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CONGRESS AND THE NICARAGUA CANAL. 

One of the greate�t pl'OblelllS winch will confront the 
next Con!!ress is the Nicaragua Canal. Thk if we may 
believe a recent dispatch frolll \Vashington, is to be 
pushed to the fl'Ont on the openIng' day of the session. 
Representat.ive \V. P. Hepburn, who was chairman 
in the last House of the cOllJmlttee in charge of 
Nicaragua Canal legislation, is qnoted as sa�'ing: .. I 
shall introduce a Nicaragua Canal bill on the first day 
of the session;" and he evidently intends to do this in 
spite of the fact that the COIllIllIS�ioll appointed hy 
the President to exallline all routes across the l�thlllllS 
and decide which IS the best wlil not have had tlllle 
to present its repOl·t. 

\Ve doubt if any question of �ill1ilar magnitnde has 
come before Congress upon which so llIuch gpneral lllis 
apprehension exists, both in the country at lal'ge and 
in Congress Itself; and the gentlemen who wIll bp c'l.lled 
upon to vote upon the subject prematul'ely (if Mr. 
Hepburn has been correctly reported) cannot do bet· 
ter, III the intervening time before Congress meets, 
than acqua'nt themselves with the tl'lle mel'its of the 
question. 'l'he sources of inforIllation are lIIany and 
voluminous, and are to be found in the rpports, official 
and private, that have been publishpd. \Ve oUI'splves, 
during the last session of Congl·ess. published two 
illustrated articles (SCIENTIFIC AMERICAN, Februal'Y 4 
and 18, 1899) which were written with the object of 
placing before the public, in concise form, the respec· 
tive advantages of the Nicaragua and Panama routes, 
wllich are the only two that are likely to be seriously 
considered by Congress. 

It will be remembered that the last Congress. after 
considerable discussion of both routes, de('ided that it 
required fuller information, and authorized the Presi
dent to appoint a committee for the purpose of investi
gating every possible route and deciding which it was 
most desirable to build. That committee is still at work 
and we can readily believe that a yeal' may prove to 
be all too short a tillle in which to complete its invt'sti· 
gation. If the report is not ready, the obvious thing to 
do is to wait until it is ready. To vote one million dol 
lar� for a comlllittee to lIl\'estigate and throw light 
upon the subject and then to ignore the cOlllmittee by 
putting' the matter to the vote before that cOUlmittee 
has reported, is unworthy of the dig-nity of Congress, 
and is certainly not the course that will promote the 
interests of the country. 

Before Congress votes away some $150,000,000 of the 
nation's money, let it at least know if it is to be wisely 
spent. 

• ••• • 

"A GROSS ERROR." 

At the recent meeting of the Society of Naval Archi· 
tects and Marine Engineers, Rear-Admiral HlChborn 
read a paper on the designs for the .. Denver" class 
of cruisers, in which he referred to the criticisllls to 
which these vessels have been subjected as follows: 
.. One of these publications, for instance, in a prouli
nent scientific paper, contained cuts of the vessels with 
certain particulars headed respectively: • The 3,500-ton 
protected cruiser" New Ol'!eans,'" and' The pl'oposed 
3.500ton semi'protected cruiser .. Denvel'" and class.' 
It takes but a glance to discover the first gross error in 
this comparison, for those familiar with the facts-rhe 
• New Orleam;' having left the New York yard a shoi·t 
time ago, III ordinary full load condition, displacing 
over 4.000 tons," 

The" prominent scientific paper ,,'I'eferred to will be 
recognized by our readers as the SCIRNTIFIC AMRRI
CAN; but the .. gross error" of putting the displace' 
ment of the'" New Orlpans" at 3.500 tons is not charge
able to us, but to the annlIal I'eport for 1 898 of t.-he 
bureau over which Admiral Hichborn presides, from 
which our figures were taken. In this report the di8-
placement. of the ship, "full�' pquipped, ready for sea, 
all stores on board," and with 700 tons of coal in the 
bunkers, is given as 3,437 tons. To allow for extra 
coal, due to close stowage, we raised this figure to 3_500 
tons, and made our comparison accordingly, having no 
reason to snpposp that in the official statement of the 

J titutifit �mttitau. 
displacement of a vessel of 3,500 tons there could be a 
shortage of 500 tons. 

We note that in the annual report for 1 899, just out, 
the displacement of the " N en- Orleans ". under siUlilar 
conditions IS set down as 3,769 tons; and now, follow
ing closely upon the issue of the report, we have the 
statemellt of the chief of the bureau that the displace
JIIent 18 O\'er 4,000 tons! 

Surely we llIay be pardoned if, in taking our figures 
frolll such an elastic source, we have fallen unwittingly 
into" gross error" 

• e·. 

THE EXPLOSIVE FEATURES OF ACETYLENE. 

The rapidly pxtencling use of acetylene and the fact 
that its widenillg range of application is putting it 
increasingly into unskilled hands, render the question 
of its explosive properties a vital one to the commu
nity at large. In the earlier stages of its manufacture 
and use the new iIluminant suffered somewhat in repu
tation from the recurrence of explosions more or less 
destructive and fatal, and there was for awhile a dan
ger of its fipld of usefulness being narrowed hy a popu
lar feal' as to its safety, out of proportion to the facts. 
Thanks, however, to exhaustive experilllental work in 
the laboratory, the explosi\'e pos,ibilities of acetylene 
have been determined with accuracy, and it is !lOW 
possible to manufacture, transport and use the new 
i1lurninant with sOlllething of the same imlllunity from 
accident that characterizes the familiar coal gas. 

Pure acetylene gas, wllPll under atlllosplwric pres
sure, is not explosive. This was pro\'ed by Berthelot 
and Vieille be fore acetylene was looked upon as hav
ing cOlllmerclal value, and as soon as its production on 
a commercial scale became certain, they took up the 
question again and confirmed their earliel' experiments 
with the following statement: .. Under atmospheric 
pressure and at a constant pI'essure, acetylene does not 
pl'Opag-ate to an appreciable distance decomposition 
provoked at any point. Neither the electric spark nor 
the presence of an lllcandescent wire, not even the 
detonation of a fulminate primer, exercises any action 
beyond the vicinity of the region subjected directly 
to the heating or shock." 

As the pressure of the gas rises above that of the at, 
IlIO"pherp. it becomes liable to explode, but it is not 
PO'SI hIe to state t.he exact critical pressure above which 
a definite exciting cause will, and below which it will 
not, render acetylelle explosive. Berthelot and Vieille 
state that when the exciting calIse is an incandescent 
wire in the !!,as, the maximulll allowable pi'essure is 10'5 
pounds gage, and when the cause is the detonation of 
a fulminate cap, 3'5 pounds is the Ii III it. These two 
causes of explosion were taken as representing the ex
treme conditions that could obtalll in faulty manu, 
facture alld manipUlation of the gas, the first repre
senting' intense local heating in calcium carbide 
attacked by a small alllOunt of water, 01' caused by 
intense friction due to the rush of gas through a val ve. 
The second case, which would be represented in the 
forlllation and detonation of acetyJides, is not liable to 
occur in the commercial production of acetylene, but 
could only happen under special laboratory conditions. 

