNjustment. Write to tiS Now for full data. TilE FULLEn �lFG. co., Successors to G. T. Eames Co., 250 
Asylum Av., .KnJumnzoo, lUch.t U.S.A • 

HARTMAN STEEL ROD 
P I CK E T -F E N C E  

Ditcb o r  pit fill ing macbine. ,.y .  G .  Dungey . . . . . . . ti45.7�H 
A C M·II ·  Att h 8:;g:1�',:;t����Cj'.vf�"15o�s�';,bine: �1: .c: .�a�.�e::: :  �:g:�n utter I mg ac ment 

Dour lock. C. B .  B Uild . .  . . . . .  . . . . . . . . .  645,663 
Dredgillg. �'. M. Bel l . . . . . . . . . . .  . .  . . . . . . . . . . . . . . . . .  645.660 
IJrYIll� kiln. H. J. Morton.. . . .  . . . . . . . . . . . . . . .  , . 645.ii>:i 
Dumb wai ler. C. '-Y. Hoffman . . . . . . . . . . . . . . . . . . . . . . .  645.812 
Dye and making sume, bluisb red. H. A. Bernth-

sen . . . . .. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  . 645.781 Dye. black sulfur. C. Ris . . . . . . . . . . . . . . . . . . . . . . . . . . . .  645,738 
Electric circuits. deVIce for locating grounds on. 

M. J �Iyel's . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  645.003 
Electric light. bangeI'. D. Brown . . . . . . . . . . . . . . . . . . . .  645.848 
ElectriC machine regulation, dynamo. C. P. 

Steinmeu.. . . . . . . . . . . . . . . . . . . . .  . 645.674 
Electric meter. K \.y. Rice. Jr . . . . . . . . . . . . . . . . . . . . . .  045.tl71 
Electricul energy, syst.em of transmission of, N. 

'1'esln . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  645.57fi Electrical transmission system. F. Bedel l . . . . . . . . .  ti45.907 Electrically operated swit.ch, E. M. Hewlett . . . . . .  645.tiS4 
Electroplutllll.!, W. Y. Buck... . . . . . . . . . . . .  645.78{) 
Electl'oplatlOl<, holder for. W. Y. Blick . . . . . . . . . . .  G45,78; 
Elevator. See Grain elevator. 
.l!::levatol' controllillg apparatus, J .  J .  Cook . . . . . . . . 645,891 End gate rOd and -tlxLure, wagon, Simmons & 

W·i1Iiamson . .  . . . . . . . . . . . .  645.8H6 

�:���:�' d��;i�.7g�W�g 
Ga������s�o�s.e . 'Vestiilg� fi45.tH2 

hOllse . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  645,613 
Eng-ine. See Compound engine. Steam engine. 

f!'ract ion enlline. 
Engraving machine. VV. S. Eaton. . . .  . 645,795 
Faucet. A. SUlldb . . . . .  . . . . . . . .  . . . . .  . . . . . . .  . . .  Q.l5.763 
Ii·aucet. mea�urill!!. A. Sundb . . . . . . . . . . . . . . . . . . . . . .  645.7fi2 

��t�11 ��1:1
t:�{�e.u ��t�t���·L�· . .  

BiS
�.��. ��. ��: : . . . . . . .  ' . .. ��:� 

}l�ilter. G. L. Cummings . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  645.892 
Fire ularm apparat.us. A .  F'. Doddridge . . . . . . . . . . . . ��.� 
Fire Hlarl1l. !HlIomnt.ic. C. Law . . . . . . . . . . . . . . . . • . . . . .  64;),;).19 
}1'ire cl'llcker bOdy. G. Lispenard . . . . . . . . . . . . . . . . . . .  640.liSS 
Fire escape. P. GJ'ill inger.. . . . . . . . . . . . . . . . . . . . .  . . . . 645.5til Fire escape. Sbields & Sbaw . . . . . . . . . . . . . . . . . . . . . . . .  645J�H 
}1�lre escape. :.\1. J J. 'Vingel't.. . . . . . . . . .  645.1;77 
lflsb Cull In/! 111llclllne. J .. elson & Burpee. . . . . .  645.8G2 
Flanging machine. ,I. S. \VoI'Lb.. . . . . . . .  . . . . . . . .  . 64j.S43 Flushinl! vulve. hydraulic, ,.y. E. Hinsdal e . . . 645.t.i22 
Fly tl'ap. C. K Varnum . . . . . . . . .  _ . . . .  645.880 
It'olding machine. J. K. P. Pine. . . . .  . . .  645.871 }1�ountllill. See \V at.erlllg fountain. �-'raCLl1re nppal"Ht. lIs. C. Hoegle . . . . . . . . . . . . . . . . . . . . . .  645.�j()8 
I(ruit jlllces. device foJ' extracting. C. \V. 11aylol' . (;45.923 
Furnace gn1te. H. S. Mayer... . 645.H2! 
Fuse, blastin)!. J. A. Fuszner .  . . . .  . . . . .  . .  645.849 
Gage. See MicromeLer gage. 
Galvanic element. dry. W. Botz . . . . . . . . . . . . . . . . . . . .  64£>.547 

�. is indispensab le for the proper execution 
o f  l}articuJar kinds of work. Our 8-inch 

Precision T .... atbe is fltr.ed for t.his and 
• .. Gear Cutting. No extra belts are re­

�uired as the friction gear at end of 
a�l�d ��� �:�asa.��enl���: tg! f:e3el� Slip in case o f  work jnmbing. Varia· 

_ tion of feeds allowed by lise of 
;> - cbange Jlears of latbe. 

FANEU I L  WATCH TOOL CO . .  Brighton, Boston, Mass .  
BALL BEARING AXLES AND RUB-
oer Tires.-A paper read before the Carriage Builders' National Convent.ion. Philadelpbia. October, ]8!}t, show· 
ing the advantage to be derived from the use of ball 
bearings and pneumatic til'e.3 in  road vehicles. Con­tained in SCIENTIFIC A M ERICAN SUPPLEMENT, No. 
!I!I�. P"ice 10 cents. '1'0 be bad at this office and from 
aJI newsdeal ers. 

5 CENTS A DAY pays for 
the use of 

tb� Sblm�r flutf�r fi�adS 
'1'0 matcb 12.000 ft. of 4 in. strips 
(board measure) single t·ongue and 
����;;H��� i�21�t.tb: ��rl�.m ���J 
for Catalogue, No. 22. Address 
S. J. SH IMER & SONS, M i lton, Pa. 

WELL DRIL�ING 
Machmes 

Over 7 0  sizes a n d  styles. for drilling either deep or 
shallow wells in any kina of soil or rOCk. Mounted 
on wllee'IS or on Si l lS. \Vitb engines or horse powers. St.rong, simple and durable. Any mechanic can 
operate tllem easily. Send for catalog. 

�VI L L I A IUS BROS" Ithaca, N. V .  

���l���l��!�I�io�·. ����e·r &"\v·iiiett:. : � · . .
. : :��·.� .�� ��:�lfl TI·I E � � 'V D R . �rI�OL COtJN'I�"� IC 

Garter fnstener. K 'vV. Puel lmann . . . . . . . . . . . . . . . . . .  645.75ti Gas generating and SI oring apparatus. \tV. Black ie 645.545 
Gas generator, acet ylene, Erts & I\1JlJer . . . . . .  _ . . .  , 645.557 
Gas generat.or. ncetylene. E. Yvonneau . . . . . . . . . . .  645 005 Gas generatOr oil spruyel'. Johnston & Morrell .. . .  645.5$ 
Gas pl'oduter. J. \\' . Gllyner. . . . .  . . 645.719 Gas producer. aut.omat iC. C. \.y. Bildt. . . . . .  . .  645.585 
Gate. J. M. Adums. . . . . . . . . . . . . . . . . . . . . . . . . . . .  . . . . .  fi45.778 
Gat.e. J .  'l'ennant... . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  . .  645.84:t 
Gearing. motor. E. A. Speny. . . . . .  . . . .  . . .  645.�)()2 Generator. See Gas generator. 
GJass art.icles. apparatus Jor m anufacturing hol-

low. W. B lltt ler . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  645.787 
G lass bevelillg apparat.lIs. \V. O. Bailey . . . . . . . . . . . .  645,883 
G l assware. apparatlls for making hollow. '"". 

Buttle'·. . . . . . . . . . . . . . . . . . . . . . . .  . . . . . . . . . . . . . . . . .  645.788 

g�lSn
sl�'���t�;�\�� 'I£�el:bn�.��': · . . . . . . . . . . . . .  � � � .. � '. ��:�1 

g���� 1����1: P?s'ill��� .������'. �: �.��.�.��.I� � . : :  3:�:�t� 
Grease. retlnillJ! distilled. J .  Hopkinson .. _ . . . . . . . .  645.U23 
Guns, ejector for breakdown, li .... A. FosLer . . . . . . . . 645.705 
Hammock. R. S. G l'aham . . . . . . . . . . . . . . . . . . . . . . . . . . . .  645,805 
Hand and arm. artificial. H. Schenk . . . . . . . . . . . . . . .  645.i40 
Handle. :::iee '1'001 bandle. 
Hunger. See � lectric l ight banger. 
Harrow. A. Anderson . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  (j45.779 

I Harrow. �Isk, A. L.indgren . . . . . .  : . . . . . . . . . . . . . . . . ... .  �4�.�18 Hat. clearing machme. L. It. Helm . . . . . . . . . . . . . . . . . .  1-i4::>.::>!l2 Hat Iron ing macbine. L. R. Heim . . . . . . . . . . . . . . . . . .  G45.£>!I;{ 
Heat.lllg and venti lation system, W. H. HormeL. U4f}.�13 

(Continued on page !tOO) 

1tegi�teJ's an accurate acco unt of work doile all print. 
���ef.l:��g�afi�ai�a��l

i;�:�·. C���ti
s
n�l) T;a1��� :��g 

repeats automatically. S i m ple, accurate. durable. Spe­
Cial couuters to order. a::tr Sendl.m· Ci1·cular. 