Liquid acetylene, therefore, on a('count of Its con
densed state, is naturally susceptible to explosion, de, 
tonation being came(i b\' high temperatures, sparks, or 
heavy shocks to the Jiq nid itself. Berthelot detonated 
a steel bOlllb filled with liquefied acetylene by means of 
an incandescent wire, the crusher gage showing a pres, 
sure of 5.3�3 atlllospheres; but liquefied acetylene con
tained ill cylInders was shown by the sanie experiment· 
alist to be proof against detonation by shock, a cylin
der charged with 300 gralllmes of the liquid falling re, 
pea.tedly upon a steel block fl'Olll a height of 19'5 feet 
without explosion. A direct blow upon the liq [lid itself 
may heat a sillall portIOn to a dangerollS telllperatuI'e, 
whereas the same blow to the cylinder would be only 
partially transmitted, and what portion did reach the 
liquid would be absorbed by the whole liquid mass. A 
real peril exists at the cylinder anci reducing valves, 
due to the sudden arrest of the colulIln of gas at the re
ducing valve raising its temperature adiabatically to 
the explosion point. 

Acetylene is more dangerous than illuminating gas 
in forming explosive Illixtures with air, for not only is 
the ignition temperatul'e lower, but the explosive en
ergy is greater, and the range of the explosive PI'OPOI" 
tions of the gas and air is wider, Thus a mixture of 
one volume of iIInminating gas with one or with two 
volllme� of air will not burn; whereas a mixture of 
similar proportions of acetylene gas and air bums with 
a sooty flame. In the case of each gas a mixture of 
one volume of the gas to three of the air is explosive. 
The strongest explosive in the case of acetylene is one 
to nine, and in the case of illuminating gas one to six. 
But whereas the latter ceases to explode at one to 
twelve, acetylene mixtures do not become non-explo
sive until the proportion is one to twenty. The tem' 
perature of ignition varies but little with the propor
tions of the mixture, and is placed at 9000 F. for acety
lene as ag'ainst 1,100° F. for most combustible gases. 

For a more complete discussion of the pxplosive pos
sihilities of acetylene OlIr readers are I eferred to an ar-
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ticle by Frederick H. McGahie in the current number 
of the SUPPLEMENT. 

• ,e . •  

THE YACHT "COLUMBIA" IN EUROPEAN WATERS. 

After defeating decisl \'ely the fastest yacht that Eng
land could buIld thiS yeal', "Columbia ,. IS to be sellt 
a('ross the water to try her paces in the Mediterranean, 
and later, during the SUlllmer months, ovel' the various 
English courses. The champion of this yeal' showed 
such a marked su periorl ty over the .. Sham rock" that 
we think the owners of .. Columbia" are fully justified 
in making this venture. The most formidable yachts 
that she will have to meet on the other side are the 
.. Shamrock." the Gerilian Emperor's .. Meteor" 
(forll1erly a 90-foot cntler, now rigged as a yawl), the 
.. Valkyrie II!.." anci It new 90-foot cutter which is 
being built frolll plans by Watson, thp designer of the 

"Britannia," .. Meteor" and the ., Valkyries." 'fhe 
most formidable of these boats will be the .. Shalll 
rock" and the new \Vatson boat, It is possible that 
alterations will be illUde in .. Shamrock." with a view 
to improving 111'1' qualities on a wind, though we very 
much doubt if she can be bett.ered sufficiently to ovpr
come the present 6 to 10 minutes diffprence in a 15, 
mile beat to windwal'd betwepn herself and " ColulII
bia." Probably the new \Vatson boat will be a mOI'e 
formidable cOlllpetitOl', and this for several reasons. In 
the fil-st placp, the later \Vatson boats have been ex· 
cellent in wind ward work. Then again the new boat 
is an improveci '; Meteor." and .. Meteor," after 
.. Shalllrock " haci sailed for this side of the water, on 
several occasions beat "BI'itanllia" by nearly three 
tillies as much as .. Shalllrock" had done, being as 
llIuch as from 20 to 35 minutes better on a 40 to 50-mile 
course. Another circumstance which would be in fa\'or 
of the new \Vafsoll boat is the fact that she is (wing 
built to ra.ce under the new English gil·tl. rule, wllich 
puts a ppna.lty IIpon beam and draft, and she sholll,1 
gain thereby sOllie advantage over" Columbia." which 
was built under a rule that puts no penalty on beam 
or draft. On the other hand, the Watson boat is 
sheathed with wood and will be handicapped by some 
7 or 8 tons of dpad weight. Although thp new cutter 
llIay prove a. troll blesollle competitor, we do not dou bt 
that "Collllllbia" wIllllccompJish that wholesale "cap
ture" of English cups which was vainly attempted by 
., Navahoe" and" Vigilant." 

• • • 

CABLES OF THE NEW EAST RIVER BRIDGE. 

The plans and �pecifications for the cables of the IIPW 
East River bddge which have just been given out sel'\'e 
incidentally to show what a great stride has been' made _ 

in the past half century in improving the quality of 
the materials that enter into a bridge of the suspension 
type. The great possibilities in the way of length of 
span and capacity now open t.o the builders of this 
type are chiefly due to the use of wire in place of chain 
cable�. and to the pxtraordinary strength that is pos
sessed by model'll cable wire. The iron bars that made 
up the old chain cables possess€d, probably, a tensile 
st.rellgth not exceeding 25 tons to the square inch, and 
they were open to the suspicion that attached in early 
days to weIdel! melll bel'S. The steel wire cables of the 
East l{i\'er bridge will have a tensile strength of 100 
tons to the square inch, or just fOUl' times as much as 
the old iron chains. 

........ 

THE NEW NAVAL PROGRAMME. 

Secretary Long and the Board of Naval Construc
tion are to bel congratUlated on the new programme of 
naval construct.ion, which calls for the construction of 
eighteen vessels with an aggregate displacempnt. of 
75,300 tons, to cost exclusive of armor about $26,000 .. 000. 
'fhe most important ships will be three great armored 
cruisers of 13.500 tons trial displacement, with high 
speed, unusually large coal supply, and powprful 
al'luament. They will differ but little from the armored 
cruisers "California," .. Nebffl�ka," and "West Vir
ginia," vessels of 15,500 tons displa�ement, authorized 
by the last Congress. These vessels will combine tIll' 
offensive and defensive qualities of the battleship with 
the speed and radius of action of the cruiser. If, as is sug
gested, they are to carry the to-inch gun in their main 
batterv, thev willmonnt a more powerful weapon than 
the latest G�rlllan battleships, whose largest gun is of 
9'45 inches cahber. The programme also provides for 
three 8,000 ton protected cruisers, which are to be illl
pro\'p<l "OIYlIlpills," the increased displacement being 
devoted t.o larger supplies of coal, ammunition, and 
stores, and a larger crew, all of these additions being 
necessarv to meet the long·distance cruises required 
bv the e�tellsion of our foreign possessions. The thinl 
cl'ass of ships will consist of twelve sea· going, light
d !'aught /lun boats of \.00 tons, to have the highest 
speed ('ompatible with good cruising qnalities and 
great radius of action. The presence of these vessels 
on the programme is due to the recommendation of 
Admiral Dewev, who considers them necessary for the 
proper patrol �f the Philippines. Thpyare to be pat· 
terned broadly after the "Wheeling," but will be of 
several feet less draft. 

The programme is admirably aoapted to meet th� 
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necessities of the navy, the new armored Qruisers 
serving to bring this splendid type of ship up to the 
desired number to match our fleet of battleships. 

.. .. .. 
THE MONUMENT TO ROBERT FULTON. 

The world at large, and even many of those who are 
mterested in the history of mechanical engineering, do 
not know that the body of the great engineer, Robert 
Fulton, lies in Trinity churchyard in New York city, 
being interred in the Livingston family vault. There 
is no mark or inscription to indicate it.s resting place. 
In view of the epoch·making character of the work of 
Fulton, and of hib eminence as an engineer, and of his 
indomitable perseverance in the development of steam 
navigation in the face of the greatest obstacles, it has 
been deemed desirable that his tomb should be 
marked by a suitable monument. The Council of the 
American Society of Mechanical Engineers had the 
watter brought to its attention at the Washington 
meeting last May. The idea was warmly welcomed, 
and a committee was appointed to investigate the 
proper method of accomplishing the suitable marking 
of the grave. The committee has found its efforts 
lwartily met both by the Tl'inity corporation and by 
luembers of the Fulton family. The I'ociety has been 
assured that a suitable place will be provided in Trinity 
churchyard for such a mOllument as may be erected, 
nud that the remains of Fulton will be removed to 
such a place when the monument is r(>ady. The Soci(>ty 
possesses a number of memorials of Robert Fulton, in
cluding furniture, his portrait by his own hand, draw
ings, autograph letters, and other pel'sonal relics. In
deed, it may be said that the Society is Fulton's literary 
heir. In view of this fact, the action of the society is 
most dignified and fitting. A subscription is now 
being raised by it. and there is little question that suf
ficient funds will be obtained to erect a most admir
able memorial to mark the place where lies the body 
of one of the earliest and greatest of American engi
neers. 

It is poetic justice tbat Fulton should continue to 
rest in the spot where he was interred. At the front of 
the quaint old burying ground run the cabie cars, at 
the rear the electric cars and the elevated road, and at 
the foot of Rector Street, the other boundary, two of 
the fastest vessels on the bay make their landings. 
Almost across the street is one of the tallest buildings' 
which has ever, been erected, and WRll Str(>et com
mences directly in front of the burying ground. What 
more fitting spot could be obtained for the r(>sting 
place of one whose activities contribut(>d in so large 
a degree to the prqgress which is so much in evidence 
immediately around the historic old church? 

• • • 
THE HEAVENS IN DECEMBER. 

BY GARRETT P. SERVISS. 
Those who watched for the November meteors saw 

the starry sky at midnight last month wearing nearly 
the aspect which it has at an earlier hour of the night 
in the middle of December. Each month sees the 
heavens advance from east toward west about 30°. 
equivalent to the length of one of the Illgns of the 
zodiac. But the sa.me advance c�nbe,,:beh.eld in the 
course of two hours watching on any single night. Thus 
the observer of the heavens at,lO o'clock P. M. by wait
ing until midnight can see them as they will appear at 
10 P. M. one month later. At 10 o'clock in the middle 
of December Orion is in the east, dominating all that 
quarter of the sky, while Sirius flames between him 
and the horizon. It is worth while to study th,e·,ap, 
peal'ance of SIrius while the star is yet :compa�atively 
low in the east. At ·such times it possesses a beauty of 
shifting color which it entirely lacks when seen near, 
the meridian. The rapid play of prismatic hues is in 
dedcribably splendid. If the Kohinoor could be hung up 
against a black background a hundr�d yards away with 
an el(>ctric light concealed behind it and transfusing it 
with fire, the appearance might possibly rival that of 
Sirius rising through an unsteady· atmosphere on a 
cl(>ar D(>cember night. 

While Orion and Taurus rule the east, Eridanus, the 
great river of the sky, with its curious winding streams 
of stars, stretches westward from Orion's f(>et and 
crosses the meridian. Cetus, broad and formless, hid
ing the wonderful variable Mira in its folds of dark 
sky, oc('upies a large part of the southwestern qual·ter, 
with Pisces and Aries high above it near the mid
heaven. At the sallie time Perseus, with his gorgeous 
sword hilt, composed of mattp-d, stars in one of the 
thickest parts of the Milky Way, shines north of the 
zenith, while Andromeda lies stretched along the sky 
westward. the W of Cassiopeia glittering between her 

. and the pole. In the northeast Leo follows Gemini up 
the star-sprinkled slope between the horizon and the 
llIel'idian. The Great Bear, Ursa Major, appears in 
the northeast standing on hIS tail. The j\filky Way 
crosses the dome of the sky from southeast to north
west. 

THE PLANETS. 

Mercury plays a double role in December, being an 
evening star at the beginning of the month and a 
morning star at the end. It is not visible, however. in 
tb(> evenin@'. b(>ing too near the sun. It passes behind 

',ieltifi, jmeti,al. 
file sun on the 5th, and, emerging in the morning sky, 
reaches its greatest western elongation on the 25th, 
about which time it will be quite a conspicuous ob
ject in the morning twiligst. Mercury is in the confitel· 
lation Ophiuchus. 

Venus is b(>ginning to assume her place as the even
ing star, which, when .. he occupies it, admits no rival. 
She can be seen in the flood of sunset light at the 
op(>ning of December, but she will appear more beauti
ful at the close of the month, when she will linger 
above the horizon more than two hours after the sun 
has set. She is moving swiftly eastward among the 
stars, passing during the month from Sagittarius into 
Capricornus. 

Mars, almost lost in the solar rays at the beginning 
of the month, and entirely so before the end, plays an 
unnoticed part as an evening star: In fact, Mars may 
almost be said to have lost his popularity of late. Dur
ing the last opposition comparatively little was seen of 
the puzzling syatem of streaks called canals, which have 
given birth to so many fancies concerning Mars, and 
almost nothing new seems to ha.ve been learned. It is 
true that the planet was not well situated for ob
servations, but at the same time disappointment bas 
been felt over the meager results obtained. Mars is in 
the constellation Ophiuchus, from which he passes into 
Sagittarius. 

Jupiter is a morning star in Libra, rapidly increasing 
it!! distance from the sun, and sufficient by its sole 
presence to give an air of occupation and planetary 
distinction to the before-sunrise sky. At the end of 
the month it will be about two moon-breadths from 
the w(>ll·known double star Beta in the constellation 
Scorpio. Jupiter continues to hold the attention of 
observers by the wonderful evidenc(>s which its ever
shifting belts and spots furnish of the grand scale on 
which its ceaseless changes are taking place. This 
emergence of a planet from chaos, for that much the 
phenomena of Jupiter may be regarded as indicating, 
is certainly a fascinating spectacle. The markings on 
Jupiter, with their often beautiful colors, are so easy 
to see that the great planet offers a rich field for 
amateur telescopists, and with a good four or five inch 
glass any industrious obsel'ver, watching Jupiter, can 
learn for himself, through the testimony of his own 
eyes, things which will, at the saIlle time, widen his 
view of the origin and growth of worlds and stimulate 
hit! appetite for science. With Jupiter brightening in 
the morning and Venus in the evening sky, there is 
enough of promise to awaken the enthusiasm of all 
lovers of astronomy, and later in the winter, when 
tbese two leaders of the starry host have really begun 
their reign, there will be a carnival of telescopes. 