C. J. ROOT, Bristo , Conn •• U. S. A. 
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1r;i!�:ij��r.J��!!l8m.J:.[:JrJl!l lnSlruc� tion a t  ""'���IoI.;l�'�"",� home; adapted LO everyone. �� �ctl'ical v I' M.ecllai l ical Engineering: Mechanical Draw­ing. Guidance 01 experienced, able in8tructors. Takes spare time only. 'I'hos. A .  _�dlson and others endorse Institute. CatalOl'ue free. E I .EC·l'RICAL ENGINEEl{ INS'l'l'l'U'l'E, Dept, A, 120 Liberty Street, New York. 
SOIUE'I'HING NEW ! SOlUETHING NEW ! !  

The U .  S.  " AUTOMAT I C " HAND 
FIRE EXTI N G U I S H E R .  

We cballenge tile world to  produ'!e our equal. Hang it UP. it ie sealed. 'I'ake it down, it is unsealed. 
Safe. SUI'C, Shlll)le, Qu ich:. 

Cannot I!et out of order. �eeds UQ at­tentiOo. Most fi-:fficient. Durable, and Economical Firp Exting uisher' in the world. You cun load and shoot it ut will . Chemicals same as al l  [I'ire Departments 
r�ec:�lt�.caZ�:e lt1�1����ft d�v�ft sILl���e �g!: 
vean;. and is ready lor instant use duy or night. � Agents Wanted Eve't'ywlien. The U. S. Fire Ext ingu isher Mfg. Co. ,  

Sou: I\IA�U�'ACTun!;: ItS, 260 West 23d St . ,  New York, U .  S. A. 
NOT E-The o/fices o! '\ Sden,tific Arne·t'icant• 

an equipped 'with " 0. S." 

F A S T E R  THAN S H O R T H A N D !  
O ne Stroke Prints a Word . 

No mare i llegible note.s. You can become a �teno­�rapher at home 111 six weeks with­out a teachel". 
IUachiues 
for the 
BLI 'D. 
Anderson Shorthand 
Typewriter, 2 53 Broadway, 

o T H E " H O C C SO N-"-
-

� POCKET T I M E  STAMP c;;;. Prints Year, i\-ionth, Day, Hour und Min. 
�\�t o��������t��i�t�t�T]'�l���n�P]��: 
���r:�,r�tis!��of��ee;�!c���yU�I� ����; 

D O N ' T 

business. Ail' cushion base. C )peruted witbout Pounding. Complete with die aud ink ready tor use. @"" GUa'I'antecd 
Jor perfect work and correct tinte. Ol' money 
reful1ded. 27 Thames St .. N .  Y. 

LO S E  T H E  P O I N T  
��loruief��efa�v �:�� 
burne �atent Pencil 
:���:��lF�t���tto 8�f�; firmly but don't tear the fabric. i£yeglas8 Holder. with swivel hOOk

b 
equally A!hUlldY. By mail, 10c. eac . Gata· 

Logt/,e oj these and other novelties l1J JD) 
made with the Washburne 1i'ast· 'i . 
eners free f01" the asking. AMERICAN RING CO.. Box P, Waterbury, Conn. 

U S E  G R I N D STONES P 
If so we Can SUPPlY you. AlI sizes 
IIltHlli f e d  and III1I11UlIlifCci, always kept in stock. R�mem';)er, we make 8 specialtyof selectinlo! stones for all spe· cial purposes. nr Ask tOT catalo(1ut. 

The CLEVELAND STONE CO. 
2d Floor, Wi lshire. C leve land, O .  

Cork F loors and Ti les. 
pr��ep��d l�a��r.���6�fcean�b����el���t;�����wlaeri�g qualities. We also manufacture 

CORK PULLEY COV1HUNG, 
CORK PIPE COVEltlNG. 

CORK FRICTION CLUTCH BI.OCKS. 
COR .... BULLE'I'IN BOARDS. etc. 

Q'T Sena jor Circular " :S. A." CORK FLOOR & TILE CO. , 1 7  Mi lk  St . .  Boston, Mass 

Creamel" s Alltolnatic 
PUMP GOVERNOR & RECEIVER. 

Either horizontal or v e r t i c a l. AdapLed for al l  kinds of Ii'actol'ies. H o t  e 1 s, A partment Houses and Office Buildin.;s. S e e  i l l ustrated artIcle in SCIENTII+'IC A:\IERICAN, December 30. 1899, pa"e 420. 
rzTSend jor Ci/tcular. Creamer Steam SpeCialt ies Co., 

Jansen Hasbrouck, Prop., 
126 Liberty :Street, New York. 

Keep Your Horse Healthy See tbat bis stable is fitted with LOGAN'S PATENT STAll DRAIN which curries otf all fHth and bad odors. 
�::e:nl;;;al��gl�f�na�g�ldesato it��i�fui� ness 9'" Booklet Free. 
Loa,:ulI !iiOnnltnry l I orse Stoll Compuny, �����i - 1 .. 82 Hrondwuy. N e w  Yorl.:. 

\;;; 

ACETYLEN E APPARATUS 
Acetylene number of the SCIENTll"IC A:\I ERICA ',' SuP· 
PLl:!M t<;NT, describing, with full illustl'ution:!, tbe most recent, Simple or llome made and commercial appamtus for generating acetylene on tlle large and :o;,mall scale. 'I'he U'us as made for and used by tbe microsc{)pist and student; its use ill tbe magic lantern. The new French table- lamp making its own acetylene. Contained in SCIENTljI�rC AM I':RJCA� SUPPLEMENT. No. 1 051'. Price 10 cents prepaid b y  mail. E'or other numerous 
��lg::rb�ee�rf�e�u�I�I�b���tba:r;I�:::,f:�lt°fr!� ���:n2; address. MU�N & Co., 361 Broadway New York. 

A Safe Housekeeper 
is our Hammerless 

Sold by . . .  

Hardware, Sporting Goods 
and General Stores. 
Catalogue " S .. for the asking. 

HAR�INGTON & �ICHARDSON 
A�MS CO., Worcester. Mass. 

J citutific !mttitau. MARCH 3 I ,  1 900. 
Ueating apparatus and device for contro11ing ac-tioll tbel'eof. SLealll. E. It'. Osborne . . . . . . . . . . . . .  645,929 rIeatilllo! 8ystelll�. Lelliperature regulating appa· ratus fur steam. C. 1£. " all Aukell . . . . . . . . . . . . . .  645,581 Higll potential apparatus. K 'I'hom:-;()1l . . . . .  . 645,675 Horse pvwer, hay press, C. It'. Kohlrllss. . . . .  tWi),S5;) 
I f  orseshoe, K Tucll ler . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  645,580 Horse�hoe calk. , I .  w .  Miller . .  " "  . . . .  " . . . . . . . . . .  04f.1.ti01 HOl'sesl.lOe ice t.;reenel' attachmel l t .  J . .\1. :\'Jyers . .  64b.8ti9 Huse cuuplin!!, E. J. l l annold.. ti45.707 1·lose patch, D. 1 l. BelllleLt. . . .  . .  . . . . . . . . . . . .  045,780 Inbaler. W. \Y. 'Vinton . . . . . . . . .  " . . . .  " . .  " "  . .  " 645,741 Injecting- powders IIltO the nasal passages, de-vice for, C. H. �lurphey . . .  , . . . . . . . . . . . . . . . . . . . . .  G4t),560 Inkstand, combination, 'V. rr. Fitzpatrick . . . . . . . . ti45,591 Lnsulation tor railways. eleCLriC. J. K \Vrigbt . . . .  645.615 In:mlator and swiLch tberefor, sect ion, G. H. 

j)'l a i I' . • .  • • • . . . . . . . . • • • • . . . . . . . . . •  645,690 Invoice sbeet. C. Lullnnall . . . . . . . . . . . . . . . . . . . . . . . . . .  li45.S20 lrolling- webb ill!!, lIlaChllle for . .L. A. Gale . . . . . . . . .  645 64a Jack blOCk, J. �'. Heed et ul. . . .  . . . . . . . . .  640.831 Jilil. H. C. & \V. A . .;tewul'l . . . . .  . ,  . . . . .  . . .  64;),57;') Jewelry fastening. C. E. Smith .. " . . . . . .  . ,  . . .  645.S74 Jewelry moullting. A. A. Boismuure . . . . . . . . . . . . . .  645,909 Joint. See Rail joint. Hailwil,y rail jOint. K i in. See Brick kill l . DI'YIIIg kiln. I\.Dife. See PO('ket knife. I(nittin}! macllille, .1. K Tuttle . . . . . . . . . . . . . . . . . . . . . .  G4f.1.924 Kilittin!.{ machine, clJ'cular, H. A. Houseman . .  Knitting machille. circular. It·. Wilcomb . . . . . . . . . . .  645.6i6 Ladder. step, J. <.;. i\lilllime . . . . . . . . . . . . . . . . . . . . . . . .  645.,867 Lamp, HceLylene. t:insLetn &. Schnaus .. . . . . . . . . . . . .  645.t:s96 Lamp cllillllley, J. F. J\'lcHenry .. . . . . . . . . . . . . . . . . . . . .  645Ji69 Lump. electric arc. E. T ... Bowen . . . .  " ,  . . . . . . . . . . . . . t;45.784 Last. diVided. \-Y . B. ArnOld. . . . . . .  . . . . .  645.9Oti Leat hel' polishing mucnine, F. Breidenbacb . . . . . .  615.886 Lealber polishing mactline. VV. H. Downs . . . . . . . .  64:').&50 Leatbel' stl'etching machine, �'. H. Adams . . . . . . . 645.1i7 LCllering !tuiele. '\T. J, Hannegan. . . . . . .  . . . . 645,850 Lock. See UOUI' lock. Luck. \V .  H. Taylor. . . .  . . . . . . . . .  . . . . . . . . . . . . .  . .. 645.840 Luck und latch. "V. H. rl'aylor . . . . . . . . . . . . . . . . . . . . . .  645,610 Locomotive, mille baulnge, C. H:. Davis . . . . . . .  645,553 Locomotive tender coal gate . . 1 .  N. Clutter . . . . . . . .  645,551 I.oom, C. Alvord. . .  . . . . . . . .  64;'),637 Ltiom, H. \,' . Cray. . . . . . . . . . . . . . . .  . . . . . . . . . . . . . . . . .  645,913 l:g�:�: �I�I���\\�� �l:g�:�
l
l:�I: b�'l  �����t

ck .
.
.
.
.
.
.
.
.
. :. :. :. ��:.�6·:t.:1 Luom shutt le, Z. 'I'huot. . .  . . . . . . . . . . . . . . . . . . U'tv ... 

1 .. 00m warp stop motion. A. \V. Clement . . . .  6-15.912 
1..00111 weft replenishing mechul1Ism. A. D. gillery.. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  . . . .  645.S97 Low water alarm, W. lJ. McLaucblin. . . . .  1i45,76O .i\-Iai l uag. A. \V. Frank . . . . . . . .  645,799 .:\-tarker. land. L. A. Arluud.. . . . . . . . . . . .  . 6�5,702 

�.: �����: �i :!� �;�ircUenl�I��.b i�?iJ�G �ie;�.���· . .  . .  . . . . .  . g:g:�i l\1easurinJ.! insLrumelll. distllllce. J. G. Hanks . . . .  M;;.918 ':\lechallical aIJparatu!s. cOlltl'ulling device 1'01'. A. Suncl h . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  ' . . .  645,766 Mef'llallical mnvemellt . .  1. \\'. Martin . . . . . . . . . . .  645.806 i\-iel'cerizin!!. eLC .. apparatus fort l�. \Veldon,. . . . . .  645,698 Meter. �ee �lecLl'lc !lief er. Micr.ollleLer �a�e, F. �palctlllg . . . . . . . . . . . . . ,  . . . . . . . . .  645.838 MI lk modifyill� apparatus.. K 81 rauss .. . . . . . . . . . . . .  645.8'i5 Mille Signal, J. B. & l:i .  A. Fllikellstine . . . . . . . . . . . .  64.5.55g �lillerals or buried treasures, lucatil1lo! metaliic. 
V. H. Brown . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  645,910 Mining apparatlls. J.  ,r\. LnYCllck . . . . . . . . . : . . . . . . . .  645,861 Mining macbilles, device fvr 1l10VltlJ!, 8. li' .  Lech. ner... . . . . . . . . . . . .  . . . . . . . .  . .  . . . . . . .  645,687 Motor. :See ROLary mOLur. Necktie holder, 'V. L, l3art h .  . .  . . .  645,;)41 

a�e
ts��;�P����l��S �·��· .. ���:�n��li;�·i)i: ro·t;si.iilg re'f'rac: 645.754 
tory. Lt. A. Srewart.. . . . . . .  . . . . . . . . . . . .  . .  . . . . .  645,761 Oven. bake. K '1'. Wi ldsmit h . . . . . . . . . . . . . .  ti45.584 Packing. J .  J. Moss . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  645.&i8 Paper making, apparatns for separat ing and cleaning pull) for. �'. C, .M ichaelis (reissue) . .. 11,813 Pencil. S. Grim .. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  645.800 Pbonograph records, reprodUCing, rl'. B. Lam-bert . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  " . . . . . . . . . . .  640,920 Picker. See Cotton picker. Piling. Bonnell & Smit h . . .  645,885 Pin. See Safety pin. Pipe union. S. H.i�bardson. . .  . .  . . . .  . ,  . . .  645.fi92 Planer att,acbment . F. Dieh l .  . . . . . . . . . . . . . . . . . . . . . . .  645,55� Planing machine, 'rhomlls & Spencer . . . . . .  , . . . . . .  645.57i Planter, corn, \V. S. Grabam . . . . . . . . . . . . . . . . . . . . . . .  645.683 Plow. Keller & Keil . . . . . . . . . . . . . . . . . . . . . . .  , . . . . . . . .  64.5,5m Plow land wheel attachment, sulky. G. A. Litzen. berger.. .  . . .. . . .  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  H45.819 Plow scraper aLtachment. gang, N. Eckstein . . . . . .  645,796 Pocket knife. M. L. Heath . . . . . . . . . . . . . . . . . . . . . . .  , . .  64.).563 Pocket. safety. 1.. Almuly . . . . . . . . . . . . . . . . . . . . . . . . . . .  640.832 Poke. animal. \Y. B. l-Jarl.. . . .  . . . . . . . . . . . . . . . . . .  645.664 Power. See Horse power. Press feeding device. VI. 1\1. Holmes . . . . . . . . . . . . . .  645.721 Press t"eeding device, Holmes & Butler . . . . . . . . . . . .  645,720 Press feeding device. G. A. l.owry . .  645.724, 645.727. 645,730 Press feeding device. Lowry & Hlitler . . . . . . . . . . . . .  645,726 Press fp.eding device. Lowry & Holmes . . . . . . . . . .  , .  645,731 Press fur cotton. wool. bail', etc., G. A. JJowry . . . .  645.72:) Press for cotton, wool, hair. etc .. G. A. Lowry . . . .  64;;,72;) Press bead plate. Lowry &. Mattox" . , . . . . . . . . . .. 64j.7a3 Press hopper. J. A. Bul ler . . . . . . . . . . . . . . .  . ,  . . . . . .  , .  .• 645,712 Presses. combined hopper and feeder for, Lowry & Holmes . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  645.7W Printing bar. E. V. Heals . . . . . . . . . . . . . . . . . . . . . . . . . . .  645,6&8 Propeller, boat, H. D. Guffey . . . . . . . . . . . . . . . . . . . . . . . .  tl45.807 Propeller, screw, A. B. Kokernot . . . . . . .  ' . '  . . . . . . . . .  645.85t) Propeller. screw. VI. H�. Pugsley . . .  , .  . . . . . . . . . . . . . . .  64.1.605 Pulley, well. J. it·oster . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 645,7Y8 Pumping- apparatus and compressor, L. M. G. Delaunay-Belleville . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 64.1,792 Punch. belt. If. L. Harlllon . . . . . . . . . . . . . . . .  1)45,m Radiator. O. E. \Vait . . . . . . . . . . . . .  . ,  . . . . . . . . . . . . . . . .. 64�.till Radiator support, �-.,. H. Patrick . . . . . . . . . . . . . . . . . .  645.S28 Rail joint. C. It. Brent . . . . . . . . . .  . .  . . . . . . . . . . . . . .  645,15li1 Rallway. electric. �. C. Mor�an . . . . . . . . . . . . . . G45.t.i46, ti45,fi48 Railway rail joint. �. �L HoPIJing . . . . . . . . . . . . . . . . . . . 645.852 ltailway signal. C. A. Stimpson . .  . . . . . . .  . . .  " 645,839 Railway signal. automatic, P. L. Seib . . 645.758 

��:n�:��� ���:t�t�e:.t����;lil�·r:·I�I�c1:)��.s�: ii: \Va'lsh mgJ� ltailway tbird or tracLion rail. electric, Eo C. :.Mor-"an . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  645.647 RailwllY tbird rail, electric. ,.y. A. P. Wil lard, .Tr . .  645,654 ltailway tie plate, }I�. M.. Smit h . . . . . . . . . . . . . . . . . . . . . .  645,759 Railways. combined sleeper and conduit for elec-
Ral;���' C�O��l�:'t�.I��: \vilde� ·. ·. · .: ·. ·, ·, : ·. ·. ·. ·.·.·. · ·. ·. ·. ·. : ·. ·. '.: tg:�� 
ltazor guard, rl'. F. Curley . . . . . . . . . . . . . . . . . . . . . . . . . .. 645.7�l Reamer and drill. combined, N. B. Spellcer . . . . . . .  64;').760 Receptacle or can, J. rr. Mills . . . . . . . . . . . . . . . . . . . . . . . . 645,626 Refrigerating and ventiiaLing car, combined, J. Player . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  645,8W Re!lister. See 'l'elepbone call register. Reversible seat. ,.y. L. Scilellenbach . . . . . . . . . . . . . ... 645.609 L{otary motor. J. B. Salllple . . . . . . . . . . . .  , . . . . . . . . . . . .. 645.650 Saddle, Mallory & Stoner . . . . . . . . . . . . . . . . . . . . . . . . . . . .  645.86.::' Sq.ddle or seat, Platz & Sperling . . . . . . . . . . . . . . . . . . . . . 64;),604 Saddleuee. G. Loelofl'. . . . . . . . . . . . . . . . . . . . . . .  ,. . . . . . . .  645.8ti3 

������ g��: y� .AH.�l;��!lotr::::: ::: : :  :::: . . . . • .  ::::::::: ��:� Sash cord fastener. M. \,y. Neuens. . . . .  . . .  . tH5,7B'( Sewing macbine, C. E. SHlldstrom . . . . . . . . .  . .  . . .  fi45,fi07 ScaO·uld. A. N. Helstrom . . . .  . .  . . . . . . . . . . . . .  645,tiH6 Screw. Bowman & Henry . . . . . . . . . . . . . . . . . . . . . . . . . . . . 645 558 Seal for bOllles. jars, etc,. luck. ",p. 'l'. I{o�inski .  . . 645,857 Seat.. See Heversible seat. Seeding machine. A. C. Lindgren. . .  . . .  fl45,S17 Sewer purifying apparatu.5, J. l£. I ,ewls . . . . . . . . . . . .  645,751 �ewing Hnd plaiting machille. O. M. Cbanlberlain. t"i4:).911 Sewing machine . . J .  'Y. gshell1Hln. Jr . . . . . . . . . . . . G4t>.797 
�CWIIH! mHchllle. bUlLonhole. A .  H. Armen . . . . . . . .  045,742 Rewill� machllle, clwin stitch. A. lt01l1 ke . . . . . . . .  , .  645,833 SewlIlg m:tchine feediot! mechuni!?ol1l. P. Dlehl. . . .  645.555 Sewinlo! macbine hemmer. l':. U. Allen . . . . . . . . . . . . . . fl45.5a8 �ewing machine, overseuming, H. A. Klemm . . . . .  645,815 
Sewing macbines. guidil�g' and pile controlling device for carpel" I£. B. Allen. . . . . . . . . . . . . . . . . .  645,539 Shippin� case. J. B. PreaLer . .  . .  . . . . . .  64�,�55 :O:igll. illuminated, G. J. �'ergllson . . . . . . . . . . . . . . . . . .  &la,641 SiglHll. See )1ille signul. Railway Signal. �n(lw melting machine. GeL ler & Power . . . . . . . . . . 645,916 Spectacle case and pencil bolder. combined, H�. �I . .  J obnson . . . . . . . . . . . . . . . . . . . . . . . " . .  . .  . . . . .  645.814 Spectacle Hnd eyeglnss mounting. i\1. C. rl'homas .. 6(:),87U Spilllllllg apparnt 1I�. U. O. Oraper . . . . . . . . . . . . . . . . . 1)45.91� Spinning mule. ��lf acting. J. Pickford. . .  645.928 StHcker. straw, F. Feldmann. . . . . .  . . . . . .  . .  . .  ti45,559 Stamp, dat.in/!, Brotberton & J ... ee . .  , . . .  . .  p;4�,88! SteHm engllle. r.. S. Dean . . . . . . . . . . . . . . . . . . . .  ti4t>,sru Sterilized perishable substances, recept ucle for. I .  I .. H.obert� . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . R45.8fifl Still. mineral oil, 1". Berg . . . . . .  . . . . .  . . .  645.743 �to(·kinJ.! snppnrtpr, J. A. H udson. . .. H45,748 Stora�e ball ery. P. Kennedy. . .  . . . . . . . . .  645.7::0 Stovepipe t himble, B. r·. Logan . . . . . . . . . . . . . . . . . . . n 64b.710 �toves., range. etc., fire box for. \Val'ren & NordelJ 645,71iil Strap coverinl! mnchille. L. A. Gale . . . . . . . . . . . . . . . . . 045,042 Switf'h. Electrically operaLed switch. Hail way switch. SW11.(' 11 control l ing device, electric. H:. \V. Ham-mer . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 645,809 'l'ag" Ilnlking and striuging machine. W. S. Mc- . . . _ I\. inlley . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  h4 '.bfi ( ,]'elephone appliance. C. 1£. Scribner . . . . . . . . . . . . . . . . 1;4:).570 rJ'elel)hone CHI! register. W, Gray . . . . . . . . . . . . . . . . . . .. fW5,917 Telephone excIlHnJ?� apparatus. C. E. Scribner . . .. 645.571 ']�elepholle Lrunk lines. autOmatic calling appli-ance for, C. E. Scribner . . . . . . . . . . . . . . . . . . . . . . . , .  li45.572 Telescope, coin operated, O. Weise. . . . . . . . . .  645.771 