Saturn, concealing its pageantry of rings and satel
lites in the glare of sunlight, passes from the (>vening 
into the morning sky on December 17. Like Mars, it 
remains during the entire 'month too near the solar 
orb to be seen. It is in Ophiuchus and moves thence 
into Sagittarius. 

Uranus 'is also a morning star in the conste lation 
Ophiuchus, a few degrees north of the bright red star 
Antares in Scorpio. 

Neptune in Taurus, close to the border of Gemini, 
and above the head of Orion, is in opposition to the 
sun on December 17, the sallie date on whICh Saturn 
is in conjunction with the sun. 

THE MOON. 
New moon in December occu'rs on the morning of 

the 3d, first quarter on the morning of the 10th, full 
moOn QQ the-mOrning of the 17th, an:d last quarter on 
evening of the 24th. The moon is nearest the earth 
on the 7th and farthest off on the 22d. 

There are two eclipses in December, an annular 
eclipse of the sun, visible only around the south pole, 
on the 2d. and a nearly total eclipse of the sun,' visible 
generally in this country on the evening of the 16th. 

. ' . '  . 
COMPRESSED

, 
CORK AND ITS USES. 

Cork, as,€veryone knows, is one of the best non-con- ' 
ductors of beat or sound. That it .hasnot ,been more 
widely used in building is due chiefly to, the difficulty 
of obtaining it in an unadulterated form. A product 
called cork tiling bas recently been placed upon the 
market which is made of what is known to the trade 
as "virgin cork," ground, comprellsed, and otherwise 
treated by a patent(>d process, and which is free from 
the cement and glue usually employed to hold the 
pa.rticles together. We are informed that tiles made 
of this pure, compressed cork form an admirable 
flooring, which, besides being noiseless, water· proof, 
warm, and germ·proof, is capable of withstanding 
hard usage. By varying the degree of compression 
and modifying the manufacturing process slightly, 
sheets of cork differ(>nt in color and densitv are 
obtained, which, when sawed and finished i� the 
form of panels, can be used for wainscoting alone, or 
in connection with cork-tile floors. Cork compresserl 
into sheets and sawed to the size and thicknel\s de!'ir(>rl 
constitutes a vel'y efficient pulley covering. It is said 
that a pulley covered or lagged with compressed cork 
will transmit from 50 to 60 per cent more power with 
the same tension of belt than one having only a smootb 
iron surface. 

355 
A_ERICAB FRUITS AT THE PARIS EXPOSITION. 
Under the supervision of the Division of POlllology 

of the D(>partment of Agriculture, arrangements are 
being perfected whereby the exhibition of fresh fruits 
from this country to the Paris Exposition next year 
will be the moet effective and elaborate ever attempted. 
Mr. W. T. Taylor, Assistant Chief of the Division, 1'1" 
cently had this to say of the preparations alread,' 
made 

" At Paris there will be 250 barrels of choice Ameri 
can apples in cold storage, small lots being taken from 
the supply from time to time as needed to keep up a 
continuous fresh fruit exhibit. Omngel' will be treated 
in the same manner. Apples we are making the lead, 
er, as being the most widely grown and most valuable 
fruit for export trade. More perishable fresh fruit will 
be shipped regularly, affording, also, a continuous 
exhibit. California, for instanc(>, has arranged to seud 
over every week a supply of fresh perishable fruit, 
such a!I grapes, plums, apricots, figs. peaches, etc. 
We wish to show not only that America can produce 
the finest fruit in the world, but that foreigners will 
not assume much risk from plant disease or insects in 
importing our fruits for generaluRe." 

A prominent feature of the Department's exhibit will 
b(> its photographs, those in practical horticulture and 
agriculture bAing especIally striking. The miracles 
wrought in our arid lands of the West by the large 
irrigation systems now so successfully in operation 
there, with views of the mammoth crops and orchards 
growing on irrigated land, while the immediately sur· 
rounding and un watered land is seen to be only 
sparsely covered with scrub and sage brush. will be 
among the most interesting of these photographic 
evidences of the activity and worth of the Department's 
work. The ornamental tree, shrubbery and horticul· 
tural systems of some of our great railroads, at their 
suburban and village stations, as well as the results of 
the competitive prize offerings of the large factories 
for cultivations in their own and operatives' grounds, 
in some of our more modern co-operative towns, will 
also be prime features. 

The canned and dried fruit and nut exhibits will 
also be under the care of the Division of Pomology, 
and everythingAs to be done to prove to Europeans 
how very little they yet realize of the possibilities of 
procuring from America, as articles of every-day con· 
sumption, what are now regarded by them as only 
luxuries for the wealthy. 

CAN WHITE MEl'( LIVE IN THE TROPICS 1 
Benjamin Kidd. who is well known for his writings 

on social subjects in the tropics, has recently published 
a [series of articles which attempt to show that it is 
impossible for white men to become acclimatized 
in the tropics. He goes on to say that all of the at
tempts to reverse by any effort within human range 
the long, slow process of evolution which has pro
duced such a profound dividing line between the in· 
habitants of the tropics and those of temperate reo 
gions will end in failure. Dr. Sanborn. on the other 
hand. has shown that the causes of disease, deteriora
tion and death in the tropics are due to pathogenic 
germs which have their limited and peculiar geograph· 
ic areas, and differ greatly in the various tropical re
gions. Of course, if heat were the difficulty in the 
way, acclimatization would be altogether hopeless. 
There appears to be good reason, however, to believe 
that the real difficulty is the microbe; and if so, we 
may hope to fight against it in the tropics as success
fully as has already been done in the temperate zones 
by sanit.ation and tbe gradual acquisition of immunity. 
The ,Medical News quotes Dr. Manson, who has written 
a book on this subject, and Dr. Rho, of the Italian 
navy, who also believes in the possibility of tropical 
.acclimatization. The death rate of European troops in 
the tropics, which used to be from 100 to 129 per thou
sand, is now as low as 12 per thousand in India. The 
death rate of Spaniards in Cuba is less than in Spain. 

DEATH OF SIR WILLIAM DAWSON, 

Sir William Dawson, the late principal of McGill 
College, Montreal, Canada, and one of the most cele
brated geologists of modern times, died November 19. 
He was born in Nova Scotia in 1820, and after study
ing at the University of Edinburgh'returned home and 
devoted himself to the natural history and geology of 
Nova Scotia and New Brunswick. He embodied these 
investigations in his "Acadian Geology." In 1842 
and 1852 he accompanied Sir Charles Lyell in his ex· 
plorations. His title to fame rests perhaps more upon 
the discovery of the Eozoon Canadense of the 
Laurentian limestone. the oldest form of animal life, 
than upon any other discoveries or researches which 
he made. He was a very prolific writer upon geolog· 
ical subjects. and he has appeared as a scientific 
lecturer in t.he U. �. He was a Companion of the 
Order of St. Michael and St. George and was appointed 
president of the Royal Society of Canada, and in 1884 
he was knighted. In 1886 he was president of the 
British Association. The Montreal meeting was the 
first ever held out of the British Isles. 
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THE TIDAL "BORE " AT MONCTON. 