(Continued 0'11 paue $07) 

-,,�� ���I�I� DERF'ORATED tJlETALSroRMINING SCREENS, �f!f �� r e OALAND ORE SEPARATORS, REVOLVINGAND'SHAKING SCRUNS. �t.� i:.::::� JIGS & STAMP BAmRIES:,��" L�, MILLING &MINING MACHINERY t,�ft\l\h. � ���HARRINGTON & KING PERFORATING @J:HiCAGO. 
PATT E R N  M A K E R'S . KN I F E .  

J U S T  T H E  S I Z E  FOR M AC H I N I S T ,  C A R P E N T E R ,  P R U N I N C ,  
A N D  FOR A L L  C U TTI N C .  

Twn·Blade, Round Hand]e, Silver Steel, File 'rested, B� ilicnes long. Carefully Honed. Stal' or Ebony HanOle. Doub]e Capped-preventing- wear in pocket. .H'ul1y gnar· anteed and shown as represented or money refunded. Mailed for 75 cents. II1i'"' lU"stmted KniJe List Fre •. 
F RASSE CO.,  38 Cortlandt Street, New York. 

Thill b.at8 Wind, Steam, o r  HorEe Power. We offer tbe '" t:"1!!"T � 1C 2� actual hCtrie power 
G AS E N G I N E  

lor "' I  ,-,(), It:B8 10 per cem dl8count for c:18h. Built interchangeable plan. Built or besl material. 
.\Jade in lot8 of lUll therefore we om make the priCII. 
Boxed tor 8hipment . weight �(lil Jbs. t\lade lor GWI 
or Gaaolme. Also Horizontal Engines. <I 10 3u h .  p. 

WEBSTER lliFG. CO .. 
10'4 West l �th St .. Chicago. 

�����;nB:�����8:3���j �trG�h�f:d Yc�� t�?; So. Peter and La.rayette Su . •  New Orleans, La. 
•••••••••••••••••••••••••••• 
: . CROSS TEST : · "" . . : Leveling is indi- L E V E L. : 
• cated every way witbout moving the . 
• tool. Weigbs 3 ounces. Size 2 in, x 3 1n . • • x � iWPJ�t';,�o�! '

o��l,:ne Tools free. � • T H E L. S S TA R FJ. ETT CO . •  • Box 13, ATHOL. MASS •• U. 8. A • • �� ...•....................•. 
T A K E  AN O LD S  Gas o r  Gasoline Ellfline, put it 
��l l17��;Vc������niJ itdoes 
N a t  i s f Y you that there is no tetter en· gine on the market, send it back without expense to you. Our electric & tube igni� ters are unsurpassed Our 8elf contained e n g i n e s  are most convenient. Pree iLLus. catat. orks, BoX" 418 
lJetroit, .M (cll. (Office & Factory); and Lnnslr,,,, i\lIch. (Factory). 

A i�'�eh:���b���:� ��I���::�p?��fle; r��a��a�:�! 
�;c�ps,.J��ce!�i�'II?,�lld:���;j��8St;��:IS�IIDlJ)�t 
Imitations. C8tlllog-lI� No. 2 Fre�. 
HERCULES FLOAT \VOItKS, Springfield, l\·lass. 

The " Wolverine " Three 
Cylinder Gasoline Ma­
rine Engine.  
The only re\'ersing a n d  self­
starting gflSoline engilll: on the lnarket. Lightest engine 
for the power huilt. Practi· cally no vi bration. A bSOlute· 
ly safe. Single, double and 
triple marine and st:uionary 
motors from � to au H. P. WOLVERI]';E MOTOR WORKS. Grand Rapids, Mich. 

WE EXCEL AND UNDERSELL ALL 
Electric l!arriage Lights. S4.3� 
"��e{

t
��I�h��,�}"I��IlI PlctC. �:�g 

I�t�e';.(�
i
'fl.�by:'l:i:i,�,�·. J:8g Electric Railways, 2.9� Elecu'ic Necktie I,ights. .7� 

11liniature Electl'ic L1UIII.S, .30 
Aoents Wanted. Semd for New Catalooue, j"st out. 

OHIO ELECTRIC \VORI{S, Cleveland. Ohio 
Headquarters for ElectriC Novelties, l:)upplies. Books. 

We Defy the Wor l d  
to produce as good a \'0 ;,eeL as the AI'lington & Oakwood. Strictly high·grade. quality, material and COllstructioll. unsurpassed. A marvel of beauty and �tJ'engtb. tIlOr· 

IF---!fiJ O��!�� te�����;J �u������;a�t 
lowest wholesale pl·ices MOlley refunded if nlJt 
A S  represent.ed. 

IE���:j. No mOtley ill advancf'. 
S3,; "Arlington" S16.50 S40 "Arlington" S18 . .I0 S50 "Oakwood" S21.50 We belong to no trl1�t or C"omhine-employ no aJ:!ents. 

You pay but one small profit-and our enormous cash 
sales enahle us to give the best vallie ever offered. JIlus_ 
tmted Catalogue Free. CASH BUYER�' UNION,  
1 6 2  W. VRn Buren St., B-1 3 1 .  CIlIcago, Ills. 

,," Behind the Elgin Watch 
Stands the Elgin Factory 
with its guarantee. Every movement is 

tested, ti med and proven before leaving 
the facfory. The 

Ful l  Ruby Jeweled Elgin 
i s  t h e  world's standard ef time· measuring 

mechanism. 
Free booklet-"The Ways of a Watch" on request. 

ELGIN NATIONAL W ATCH CO., Elgin, III. 

Costs about 12 cents a year to 
maintain The lliatchless 

Electric C igar Lighter 
Inva]uable fo), hotels. private dwellings. factories. etc., etc. If not on sale by your dealer write us for catalogue und prICe list. 

STANLEY & PATTERSON, 

$5 PRESS Circular or Small New"paper Preas 
S18. T y  p e s e t t i ng  easy. �loney maker or saver. Send stamg for catalogue, presses, type, paper, etc. THE PRE�S CO .. llIeriden. Conn. 

CROOKES TUBES AND ROENTGENS' 
Pbotograpby.-'l'be new pboLograpby as performed by the use of Crookes tubes as a source of excitation. A]] "bout C" ,)okes tube,. SCIENTIFIC AMF.RICAN SUPPLE­MEN� NoL l S l ,  1 89, �3�, �4a. �44. ' 9�. '93. 
905. !1II1S. 1 0;30. 1 (1.34 .  1 (I�5. 1 056, 1 (15 7 .  also SCIENTJl;�IC AMElUCAN, Nos • .,., 8. 1 .. and 14-, Vol. 74. These profusely i l lustrated SUPPLEMENTS contain a most exbaustive series of articles on CrooKes tubes and tbe experiments performed with tneill. Amon� ttl em will be found Prof. Cl'ookes' early l ectures, detaiitng very fuily the expf::riments whictl so excited the world, and which are now again exciting attention in connec· tion with Roentgen's photography. Price 10 cents each. To be had at tbis Office and from all newsdealer •. 

A COMPLETE 

Library 
By PRO ... T. O'CONOH SLOANE. 

An inexpensive library of the best hOOks ou Electrjcity. Put np in a n e a t  f o l d i n g  box, as shown in cut. Wor the student. the amateur, the workshop. the e]p.ctrical e n g i n e e r ,  SCllOOls and co] leges. Comprising five books. as foHows : 
Aritbmetic of Eiectricity 138 pal'es, . . .  $1.00 
Electric Toy Making, 140 page., . . • . . $1.00 
How to Become a Sue--

�:�"!s�1 .E�ec.tr�ci�nj;l� 
Standard Electrical Dic· tionary, 68'2 pages. $3.00 Five vol""mel', 1.300 j)age8. Electricity SimPIiDed ... 158 and ove,· 450 tl!tl8tratwn�. pages, . . . . .  �1.00 

A valuable and .ndisptnsable addition to every libm'"1I. 
Our Great SI)ecial Oller.-We will send prepaid the above five volumes, �andsomely bound in blue cloth, 

:��tg��e[nl���er:i�st���oi::,C!�S:�ei8��:r�iOi��%I��� 
Price of $�.OO for the complete Bet. 'l'be regular price of the five volumes is $7.00. 

M U N N &. CO. , P u b l i s h ers, 
361 B R OA D W A Y , N E W Y O R K .  

1£.ach one of  the above three ot hg-ures name of a great cHy in the .United S�ates. 
brand new puzzle and can be solved with a little study, as follows ; There are. twenty·slx letters In the and we have used figures in spelling the cit ies inste .. d o f  letters. Letter A IS number I, B numher :tJ C number 
3. etc., Ihrol1�hout Ihe enllre "Iph"hel. IF YOU CAN SPELL OUT THESE THREE CITIES 
YOU l\IAY SHARE IN THE DISTRIBUTION OF 81,000 WHICH WE. ARE GIV-
ING AWAY for doing a little work for us. This you can do in less than one hour �f yO.UT time. ThJS a�d 
other most liberal offers are made to inlroduce one of the ven· nest New York magaZInes Into every home In 
Ihe Uniled Slales and Canada. 'VE DO NOT WANT ONE CENT OF YOUR MONEY. When 
you have made out the names of these three cities. wri[e them plainly on a postal .card an� send It to us, and you 
will hear from liS promntly RY RETURN l\tAIL. It m::lv t<'lke an entire evenmg to solve the three names, bUI STICK TO IT AND TRY TO GET YOUR SHARE OF THE 81,000. A copy of this high-class ONE DOLLAR MAGAZINE WIL.L BE SENT FREE 10 "'eryone answering- this .. dvt'rfisement. Do not delav. Send your answer In Immediately. Address ROBINSON 
PUBLISHING CO •• 24 North WilUam Stree't. New York City . ... 
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[) j Ii i .) I. i 11 r.:;��.�!,� � �,�,,� :,�:�t�� 
to t:\'CfyIJllt:. EI�drlnj.J or �Icl,;h;lnic(d Enl[iut:criul;l' ; i'llco.:hallical Draw. 
WK. iJu id:uH.:e of c:q_h:ricuccd, al,lt: iust.rucLOrs. 'I alit'!! spare tillle only. 
�rhos. A. Edison I!nol others t'lldorse In�ti'ule. Cat:doKIlt' fret:. ELEC· 
T H ICAL ENG I N E EJ{ I N ::iTITUTE, 1)''''l't. A, I;.W Libert," St., N-ewYork. 

I LLU STRAT I N G  
TA U G H T  B Y  M A I L. 

p:S�clBf�S��g��;�YP��lf'ai�l:l�
b
T"g:;;�e� 

to all . Personal instructiOll and criticism 
same as in our resident school. Pre­
pares quickly for proHtab le work. Mod­
erate rates. Write for particulars. 

NATIONAL SCHOOL OF I LLUSTRATING, 38 Penn.  St . ,  I ndianapol is, I nd. 
THE E

-
LECTRIC HEATER, --':"'A VALU-

able paper, with working drawinge at' various forms of 
lhe ele�tl'ical beaters, including elect.ric soldering i rOfl, 
elt.ctrtc pad for the sick. etc. 6 il lustration::!. SC[EN­
TH'IC Al\IERICAN SUPPLf:M I<:NT 1 1 1 � . Price to cents. 
For sale by Munn & Co. ano al l  newsdealers. 

From the .Philippines Mr. 

Frederick Palmer, a famous 

traveler and correspondent, 

sends letters and pictures to 

COLLIER'S WEEKLY. 

For sale en all news-stands . 10 cent.s per copy. 
Sample copy free. Address COLLIF.R'o WEgK­
LY, 5<1 West 13th St., New York City. 

ACETYLENE GAS AND CARBIDE O F  
Calch�m.-All about tbe new illuminaut. its qual ities, 
chemIstry, pressure of liquefaction, its probable future. 
experiments perf 01 med with it. A most valuable serie� of articles. JHving in com lJ lete form tbe particulars o t  
this l:)llbject. Details of furn:wes for making tbp carbide, 
�as generators. gasometers, burners. etc. Contained in 
::;C[ I!:NTU� I C A M ER[CAN S U P PLEMF.NT, Nos. H!.�. 
1 0 114,  .1 UU" 1 0 1 '-1 , I U I 4 . I U 1 5 , l U l ti. 1 112:l. 
1 11 :1') , 1 0:1:-0, I " ' ' ' .  1 11(;4. l U ' I ,  l U ':l, 1 U8�. 
l U:-03, 1 1l8 l. 1 08 � .  l Ui"ti. 1 1 11 4 .  I h!4. 1. 1 :!·l. 
1 1 4" and 1 I ;' 0 .  Price 10 cents eacb, by mail. from 
this office. and all newsdealers. 

Astronom ical 
A X D  

Engineering 
Instruments 

MANUF'A CTURJ<:;D BY w. &. D. 11lOGEY, 
Bayonne City. N. J .  

Of" Send JOT Catalogue. 

::--Smith Premier 
Tabulating 

'
and Billilig Machine. 

An Ever Ready, • • •  

Effective 

Time and Labor Saving Device 
••• for Premier Users. � 

l Simplifies Bill Making and writing � 
figures of different denominations in � ­
·:columns. 

" f 
It in no way interferes with the � " � typewriter for usual lines of work. �J 

ASK FOR DESCRIPTIVE � TABULATOR CATALOGUE E'�, TIle Smith Premier Typewriter Co. ,;. SY�ACUSE. N. Y •• u. S. A. 

Tent. Umbrella. D. Downs . . . . . . . . . . . . . . . . . . . . . . . . . . 645.704 
'l'bill coupl ing. ,.y. f<'. Schubert . .  . . .  645,872 
'rile. F. f<'ul'lless. . . . . . . . . . . . . . .  . . .  ti45.800 
'rile. building, J .  13. �eager. . " li45,67:i 
'l'ire, vehicle. C. '1'. AclanJ8 . . . . . . . . . . . . . . . . . . . . . . . . . tH;},844 
'robacco leaf sortl11g apparatus, B. O. Dahl . . . . . . .

.
.

. 
!�
. 
�. '.:,_Ig3.n· Toe. box, G. L. Preble . . .  ...... .... ,� 

'1'001 baadle. K 1\11lI
l
es. .  . . .  li4iJ.565 

'l'oy, '1'. Holmes. . . . . . . . . . . . . . . . . . . . . . . . . . . . .  . .. q,�.:l!� 
'roy. C. VV. 'ray lor. . . . . . . . . . . . . . . . _ . .  _ . .  . . t�4? �u 
Traction engine. C. L. & H .. ·A . Scbultz . . . . . . . . .  ij.Jl>,03O 
'!'ra.p. See Animal trap. Fly trap. 
'I'read , step, A. Biscbott'. _ . . . . . . . . . . . . . . . . . 
'rl'ee or shrub protector. J. A. Conrad . . . 
Tree protector, H. H. l.3e iknap . . . . . . . . . . . . . 
rrruck for locomotives. swing, K. Rusbton. 
'J'I'USS, hernial . P. Mudden. 
TUb. See Hat b tub. 

. . . . .  (;45.744 
· H45.89U 
· t.i45.H59 
· (>l5.8:l4 

. .  &15.001 
'rurning macbllle. wood. H. Mayers . .  . . . . . . . . . .  u45,GOl 
'l'ype. apparatus for ju�t ifyillg set. Gi lbert· 

t:5trin�er & \V icks . . . . . ..  G45.801 
Valve. J. C. Fox . . . . . . .  . . . . . . . . . . . . . . . . . . . . . . . . . . . . H4:i560 
Valve. air. S. P. Watt . . . . . . . . .  645.5S3 
Valve. !)Iow 00'. C. H. 'ropp . . . . . . . . . . . . . . . . . . . .  . . . .  &lo.GOO 
Valve for sinks or stationary wus))stands, II. C. 

G. KH�scbau . . . . . . . . . . . . . . . . . . . . . . .  . . . . G45.74H 
Valve motion. engine. E. E. Clark . . .  . . . . .  645.78!J 
Valve. pressure reli.ef. ·W . .M. Holmes. . . . .  645.722 
Vaporizer. O. A .  Jollnstoll . . . . . . . . . . . . . . . . . . . . . . . . . .  645.()44 
Vehicle brake, P. D. RIHckden . . . . . . . . . . . . . . . . . . . . . .  U45.02ti 
Vebicle brake. L. ]J. Fletcber . . . . . . . . . . . . . . . . . . . . . . .. ti45.t,28 
Vehicle brake. motor. E. A. Sperry . . . . . . . . . . . . . . . . . ti45.HO:� 
Vehicle cover, F. H. Wolfgang . . . . . . . . . . . . . . . . . . . . . .  1)45,.73 
Vehicle leveling nttachment, J. Nash . . . . . . . . . . . . .  H45.8�5 
Vebicle seat. J. Burns . . . .  . . . . . . . . . . . . . . . . . . . . . . .  645 888 
Vehicle seat, D. W. Sm ith . . . . . . . . . . . . . . . . . . . . . . . . . . .  645.837 
Vebicle �prillg wheel. J. L. Ancelle . . . . . . . 645,Gro to (;45.701 
Velocipede. '1'. �olsoll . . . .  � . . . . . . . . .  . . ti45.57H 
Veneer machine. W. H. \Yi lliums . . . . . . . . . . . . . . . . . . . ti45.&:H 
\Vagon bodies. etc., apparatus for lifting, W. F. 

StOll t, • . . . . . . . . . . • • • . . . . . . . . . . • • • . • • • • • • .  • •  . . HM).fi32 
'YaJ:!"OIl, ·weIgbing. L. D. Norris . . . . . . . . . . . . . . . .. ti�5.51i8 
'Yaistband. apparel . L. Zazeela . . . . . . . . . . . . . . . . . . . . .  04<>,775 
\Vaist bolder and sk irt supporter, combined, (3. 