BY GUSTAV KOBBE. 
The" bore" at Moncton, N. B. , about 130 miles from 

the mouth of the Bay of ii'uudy, is a tidal wave which, 
in the twinkling of an eye, converts a rent of mud in 
the landscape into a broad, navigable river. This bap
pens each flood tide. With the ebb the twelve miles 
of river over which the " bore" sweeps, again become a 
reach of mud and slime. 

'.rhe .. bore" is the final and climacteric act in each 
flood tide of the Bay of Fundy. There is one phe
nomenon more picturesque, the reversible tidal falls at 
St. John, N. B., but none is so dramatic or more in 
keeping with what the climax of a great tidal rise 
should be. In h e  i g h t ,  
velocity and i" 0 a r the 
" bore" fulfills all these 
conditions. 

The Bay of Fundy is, 
r 0 u g h  I y speaking, one 
hundred and seventy miles 
long and from thirty to 
fifty wide. It lies like a 
narrowing trough between 
Maine and the provinces 
of Nova Scotia and New 
Brunswick. The heaping 
up of waters in t?his natural 
trough is believed to ac
count for the extraordinary 
tid a I phenomena. The 
various head waters of the 
bay are themselves Bays 
of Fundy in miniature, 
with the result that, as we 
proceed up the bay, the 
tidal phenomena repeat 
themselves on a steadily 
enlarg-ing scale. Thus, the 
nearer we draw to the 
head waters the greater the 
rise of tide; until the 
climax is r e a  c h e d at 
Moncton with a .. bore" 
and a tidal rise and fali of 
�eventy feet. 

J citutific �tutricall. 
scene was completely transformed. Small craft, the 
anchors of which had apparently been thrown out on 
shore, were dangling by their cables from rocky emi
nences. The wharf where the little steamer had landed 
me stood, sliwe-stained, amid a lot of seaweed-covered 
stones. The steamer was anchored well out in the bay. 

The strength of the tidal rush adds to the force of 
the waves and on some of the headlands strange shapes 
have been ('arved from the rocks by the water. At the 
very end of a picturesque ledge, jutting from the cliffs 
at the southern end of Grltnd Manan, is the perfect 
figure of a cross worn from the solid rock and standing 
erect on the ledge as if It had been built there. 1 once 
saw a white sea-gull hover above and perch upon this 
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There are fish weir!l at Grand Manan, but. in no such 

number as further up the bay around Lubec, Eastport, 
and Campobello, where the rise and fall of the tide is 
about 25 feet. 'l'he fish swim into these weirs at high 
watel', and being unable to find the way out, because, 
once in the weir, they swim in a circle, and thus miss the 
narrow entrance, the fishermen have only to enter the 
weir at low tide, and scoop up the catch. The tide is 
thus made tributary to an important industry. Most 
of the fish caught in these weirs are herring which are 
put up as sardines at the many factories near Eastport. 
About a billion a year are canned, and the industry 
affords occupation to many besides the fishermen. 

It is considered great sport to launch boats and small 
vessels on the wake of the 
bore, be carried swiftly 
up stream, with no exertion 
beyond steering, and come 
down on t h e  ebb. A 
schooner, the s t e r n  of 
which protruded from one 
of the wharves, was torn 
from her moorings by the 
bore, had her masts snap
ped by a bridge under 
which she was carried. and 
her bow smashed. Alto
gether, the "bore" belies 
its name; for it makes 
things rather lively for the 
otherwise slow town of 
Moncton. 

••• 
New Proce .... of Making 

Photogra.,11lc Keller ... 

This explanation of the 
extraordinary tides of the 
Bay of Fundy, attributing 
them to the troug-hlike 
shape of the bay. IS, I be
lieve, w i d  e ly accepted. 
There seems none other 
feasible. The bay itself 
lies at the head of a series 
of great bights in the 
Atlantic coast, so that, 
when the tide reaches its 
mouth, there has already 
been a great upheaping of 
waters upon which the 
troughlike shape of Fundy 
has a cUJUulative effect a� 
the tide streams up the 
hay. 

LOW TIDE ON THE PETITCODIAC RIVER, AT MONCTON, N. B. 

A new, process of photo· 
graphy in relief upon glass, 
porcelain, etc., has been 
lately discovered by M. 
Sekutowicz. He t ra n s -
forms by a direct process 
a photographic film into 
a photo plastic relief, which 
may be used in the mold
ing of glass and in :m· 
alogous processes. Th e 
experimenter h a p p e n  ed 
upon the discovery in the 
following manner. Hav
ing had occasion to rein· 
force a negative film in a 
solution of mercury bi
chloride, he found that the 
film then presented a �ur
face having greater relief 
than usual. In searching 
for the cause of this action 
he discovered that the 
solution had been very 
much too strong, owing to 
a mistake in weighing. 
Upon repeating the ex
periment the phenomf'non 
again appeared, and by 
varying the strength of 
the solutions he obtained 
a series of reliefs in pro
portion to the degree of 
concentration of the bath. 
After demonstrating this 
fact he at once proceeded 
to utilize the discovery. 
and first obtained a plaster 
impression in the followin� 
manner. The film in reo 
lief, while wet, is placed 
upon a block of fine pla�ter 
h aving a plane surface, 
this h a v i n g been pre· 
viously moistened. T h e  
formation of air bu bbles 
between the film and the 
plaster should be carefully 
avoided. At the end of a 

It is interesting to follow 
t he tide frOIll its beginning 
to its clilllax at Moncton. 
It affects n o t only the 
landscape of the bay, but 
also the industries which 
are followed there. For 
instance. dry docks hardly 
are needed in the Bay of 
Fundy. If a vessel is an
chored in deep water at 
flood tide, she will proba
bly be high and dry be 
fore half the ebb, and 
there will be tillle to scrape 
and clean her and to make 
other repairs before the 
flood Ii fts her agai n. 

Near the mouth of the THE RUSH OF WATERS, OR THE " BORE," FIVE FEET FOUR INCHES HIGH, AT MONCTON, N. B. 
bay and athWart it, like a 
huge bolt of rock, lies the beetling island of Grand 
Manan. Here the rise and fall of the tide is about 
fifteen feet. A t low tide t.here are nu merous rocky 
islets, which are swallowed up by the flood. Seaward 
are.echelons of rocky ledges, and the effect of these on 
the tide is to increase its velocity. so that not infre· 
quently ships are unable to stem it and are obliged to 
beat about the mouth of the bay for hours. even when 
the wind is fair. There are many days of thick fog in 
the Bay of Fundy, and often I have stood on the high 
cliffs of Grand Manan watching the topsails of ships 
above the mist. The effect was ghostly and weird. It 
seemed as if a phantom fleet were cruising below. 

On one occasion I went out fishing in a rowboat. A 
few rods from shore we scraped bottom on a rock. 
Some hours later, as we were returning. the boatman 
pointed to a high rock. at least twenty feet out. of 
water. "That is the rock we touched," he said. The 

cross. The day was tranquil, the waves sunlit and 
murmuring faintly against t.he base of the cliff: and 
the southern cross with the white gull per ched upon it 
gave a wonderful sense of peace to the scene. 

Curiously enough, at the other extrelhity of the is
land, the waves have carved another symbol of religion 
-the rock there resembling so closely a bi,shop's miter 
that it is called the bishop. 