L. Blackman . . . . . . . . . . .  . . . . .  . .  . . . . .  . fi45.S47 
Washboard, It. E. Leve. . . . . . . . .  . . . . .  . .  !.i45.f>!i4 
Washing machine. C. 'V. rrhompson. . . .  t.i40.F41 
Watch r�gulator. E. Av ila . . . . . . . . . . . . . . . . . . . . . . . . . . . tHO.I;')7 
'Vater distributing system. A. D. Strong . . . . . . f)4:').S7H 
Watering fou lltain . poultry. A. H. Chapman . . . . I;4.·).f)S0 

����t
n
���tl�n·�:l

e,v�·e�·i. i}l����cje' s'pI: ilig' wileei: tA5.G25 
Wbist apparatus, duplicate. \V. K ·Watkir.s. . . .  fl45.697 
Window bracket. G i lJsOIl & Sl.raughn..  . . .  045,745 
Wire ioHretcher . .  J. H. Vel1ows . . . . . . . . . . . . .  " ' . "  . .  fi4�.6W 
'Vood carvil lgs . m:lking pressed. P. Wedekind . . . .  645.7-:-0 
Wood preserving- apparatus. C. J. Doyle. . . . . . 645.793 
'Wort trom malr, flour, producing, C. t:;cbmitz . . . . . .  ji45.B3;) 
\Yrencb. H. B. Hartford . . . . . . . . . . . . . . . . . . . . . . . . . .  640,665 

D ESIGNS. 

Battery plate. stOI·age. J .  B. Conrad . . .  :12.:{(j(j 
Bicycle frame. C. O. I.e. "·lattherll . . 32 ...  )70 
Box blan \ •. Ii":. K Pinkert.on . . . . . . . . . . .  . . . .  . .  :12.�{j:-) 
g;�1g�y

u
.
I
��?il;�J�� .h(!�l� !��a\�e\��lr��.£���: : :  . . . . . .

. : ��:�� 
Chimney cnp member, J .  Coopel . . . ;�2.X62 
Clasp. B. Conlan . . . . . . . . .  32.358 
Clasp. A. Il. Herald . . . . .  . . . . . . . . . . . . . .  . 3" 35. 
Cuspidor�. etc . . Cl.lsinz for. J. Kesselring. . . . . 'l:J?2:'�!3

2 
Finger ring, C. J<'. & "'. I�'. Haeberle . . . . ... , .,.") 
Fork socket. J. Powers. .:? 3H4 
Game board. A. Baylis . . . . . . . . . . . . . . . .  ::  

�
{2: 3E 

Garment, !'u pporl er, G. \V. Hush.  . .  .'r.2.3.x, 
Hook. bar: :ess snap. C. H. Bal l . . . . . . . . . . . • . . • . . . . . . . it? 35!l 
Mal l bng'". \V. T. McK inster . . . . .  . . .. 32.3.6 
Necktie bolder. J. R. riraves . . .  . . .  32,356 
N u t  lock wa�her, C. �...;. P ierce . . .  :12.a60 
Ha\;:e bead , lawn. J. P. Radley . . .. a2.3O:� 
Scale fril tne. J. \-V. Culmer .  . . . . :i2.3il :,hovel �tampinc: die . .... Forsyth . . . . . . . . . . . .  :-:2.31;5 
Um!)rella or cat te llol(ler. �'. A. Smith . . . . . . . . . . . .  :J2.373 · 
V;IPO!' burner frame. illcHlIclescent. C. V. Hest . . . .  ;{2.:�61 
Vehicle body. '·V. E. Scbneidel· . . . . . . . . . . . . . . . . . . . . . 32.&>8 
Vehicles. n llders lun� battery frame for, H. S. 

Baldwin . . . . . .  . .  . . . .  . . . . .  . . . .  :�2.:11)7 \Vork stand, J. B. Wal ker . . . . . . . . .  . . .  . . . . . . . . . . .  . . . . 32,;{74 

T R A D E  MARKS. 
Anesthetic. liquid local. J. A. Johnson . . . . . . . . . . . . . .  34.343 
Anti purulent, Battle & Company. Chemists' Cor· 

POl'ut iOIl . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. 34,340 
Beer. porter. and ale. Waukesba Imperial Spring 

Brewing- ConJpany . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  34,337 
Cbemica\ and pharmaceutical preparnt ions, cer-

ta1l1 named. A. KOllig . . . .  . . . . . . . . . . .  . .. :W.:146 
Coffee. green. K U l1bardt & Company . . . . . . . .  :�Umfi 
Cord and twines. certain namecl. A. }1'. Reid . . . . . . . .  ;{C�28 
Cord and tilread. certal1l named, A. F. Heid . . . . . . . . :�4.:12!l 
COttl.II1 fabrics. Seimssen & Company . . . . . . . . . . . .  " :t4 .;�-«) 
Cure for car or sea sickness. Brooke Medical COIll-

patty . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  3U4 1 
Grocenes, certain namecl, Erie Preserving Com-

pany . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  ��4.;{;{4 
Ink. printinJ!, S. Ulilnan Company . . . . . . . . . . . . . . . . . . . 34.347 
Jewelry, certain named articles of. B. A. Ballou & 

Company . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  . . . . 3�.:)27 
Liniment. Gladiator Chemical Company . . . . . . . . . . . 3·1.;)44 
Med iCine, certain named, Herb MediCine Com-

Dally . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 34.345 
Medicine for tbe cure of certain named dIseases. 

A. N. C!)eney . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  :14.342 
Motors. mOtor CHrs. cdrriag-es, cycles, und purts of 

same. G. Daimler. . . . .  . . . . . . . . . . . . . . . . .  . . . .  . . . .  34.:15I 
Paints in liquicl and paste fotm , mixed, Vane-

Calvert Paint Company . . . . . . . . . . . . . . . . . . . . . . . . .  R-l,;{48 
Procluce. certain named. Ii:. P. Loom is & Company 34,3;):1 
Scalp and hah', IJrep:tratlons for the treatment of 

the. Kilmer Company . . . . . . .  . . .  34,:t3B 
Shoes. Stubbs &0 Wilson . . . . . . . . . . . . . . . . . . . . . . . . ;14.331 
Soldering thuds for metals. II. J. Hilliard . . . . . .  34.3·H) 
Starch. J. It. Marquette . . . . . . . . . . . . . . . . . . . . . . . . . . . 34,a;{2 
Stone, certa111 named. Clevelancl Stone Company . .  34,:)53 
Syrup, throat and lung, Colonial Medica l Com· 

pan y . . . . . . . .  . . . . . . . . .  . . . . . .  . . .  . . . . . . . . . 34.;t�!l 
Syrups and molasses. rrowle 8yrup Company . . . . . .  a4.a.x> 
'(' 1I·es. pneumatic. Morgan & Wrigbt . . . . . . . . . . . . 34.3.10 
Vehicles, automoticall y  propelled. W. K Schneider ;)4,352 

LABELS . 

. . American Aooll inaris Natl1ral Mineral Water," 
for mineral water, H.. i\1. Diilol1 . . . . . . . . . . . . . . . . . .. 7,426 

.. A u tomatic Finger Cushion Pad," for rupture 
trU8!'es, C. D. �peagh . .  . . . . . . .  . . . . . . . . . . . . . . .  7,419 

. . Cel'veza Extra," for beer, Consumers Brewing 
Company . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. ,424. 7.425 

.. Coke Hazel Bay," for a toilet preparation, C. E. 
Matthews . . . .  . . . . . . . . . . . . . . . . . .  . . . . . . .  . . . . . . .  7.411 

. . Cutinol ." for a. lotion, J. N. MHckenzie . . . . . . . . . . . . 7.418 
• .  Oipbtherene.)' for a medicilJe, Boussingaul t  

M edicine Company . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. 7.413 
. . Dixie," for Cigar!'. J. H. 1<'. 'Vellzil .  . . . . . . . . . . . . . . . 7,420 
H l£i llsied ler-Halsam Drops." for a medicine. SwiSS 

MediCine lmportin.l! Company . . . . . . . . . . . . . . . . . . . . 7,415 

YOU MAKE BIG MONEY I FO R SA LE-at Low Price-the following- list CAN of Macbinery-usp.d but. short time. 
3 Baker Bros. Geared Drill Presses (jOined'. 2 3-Spind le 

Enterta i n i n g  t h e  P u b l i c .  P:\�1�?h'�le��:I
�
��:'

b ;p��d'i��
r
t�����·'1us·���s�;�¥��: 

$30 to $3'00 and more e�vl�e;� ret J�athes, 2 3-16 in. bole through spindle. 1 12-ill. !-iwing-
enec. No other busi- ��.��� �G':,��\��

l
Kla���l�� If:

tb
l
e
;'pr�c����li�rg:

l
�r:Ch�l�� ness pays sucl1 large - Garvin Machine Co. 1 ]O-tn. Swing Diamond M9.chine returnS . for the little Co. Speed Lathe. 1 14�ill. Swing Diamond Machine ·Co. effort required. We Speed Lathe. 2 Pratt & Wh itney Wheel ]'I'ueing Tables. f u r n i s h  2 Wheel Lacing-Tables. 2 'Vheef 'Trueing Stands. 1 Rim outfits. The work is easy . Drilling :\lachine. 1 Pratt & 'Vbitney Frame Drill ing class and any man can operate .Mach ine. 1 Fox Macbine Co. 'rube Cutter. 1 �'ox l\la-

�J'r 
f�)I��;r��fa�su��lds�6�i��nO

s
f letters cllille Co. Rim 'Vasber Press. 2 Diamond Marhine Co. 

from those who are mu.king BIG MONEY 
Belt Strapping Macbines. 2 No. 3 Diamond Machine Co. 

on 0111' phn. Jo:XTfo�RTAIXi'IENT SUPPLY I Buffin!:! Machine. 2 No. 2 Diamond Machine Co. Buffing 
CO., Del.t. J J. 5G Fifth A"e. fIllCAGO. I I.I.. !'.iacbines. 1 NO . 5 H:mery Wheel Grinder (double t . 1 

�Iclliion this IHll.er wlu'n ." 011 ".rite. I No . 3 Emery Wbee] Grinder. 3 Gas Brazing Stands-
________ �----------_ complete. 1 'rube Brazing Furnace. 

Wh M k R bb S ";) DUEBER WATCH CASE MFG .  CO .. CANTON, OHIO.  No/ a e u er tamps . il l CE �IACHINES, C01'liss El1gine
�

Bl'ewers' 
Our " :-lew York "  Rubber Stamp Vulcanizers received �l'l.��B<?J�I�J9

s
�I��I'o�·�·t,

e
e·�r: M�wa�k������ th e  only medal awarded any Vulcamzer, World)s Fal1'. 