But the greatest effect of combined wave and tide 
action is what i� known as the seven days' work on the 
west shore of Grand Manan. This is a seawall several 
miles in length and composed of huge bowlders. It is 
a giant's causeway built by the tides of the Bay of 
Fundy, and forming an entirely artificial shore line 
with here and there a little pond where the waters of 
the bay have percolated or where a brook comes down 
the slope of the island and spreads out behind the 
seawall. 

few minutes the excess of 
water is absorbed by the plaster and the film remains 
fixed flat upon its support, the side in relief being up
permost. A layer of plaster is then flowed over this in 
the llsual way and a reproduction is thus made, which 
is treated by the galvanoplastic process. In this way a 
mold is formed, which may be applied to various in 
dustrial uses, such as impression in relief upon glass 
or porcelain, and also in the different processes of 
photo-printing, and the discovery of M. Sekutowicz 
will no doubt prove of considerable value in these and 
analogous processes. 

• Ie· • 
THE use of silicate of soda in rf'fining heavy petro

leums has been recommended. It is useful in making 
from spindle to cylinder oils. The silicate is used as a 
neutralizing agent aft.er treat.ment with sulphuric acid 
and is said to be highly efficacious. It may be used 
either alone or in connection with caustic soda. 
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AN ELECTRIC FLASH-LIGHT DEVICE, 

Various forms of lamps and devices for igniting 
flash-light magnesium compounds i ntended for photo
graphic purposes have been i nvented during the past 
fe w years, several of  which have been (!onstructed IU 
such a way as to promote the element of safety, for it 
is well  known the setting off of a flash powder is  ac
companied with more or less danger, and usually more 
than ordi nary care is req uired . 

The object of the electric flash-lamp, shown in the 
accom panying engraving, is  to provide a perfectly safe 
lamp and one that is  also effective, convenient to 
operate, and light to calTY about. 

It  consists of t wo cells of a powerful d ry battery in
closed in a box SUitably con nected u p  i n  ci r
cu it, one part of the circuit being con nected 
to two screws with spri n g  fingers attached, 
as will be observed on the broad . side, and 
si mi lar scre ws at the bottom, at the n arrow 
end. From one screw is a light spring wire, 
having a loop in its end, to w h ich a stri n g  is  
attacbed� From the other s crpw projects a 
h ook-shapeCi shorter rigi d wire. When the 
spring w ire is pul led forward by the string, 
it brings both terminals  i nto electrical con
tact. To the right of the box i s  a flash
card, having two fiue .wires o n  the surface 
arran ged in dialllond form and havin g  i n  
their circuit  a min ute plat i n ulll f use. The 
card is placed on the box, and the wire 
term inals are s l ipped under the t wo spring 
wirE's . wh ich com p l etes the electrical ci rcuit. 
The flash powoer. in  a smai l ,  rou no box. is 
pou reo out on the card i n  t h e  diamond
shaped space in such a way that some of It  
comes i n  contact with t h e  plat i n u m  fuse. 
'.fo Ignite the powder it  is only nE'cessary to 
close the electrical circu it by p u l l i n g  l ightly 
on t h e  string, which brings t h e  two w ire 
term in als at the bottolU into contact, caus
ing the electric current to heat the platin u m  
fusl! t o  red ness and i.nstan tly fi r e  the powder. 
The operation is extremely simple, and en-
a bles one to remain at some distance frolll  the flash 
am) even to be incl uded in the pictUl'e, as it  is evi
dent that the length of the string can be adj usted to 
suit the circumstances. 

With a light of this kind it is all easy matter to take 
instantaneous interior daylight photographs of chil
dren and infants. Placing them near a window, the' 

camera is adj usted on a stand and focused. The flash
light may be located six or eight feet from the subject, 
arran ged to i l luminate the shado w side of the face. 
The shutter of the camera may be set at a very slow 
speed. Taking the operating bulb of tbe camera in 
one band and the string of the flasb lam p in the other, 
the photographer can set off both at the same time, 

. com pressing the shutter bulb with the right and pull
ing the string with the left hand. The i ntensity of the 
shadow side may be varied by the distance of the light 
fro m the subject. Very soft and pleasing chil
dren's portraits may be made in this way. B ut 
flash-light pictures at night can be made perfectly, 
and in large rooms duplicate sets of light can be 
arranged to flash at once and thereby give proper 
i l l u m ination. The device h as also the merit of 
bei ng inexpensive. w hich will  commend it to 
many. 

We are informed that Himmer &. Potter, of No. 
168 Greenwich Street, New York, are th e manu
facturers of this convenient article. 

. '  . . . 
Repair.. to the (jry .. tal Palace. 

Extensi ve repairs are in progress on the Crystal 
Palace. at Sydenham. near London.  The glass in 
the whole of the Central Transept is being re
placed, the area to be covered measuri ng nearly 
t wo ac·res. It is interesting to note that the pro
portions of the ori ginal structure were largely con
trolled by the size of the glass which it was pos
sible to obtain in large quantities in the exhi bition 
yeal" 1 851. The maximum length then com 
mercial ly practicable proved to be forty-n i n e  
inches. The glass originall y  used was a sixteen
ounce q uality, and the strip:, were ten i nches wide 
and fitted into grooves in wooden sash bars. I t  
was originally i n ten ded to use p utty, but t h e  ma
chine devised for puttying t hese sashes proved un
workable, and the plan was then adopted of 
passing the bars through a tan k  of thick paint. 
This pai n t  was automatically scraped off the sur
face of the bars as they wel'e removed, but the 
grooves i nto wbich the glass was to fi t  remained 
ful l ,  and, 011 drying, made a watertight joint be
tween the glass and the sash bar. The joint was 
real ly too good from the poi nt of vie w of the firm 
who took up the contract for movi ng the Exhibi
tion bui ldi ng, for it was practicall y  impossible to 
break the j oint without at the :;ame time smash
ing the glass. When re-erected at S ydenham a 
twenty-one ounce glass was substituted for the 
one originally u sed. but the methods of construc
tion and the size of the sheet were unaltered, 

J t itn t il  it �tUttitan. 
In the present repairs twenty-six and thirty-two 

ounce glass is  being used. The sheets measure 51 X 18 

i nches. Steel sash bars are being substituted, and 
they are covered with a special section of t inned lead, 
and the glass put in  place is  secured by bending down 
long flaps of the alloy. 

. ' . . . 
The Large .. t Patent Ofllce Gazette. 

The curren t  issue of The Patent Office Gazette, 
Vol. 89, No. 8, bearing date Tuesday, November 21, 
1899, is the largest ever issued. There are 321 pages of 
drawings and claims, which record 535 patents, 59 of 
which are in one , classification, and all but 4 of these 

A SIMPLE ELECTRIC FLASH-LIGHT LAMP. 

are granted to one applican t. The 59 patents alone 
contain 1, 593 claims. The work of pri nting this n u m
ber of the Gazette was so heavy that it req uired an 
extra force of men to allow of its being issued on 
sched ule t ime. 

. , . . .  
A DESTRUCTIVE GAS EXPLOSION. 

A terrible gas explosion , followed by a n umber of 
minor explosions, recently destrOYEd a three-story 
private house in East Fifty-sixth Street, New York 
city. One man lost his li fe, several persons were i n ·  
j ured, a n d  t h e  adjacent a n d  opposite dwell ings 
damaged. The ownel' of the house and his family 
wel'e traveling abroad, and d uring their  absence the 
rooms were being renovated and redecorated . 

The theory ad vanced to account for the terrihle ac
cident is that gas had escaped from the main .and had 
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found its way into the house through crevices i n  the 
earth. Every door and window being closed, au ex
cellent opportunity was presented for the accumula
tion of a large volume of gas, which would explode on 
communication with the first flame. How destructive 
was the explosion and how great the havoc wrought 
is wel l shown by our illustration. reproduced from a 
photograph taken on the following day. The interior 
of the house was completely ruined. The front and 
rear portions were blown out ; the floors and walls 
suffered terribly, and the windows in the opposite 
d wellings were shattered b y  the flying pieces of stone. 
A fter the explosion the street was rendered impassable 
by t h e  debris. 

The condition of the ruined house and the 
fact that there were several exp losions lead 
to the concl usion that the greatest volume 
of  gas h ad accumulated in the cel l ar and 
basement. Here the 1I1ain explosion proba
bly occurred, followed by successi ve explo,  
sions in the upper stories and the collapse of 
the front and rear wal l s. 

... . .. 
Permaugallate of Pota .. s l u ." as all 

,\ n t l d ote. 

The powerful  oxidiz ing properties of per
mallganate of potassium have rendered it 
valuable as an antiseptic a n d  dis infectant, 
but its pro perties as an antidote for various 
poisons are not so general ly known.  It  has 
been prescri bed with success by Bokai and 
other physicians in  t h e  case of phosph orus, 
wh ich it transforms into ort hophosphoric 
acid. It has been used by Autail for oxalic 
and hyd I'ocyanie acids and their salts as wel l  
as  for  strychnine and other vegetable a l k a
loids. Pyle Koemer has em ployed i t in the 
case of poisoning by OpiUIll ,  and Lacerd a for 
serpent tites and those of vpnomous insects, 
spiders, e tc. Several years ago the physi· 
cian H ugoneng sho wed its actioll against 
atropine, aconi tine. caffeine, cocainine, etc. 
In a recen t  work, an Italian physician, Para· 

tore, has remarked its effect upon the vegetable alka
loids such as n icotine and aconitine and also upob the 
vegetable poison curare. He has studied its action in 
cases of pOisoning b y  strychnine, comparing it w ith 
the usual antidotes such as tan nin and iodine. As a 
result of his researches he finds that the permangan ate 
is superior to the others, whether employed i n  di rect 
injection or in cleansing of the stomach. 

. I . � .  
A N ew Rep roductive Proce .... "or P i c t u r e  ... 

An association has been formed in German y called 
. .  The U nion of Friends of A rt for the Official Publ ica
tion of the Royal National Galleries. ,. As its name 
implies, the society is the vehicle for distributing 
among the educational and . religious institutions of 
Germany and the people in general facsimile copies i n  
colors of t h e  great masterpieces a n d  famous paintings 

in the royal gall eries in Europe, thus planting 
the seeds of art ed ucation i n  the m inds of the ris
ing generation. The society enjoys great popu· 
larity, and success has cro wned its efforts. The 
superiority of the prints is due i n  the main to 
the peculiar process which the society owns and 
which is employed by it alone. I n  time it will be 
introduced in  the United States. It differs in  Its 
method frOID any heretofore employed , as it en· 
abIes the reprod ucing artists not only to create 
true facsimiles of originals by means of photo
graphy and steel etchi ng. but also to produce the 
depth of color and peculiarities of manner of each 
master. The process, while an intricate and costly 
one, is  not patented, but the detai ls are kept a 
strict secret. After the original paintmgs have 
been p hotogl'a phed with the aid of special came· 
ras and plates, the p hotographs are transferred to 
steel plates, the surface of w h ich by some peculiar 
treatment has been prepared to recei ve the im· 
pressions from the negative. The outline is thus 
obtained u pon the steel with great exactitude. 
The colors. as true to the original pai nting in  the 
distribu tion of light and shade as man i pulation 
of the brushes of eminent artists can make them. 
have been reprod uced on the photographic coPY 
first obtained. and the complex color picture t h us 
created is transferred to as many l i thographic 
stones as there are colors represented 'ill the pic·  
t ure, from w hich impressions are taken on presses 
worked by h and. The greatest care is  used i n  
the choice o f  subjects for reproduction. 

• I '  . •  

THE Board of Health at Plainfield is consider: 
ing the q u estion of adopting a rule w hich wil l 
prohibit the burning of leaves with i n  the city 
limits, as it is clai med that the practice is con
ducive to much iII health during the fal l  season. 
Several p h YSician s have said t h at the smoll:e and 
smudge whic h com es from burning leaves is the 
cause of many of the ail ments of the throat, lungs 

aDd eyes. 
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THE FUTURE OF SOUTH AFRICA .-II. 

BY EDGAR lIlELS, FORMERLY EDITOR OF THE JOHANNBSBURG DAILY 
NEWS. 

H avinl!' thus, in my previous article, outlined briefly 
the status of com merce i n  South Africa, a word about 
the resources and topography of t h e  country w i l l  not 
be. am iss. 

The southern end of A frica is of volcanic origin,  as is 
proved by the d iamond m i nes in Griqualand West, 
w h ich are really extinct craters. From the coast to a 
h u ndred or more mi les i n land the co untry is fairly ter
ti le and studded w ith n n d u lating h i l ls admirably adapt
ed for v i n eyards. Beyond this fertile belt l ies the Hin
terland ve ldt-level plai lJ s  sparsely covered with short 
grass and d otted here and there by the karoo bush, a 
stunted tree from a foot to ei ghteen i nches high. B:ere 
t housands of sheep an d cattle graze. l iving i n  com para
tive l u xury on the leaves of the nutritious karoo. 

Back of  this comes the plateau,  so me five tho usand 
feet above the sea. It  is  on this eminenc'e that the gold 
m ines are sit uated . These, too, are of volcanic origin, 
tremen dous p h y sical u p h eavals having produced the 
peculiar conglomerate q uartz, cal led banket, in  w h ieh 
the gold is fo und. Aga i n ,  further i n land, is another 
pl ateau, rich i n  minerals and splendidly adapted for 
eattle raising. 

Minerally.  South Africa is t h e  richest country in the 
world. Every m i neral known to science can be fou n d  
there. D iamonds bei n g  the most val uable come fi rst. 
Leavin!!' aside the K i m berley and the Jaegersfontein 
( Free State) mi nes. the precious stones are also to be 
fou nd I II the Vaal River. seventy m i les from Kim berley ; 
near K lel·ksdorp. i n  the Transvaal ; in Zebed i li's coun
t ry. north of  Pretoria ; i n  the Zou tpansburg dist rict, 
and i n  the Blaau w berg Moun tai ns. Rhodesia is closed 
tel"l" i tory as far as d iamonds are concerned . for M r. 
R hodes. as managing di rector of the De Beers Diam ond 
M i n i n g  Com pany, made a contract w i t h  h i mself as the 
managi ng d i rector of the Brit ish South Africa COI11 -
pan y, C h artered, gi vi n g  h imself  the excl u s i ve righ t to 
mine d I amonds in Rhodesia for . .  obl igation s ren o 
dered ." 