Chicago. Simple proce ... Large, prufits. CilI'Wla1'S !?'ee' l THE
. 
R ANSOIU AUTO�IATIC G A S  IlIA ­Barton Mfg. Co . ,  Dept. A, 3.38 B way, New York, U. S. A. C HINE. Gas made from GaSOline. R A 1'O SOM GAS 

FOR SALE OR ROYALTY. . MACHINE CO., 371 E. Water St., �liIwaukee, Wis. 

ao:�tl��! ���!t ��e:!��5!!�r ����� tfI�· 
�c��e��i�' �����t r��W:dHf��eria��:��eJ6�Ae ;!��� 6atb,·n and Beleeta the fine ftom the . � 112 N. 4th St., Paterson, N. J. 

�����neDf�;t1t�:'r��hi�::�rd�r:�;:: <O) ' . �. ,'. . 

rz�li.a :.��es�,1ie;Or��n�.Ur:.UY. -
; _ _ � _ � � �fl�.Ti::��EE��: MN��E�gt EgriEN�:����i 'foOoRKN:���� TURBI N ES IlT Send fo)' Circu lal' "Ill." 

J A S .  L E F F E L  & C O .  
iSl"'jngfield, Ohio, U. S. A .  

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

TRADE M ARKS 
DESIGNS 

COPYRIGHTS &C. 
qu��J'I�

n
:S��

I
����n� �\���I�il;ltg�� �.��C;!Sl

t
���le�:� 

lIlvention is probably patentable. Communica­
tions �trlctly contldentiai. Handbook on Patents 
sent free. Oldest agency for securing patents. 

Pa.tents tal,en through MUlllJ & Co. receive 
speCiaL not-ice. wit,h'out char�e. III the Sci�ntific Jlm�rican. 
A handsome ly illustrated weekly. J�argest cir­
culatIOn of <lily scientific journal . 'J1erms. $:, a 
year ; four months . $1. Sold by all newsdealers. 

MUNN & CO , 36 1  Broadway, New York 
Branch Office. ti25 F St . . Washington, D. C. 

MODELS & E X P E R I M E N TA L  W O R K .  
Inventions developed. Special Machinery. 

E. V. Baillard, 1 06 Liberty St., New York. 

I N V E N T I O N S  P E R F E CT E D.: Accurate Model and Too l Work. Write for Circu lar. PARSELL & WEED, 129· 13 1  West 3 1st Sf., New York. 

. . . . CO R K  S H AY I N C S  • . . •  
O. HEROL D & CO •• 

Lisbon. Portu gal. 

'0 . L . H OLO£.N 
S 1 3 3 6  BE.ACH 51. PHILADELPHIA PA. 

REGEALED- ICE MACH INES 
SEE FIRST PA ( SCIENTIFIC. AMERICAN SEPT. 2 1 8 9 �  

Expet·ienced I>raughtsmeu wanted on mil l machinery 
and macb ine tlJols. Permanent employment assured to 
rapid and accurate draughtsmen, Bethlebem Steel Co., So. Betblehem, Pa. 

ALUIlII N U IlI FACTORY and Store for sale. A 

B��
l
in��gP�:ft £���bJi�h:J

s
�ng

o
�fi!���r�i��!�

n
���i�� 

STATES ALUMINUM Co., 19·21 S. 4tb 'St.,Pbiladelpbia,Pa. 

SIOCk Sizes 14 to 22 foot. 
Safe, Reliable and fully guaranteed. 

Prices $ 1 60 and up. Send for Catalogue, PIERCE ENGINE CO" 1 7  N .  1 7th Street. Racine. Wis. 

FOOS GAS A N D  G A S O LI N E  E N G I N E S  Ho�s�o P���er. 
Adapted for all power purposes. 

Largest exclusive Gas En�!ine Factory in America. F.stablished 1887. 
Ellgllles in stock 

S��[d J��
c
�l���1�:le� 

i8a�lo�.�ie
llVo�1.

cities. 
THE FOOS GAS E NG INE. CO., Malion A, Springfield. Ohio. 

N OV E LTIES  & PATENTED ART I CLES 
Manufactured b y  Contract . Pnnchinc: Dies, SpeCial Ma· 
cbinery. E. Konigslow & Bro . . 181 tlenecaSt . . C leveland,O. 

Exp er imenta l  & Mode l  Work 
Cir. &. advice!,..,. Wm. Irardam & Son .45-bI Rose St .. N. Y. 

� � I 
G R I N  0 I N  G M I LLS h�R 

ar��� :�t��n;t versal EccentriC Mill. Address J . �. & G. F. iSI111 1'­
:SON, 21'; Itoduey Street, B" ooldyn, N. Y.  

FRENCH-AMERICAN ProfeSSional Bookkeeper. Cor· 
��
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exhibiting Paris EXPosition . l�. Correspondence solic­
ited. Address, Leo Hofman, 1070 Jackson Blvd, Chicago. 

FO R STEREOPTIC O N 8  AND  S.l I.D ES FOR SALE.-�t�7�gb��ef�nrv�n���lyt,�I���i�,�e��':i Movmg Picture Machmes and FIlms, Wl"lt.e 'VIII�a]ns, blacksmith shop'  mflchinery set up in runnin� order ; Bl'o'vn & Eal'le, fI20 Chestnut St., Pllliadelphla, Pa. shop can be bought or leased for a term of years if de-
sired. LEONARD D. HAH.RISON, 164 Hallock Ave., New VOLNEY W. MASON & CO. ,  Haven, Colln. 

Fr iction Pu l Ieys, C lutches & El evators ��_�m�;TiI�"mr.iiiii. 
P R O V I D E N C E  R .  I • ----

" ExpanSIOn C l u b  'Vbiskey," for wbiskey. Scblesin· I��������;�i ger & Bender. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  7.422 t 
" F. Z. Stove li";namel." for Stove pol ish , If. Zeller . . 7.42n 
.. Germanin." for cigars. J. H. F'. \Vellzel . . . . . . . . . . . 'i,.t21 

900 BICYCLE FREE distl'ibuting 1000 catalogues for us. One 
wantedin each town. Give references 

send for catalogues. Enclose starn p. I I  Grape Juice." for willes and liquors, G olden Gate 
\V ine Company . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. i.42:1 

. . Maria·Einsiedler Magentropfen,)' for a medicine, 
Swiss i\'ledicine Importing Company . . . . . . . . . . . .. 7.41ti 

" Meadler's }i'amous Cougb Drops." for cough 
drops, J .  VI. Meadler . . . . . . . . . . . . . . . .. . . . . . . . . . .  7,414 

H Oregon Black Leg Cure," for a medical com-
pound. It'. Spike. . . . . . . . . . .  . . . . .  . . . . . . . . . . . . . ... 7,417 

. . Pet.er's Pine 'rar rl'ablets." for a medicine. Peter 
Cbem icHt Company . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 7.412 

.. Sage DnndruO' Cure and Hair Tonic." for a Wilet 
preparlltiOI1, H. luel. Jr. . . . . . . . . .  . . . . . . . . . . . . . . .  7,410 

•• Schweizer's Anti-Dyspeptia Home M.ade Potato 
Bread." for bread, \Y. F. Scbweizer. . . . . . . . . . . . 7.42S 

•. Uaudi Tea,') for tea, Uandi 'l'ea Company . . . . .. 7,427 

PRINTS . 
. . Collins & Co.'s P;ows are tbe Best in the World," 

for plows, Collins Company . . . . . . . . . . . . . . . . . . . . . . . .. 212 

A pri ll l  .. d ("op�r of tbe specification and drawing of 
any patent III tbe torego inJ! list. or any pa.tent in print 
i�sued sillce lSOS. wi l l  be furnisiled from thiS office for 
lO cents. In ordering- please state the name and number 
IJf tbe patent deSired. and rem it to :\lunn &. Co . . 361 
Broadway. New York. Special rates will be given where 
it Ia.rge number of copies are desired at one time. 

C r uH l flian Ilfitf"I)(� may now be obtalllecl by the in­
vent.ors for any of toe JTlventions named m tbe fore­
"wing l ist . prOvided they are simple. at a cost of $40 each . 
If complicated tbe cost will be a little more. For fu l l  
lnstrllctions address Munn & Co., 3b1. Broadway. New 
York. . Otber:foreil!n. plltenta mllY also be obtained. 

-- -- -------

CALCIUM CARBIDE ���Op�l, 
3 5  NASSA U STREET. N'EW Y O R l{.  

(A B C Code.) Cable Address ; BRYAXE, NEW YORK. 

GAS L I GHT 1 5c A MONTH • 
Any Where, 100 Caudle Po",r and $4 6 A DAY SURE Above 
TO expenses anti a steacly job to good al!ents selling our Gasoline Lamp. Needed every where. 

BRILLIANT GAS I,IMP CO., 42 State St., Chicago. 

CYCLE CO. I)epl. 62 %, Chicago �EASE PAYS EXPENSES and $r{5 
per month. Steady position ; self-sel-

ler: no experience neef1ed.Send Zc {or contra.ct. 
P.l!:ASE MFG. CO •• Cincinnati-O . . Dept. 10. ----

S3 D S Sendus youradtlres!o a ay ure andwe willshow you 
how to make '3 ada, 
absolutely sure; w& furnish the work and teach you free; you work i n  

the locality where y o u  live. Send us your address and w e  w·�;  
explain the business fully; remember we guarantee a cleat p: ..... 
fit of $3 for every day's work, absolutely sure, write at ollce. aoY..lL ltl..lNUFACTURINO CO •• Dox I .  _ UE·fnOI'l'. /IF,��' 

TfiEIo�IE� . � GAS ENGINE � 
• 

. . ' Reliable as a Steam Engine. f LUBRICATION-Automatio Oiler sprays 
Piston every stroke. Perfect OoMBU8TTON-Th� same rB.in or shine. MIXING-Of j;tBsohne and air. . 

OoNSTBUOTION-Finest ever produoed. 



208 $ c itutific �lutticau. 
The Putman Boots 

Embody everything that is practical in  Sportsmen's Footwear. 
For nearly a Quarter of a Century Putman Boots have been the 
standard among Western Hunters, Prospectors and Ranchmen 
(who demand the very best) and we have learned through our 
personal contact with them to make a perfect boot. Putman 
Boots are Water Proof. Send for catalogue of over 20 different 
styles of boots. Also Indian Tanned Moose Hide Moccasins. 

TWs Cl1t shows our N o. 678 Three Quarter Boot, (14: inches high) Bellows Tongue. 
?tlade on any style toe desired. Uppers are Special Chrome Tanned Calf Skin, tanned 
with the gra.in of the hide left on (our special tannage) making the leather Water Proof. Large eyelets and wide leather laces, also laced at side to fit the boot tight 

around the top. Furnisbed in Black, Brown or Str-aw Color. Sole, Light, ]\lediulll or Heavy. The Sale is genuine Hand Sewed (making it soft and easy). and madeof best WaterProofed Oak Sole Leather. 
Made �� l.O;�;.������l�·� �.

I��.��.
l��.���.��. ���.���t. �� ��1.� . . . .  $7 .50 

Send for ordel' blank showing how to  measure your foot. 
H .  J .  PUTMAN &. C O .  

MARCH 3 1 ,  1 900. 

JJ:gk]�n�s��fO�rt?�ie��Oi�Cl��!es Saaf��' 
ON 
OF 

2 1  B R I DGE SQUA R E .  M I N N EAPOLIS, M I N N .  THE 1VINGS . . THE 1VIND SA V AGE Hammerless Magazine Rifle 
S I All varieties at lowest prIces. Best Railroad C a � S Sewing }Iacbines, Bicycle., '1'ools. efc. Sav" Money. Lists Free. C n l (,AGO ,;�ALE Co .• Chicago. I I I .  

���,���'�b�aJl��� S M O K E L E S S Ladies' Watches tried it-how plea­sant is the sensa­tion of riding Ln a 
W I NTON 

M OTOR 
CAR R I A G E  

and propelling It 
rourse'f, absulute-

Price $1,20@. No A gents. !oi�����n%�n�e�� vants. You can make it go fast or slow, just as you wish. and start or stop when you please. It is ea��y of control 
:ggu�s h�y:�a�:�t o�l�R: tl� Yr��i��rb��t!f����se�i ����� 
THE W I NTON MOTOR CAn H I A G E  CO . •  Cleve l a n d .  Oh io .  Eastern Department, 1 20  Broadway, New York City. 

CHARTER Gasol ine Engine 
USED ANY PLACE 

BY ANYONE 
FOR ANY PUR POSE 

Stationnries, Portables, 

Engines and Plllnps. 
ar State your Power Needs. 

B R ISTOL ' S  
R EC O R D I N G  I NSTRUM ENTS. Pressure Gauges, Vacuum Gauges. " olt·· meters, A..mperemeters, \Vattmeters, and 'J'hermometers, make continuous records 

Day and Night. Will pay for tbemselves. 
�e�lr�nt38�:y���r���I����:anft;regi:C�� 
lars and. Specimen. Ohm·t. The Bristol Company. Waterbury, Conn. 

Load in  . Daylight : with 
Film Cariridges for two, 
six or twelve exposures 
as desired. For work. at 
home then, 'as well as for­
one's outings, the Kodak. 
becomes more convenient 
t h a n  't h e  'gl a s s  p l a t e  
camera. 

No"dark.' room except 
for develc;'pment, no 
bothersome plate holders 
or dark. slides. 

EASTMAN KODAK CO. 
C' ''- T A L O G U f: S  f" R £ F  AT T)o<£ Rochc ... tcr.  N .  Y 

O C A I..L A S  OR BV M A I L .  

A ������ B A BY FoRSI YOUR MONEY BACK IF YOU DON"l LIKE IT. � THE CUTEST. MOST. WONDERFUL 

. -� =O�����I�:L
E
��:;:�I��:�

A
c::r:� 

'" _ ..... 
. CARRIED IN THE VEST POCKET AND 

Will WRITE POSTAL CARD OR NEAT 
LADIES NOTEPAPER .THIS 18 EXACT 
BIZE AND STYLE OF ITS TYPE. 

$I��"o B\'jHl�M!1�hl'i,s��J,rir;if�e�:�ty� ntt'; 
world to advertise. Every purchaser ordering a $5.00 machme direct from this advertisement is entitled to a Baby fr_e of cbarge. ar Send for Ci,·cular. Also see 
SCIBNT"'IC AMERICAN. Marcb 31, 1900, page 197. 
S I M PLEX TYPEWRITER CO •• 640 First Ave., New York.  

A WONDERFUL 
LIGHT. 

Costs for service one-tHteentb as much as electricity. one-tllir­teentll as much as acetyleue,one­eleventh as much as gas, yet a plea8anter, brighter liJlht than these. E'ine print read. 45 feel away. 100 candle-J)ower twenty �g��s oCrosst�;k�.en��ve�oogf0C:-f order. Lasts a life-time. Orna­�ental i portable. ChandeJiers. 
r.endants, wall a pd  b racke t  amps. Best for country or citYj home or office. Guarantee. 
::f.i:S�3�e�tlY�t�I�8.ln{\l!-rt� for catalogue. Agents want .:d. 
Canton Incandescent Light Co., 

CANTON. OHIO . 

CA NTON Incandes­cent Gasoline Lamps. Removable 
Tank. 

"Turn on the light." 

The most reliable and safest rifle ever 

manufactured. Shoots six different cart­

ridges adapted for large and small game. 
II¥'"" Write for Descriptive Catalogue A. 

All styles and sizes 
are shown in our 
Blue Book - Free. 

N EW E N GLA N D  
WATCH Co: 

37 Maiden Lane, N.Y. 
]49 State St., Chicago. 

Point Blank Range for Hunting. SAVAC E A R M S  CO. 
" P T R A D E  M A R K  D " 

E C A M-O I  
The Only Hammerless Repeating Rifle. UTICA, N EW YORK,  U. S.  A .  A L U M I N U M  PA I N T .  
NEW CH AMPION PRESS CO. ,  I· GlRDNEftFp.-�!�frE!�l!:�D!�!!·S Rtr::�st aW�!1��?�� °b����\�g�ble�o��I���e �los;�g 

�a��t�s�rlt���!tor�U;�b��: :ea�f\v�rl?l,l��chin�i;�cLes� c. OLM "�SIJAHL, Ma.llager, 
M A C )O(  I N I S T S �  : 91 N Or 1" ate�hoPl . ' � [·RBESlY&[o.[HICA6D·llWSA narnos. Motors. ApPR.ratu8, A rc Lamps, Sockets, irrack­ets. Cars, Stations, General Decoration, etc. Sample bottle. by mail, for 25 cents. :Msnufaclurers Ilud Dealers in 
JOB PRINTING PRESSES \f� A��!!!�l4�� f����'�!.S. 

T H E  A M E R I CAN P,EGA M O I O  CO.,  339 B'way. New York. AND HAND PRESSES, 

kt���kigl' l;�a���r;gb�!��in!fJ��f��s Machinery a Specialty. I A new burner for STEltEOPTICONS. JESSOP'S ST E E LTHB\��R: Highest C. P. posslhle. 
1 73 G R A N D  ST., NEW Y O R K  State Line Talc Co., Chattanooga, Ten n .  

fOR TOO LS, S AW S  E Te. 
W� .JESSOP '" SONS Ce 91 JOHN 5T. NEW YORK-

.������������������������������������������. • • i TEN=YEAR TEST. i 
�I. The following letter from one of the largest cement m anufacturers III the 'I� 
�I. world proves positively the marked superiority of THE GRI FFIN MILL 'I� 
�I. 

for pul verizing either rock or cement clinker. " � 
�. � 
• • 
�I. A M E R I C A N  C E M E N T C O M PA N Y� 'I� �I. The Egypt PortlUlna Cement Works. 

OWN £RS OF The Giant Portland Cement Works. 'I?' (; The Pennsylvania Portland Cement Works. The Columbian Portland Cement Works. The Jordan, N. Y., Portland CIm"",t Works. � 
�I. Messrs. BRADLEY PULVERIZER Co. EO Y PT. PENN., A ugust 25, 1899. 'I� 
�I. Gentlemen : Replying to your inquiry as to what we think of T H E  GRIFFIN MILL, we will say that the first Griffin 'I� 

if: Mill used in grinding Portland cement was erected in our Egypt works ten years ago, where it is still in operation. Since :>. �I. then, as from time to time we have built new works, we have equipped them all with Griffin Mills. We have now in opera· 'I� �I. tion at our several works, thi rty·seven mills. . 'I?' , I; 'Ve know all about the grinding machinery used in the various cement works in th is country, but think the Griffin � �I. Mill superior to any other for grinding Portland cement and the raw material from which it is made. What we th ink of the 'I� 
�I. G ritlin Mill is shown by the fact that within the last week we have given you an additionnl (lI"(ier for morc mills. 'I� Yours very truly, AMERICAN CEMENT CO.. -

�I. JOHN W. ECKERT, President. 'I� 
• • 
�I. to�� ���������t�flo�sc�es"toO;eW�b�!1%nFl�ei�1����n�h�':JI�';;d��d� a�:'{iZ':i; 'I� 
�I. for names of manufacturers who are daily using them witb perfect satisfactiou. fl� 
�I. THE BRADLEY PULVERIZER CO. , Boston, Mass. 'I� 
• • 
.�������������������������������������������. 

YOU CAN HAVE YOUR SHOP 
on the main street as well as in a 
back alley by using 

G E  S M A L L  M OTO R S  
which cost nothing when not working. 
Write for information to 

G E N E R A L  E L E C T R I C  C O . ,  Main Office, SCHENECTADY,  N .  Y • 
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CAPE NOME, CAPE YORK, -- • 

• � STI MICHAEL, DAW$ON 
A N D  A L L  P O I N T S  O N  T H E  Y U KO N  R I V E R  

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

. ST.  PAUL,  PORTLAND, BERTHA,  RAI N I E R ,  . DORA and others.  
Full Line o f  River Steamers o n  the Yukl9n. 

Under contract to deliver United States Mails throughout the Territory. 

First Departure, APRIL 30th, and Fortnightly thereafter. 
For new Folders, Maps and further pa.·ticu)ars as to Freight and Passage, write to 

ALASKA COMMERCIAL COMPANY, 
3 1 0  SAN S O M E  ST R E ET, SAN FRANCISCO, CAL., for all particulars. 
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