Gold h as been found in So u t hern A frica s ince t ime 
im memorial,  and M as i l o n aland is pop u larly s u pposed 
to be the Lan d of O p h i r  m en t ioned in the B i ble.  I n  
mOll ern t i mes gol d w a s  fi rst. f o u n d  by A rabs a s  ea rly as 
1 500. N o w  it is found tt t Joh an nesb u rg, Klel'ksdorp, 
Barberton and ' K l"ll ger�dorp. in S wazieland .  at Knvsa, 
at PotchefstrolIl .  i n  Zu l u l an d .  Damaralan d  and Na

·
m a .  

qualand , i n  Rbodes ia ,  a n d  a dozen other spots. The 
onl y al l U V I al gol d  worth m i u i n g  i s  that at Lyden bu rg. 

Coahs f o u n d  In t h e  Cape Colony in half a dozen 
places : m N atal. n ear D u n d ee : in Zulu land, t wenty
ti've lIl i les fro m St .  LUCIa Bay ; m t h e  Orange Free 
State, near K ronstad t and VIiJoen's Drift ; in the Trans
vaa l ,  at KIt' I'ksdorp and Vereenigung and at Bo ks b u rg; 
and i n  Rhodesia on both banks of the Zambesi.  The 
approx i mate output of the coal  fields i n  1898 was 
nearl y t wo m i l l ion tons. 

S i l ver iM found a l l  over South Africa, but the onl y 
m i nes in operation are those near Pretoria. T he offi
cial  reports of the Transvaal state that the best veins 
are from t wo to four feet wide,  assaying forty· five o unces 
of � i 1 ver a n d  ten per cent of copper to the ton of Ol·e. 
U n der the prese n t  system of working, each ton of ore 
J l I'od uces $13 . 50. T h e  Marico m i nes, near Zeerust, as
say sixty ou nces of si l ver to the ton, but cannot b e  
worked with profit, owi ng t o  a lack of coke. . 

Copper is found in Namaq ualand, where it h as been 
m med smce the seven teenth century. About thirty 
thousa n d  tons of ore were shi pped to Engla n d  for 
I'melti u �  last year, the val ue being about $70 per ton

'
. 

Lll rge d eposits  of copper have also been fou n d  i n  
Mas h onaland. The prl Ucipal mines are those of t h e  
Cape Copper Com pany, which made an esti mated pro· 
fi t  of nearly balf a mill ion dol lars last year. 

Lead i s  found in  connection with other metals i n  all 
parts of t h e  cou ntry. Zinc exists in the Malma,ni  diS ·  
t.rict, and antimony near Barberton and i n  the Zout·  
pansburg. T i n  is m iped in  payable q uanti ties in 
S wazielan d ,  t wenty-one pounds of pure tin bei ng taken 
hom every ton of ore. I ron is every w here. but is not 
mined.  the profit bemg too small .  

QU icksi l ver h a ll  been disllovered i n  large quantities 
i n  th e northern part of the Transvaal, and as it brings 
$60 a flask at the gold mines, this find has proved a 
m ost l uck y one. 

. 
Asbestos "IX feet in length has been found on the 

Oran ge !J. l ver banks. It is coarser than the Canad ian 
prod uct .  but is more valuable on account of its length. 
The Griq ualand West Copper Com pany and the Cape 
Asbestos Com pan y are m i n i ng the fi ber at a profit. 
M I ca exis ts  III t he Zoutpansburg. between the Selati 
a n d  the Great Le ta ba Rivers. Salt is also plentiful, 
and especially so at U lten hage , Cape Colony, w here 
as m uch as 1 00  000 bushels have been m i ned in one ' 
year. It is also mined at Cradock and Bloemfon
tei n. Sulphur in paying deposits is found at Tuli,  
Rhodesia. In  Natal there are shale beds promising pe
troleum. Clay suitablt- for pottery, l ime and kaolin 
are to be found i n  a number of places. N itrate de· 
posi ts haVE been located in the Door�berg Mountains, 
where they are said to estend for more tba,n. fifty miles, 

J t ientifit jmeritlu. 
Besides diamonds. other precious stones are ame ·  

t hysts, beryl, carnelian, garnets, olivines, opals, 
sapphires, topaz, tourmalines and turq uoises. 

Having delved into the m ineral depos its of South 
AfI'ica, i t  behooves me to say something of the results of 
these finds. Leaving out of the q uestion the diamond 
m i n es at K imberley. which are capi talized at $20,000, 000 
and w h i c h  pay d ividends of frolll twenty-five per cen t  
t o  t h i rty per cen t  per an num, the total d i vidends o f  the 
gold -prod ucing m ines i n  1896 was $ 7, 450,000. In 1897 it 
was s ix  m i l lions more, and i n  1898 it  was $24,450, 000. 
Amoug the d i vidend-paying properties in 1898 were : 

Drietfontein, 25 per cent ;  Glencairn, 25 per cent ;  
Knigh ts . ao p e r  ce nt ; Rose Deep, 4 0  pel' cent;  Lang· 
lagte Estate, 45 per cen t ;  Crown Deep. 50 per cent ; 
Vil lage Main Reef, 60 per cent ; Geiden h llls Deep. 75 
per ceu t ;  Durban Roodeport, 80 per cent ; Bonanza, 
100 per cent ; Heu ry Nourse , 125 per cent ;  Gelden h uis 
Estate. 147%, per cen t ;  Weuunar. 150 per cen t ;  Crown 
Reef. �40 per cen t ;  Ferreira, 300 per cen t ;  Johannes
b urg Pioneer. 675 per cent. 

The capitalization of these m i nes is as extraord i n ·  
ary as t h e i r  d i vidends. T h e  S i m m er a n d  Jack Pro
prietary is capitalized at $23, 500, 000. The Robinson 
(De V i l l jers) comes next w i t h  $13. 750, 000. Then comes 
the Rand fontein with a mere $10 ,000.000 and the City 
and S u b u rban with a paltry $8. 500,000. T h e  latter 
paid fifteen per cent d ividend last year. 

But wining compan ies are not alone in this respect. 
T h ere are a n U l11 ber of land, finance and exploration 
companies which can hold t h e i r  own when it cOlli es to 
a question of capital. The B d tish South Afdca Com· 
pany, chartered. has a capital of $18, 500, 000. m ore or 
less watered, and used III the developm ent of Rhodesia.  
T h e  Consol idated Gold Fields. of South · Afri ca. has a 
capital of $13.000, 000. Of the banks, the Rob i nson 
South African Ban king Compan y stands first with

' 

$ 1 5, 000;000. 
In som e · ' respects ; the gold mines have been i m 

proved, especial ly  in  t h e  cost of  running and in  the 
larger percentage of . ore extracted. The fol lowi n j!  
tables a r e  from the offiCI! of The Trans vaal Minmg. En·  
gineer. The fi rst table is i l l ustrative of the IIconomic 
progress of the W i twaterl'l'and m i nes : 

(One ton = 2.000 Ib ; one dwt. 1889. ' 1892. 1 �'9.';. 
of Ilold = about iIs 6<1.) 39 Companies. 74 COmplUlle8. 56 Com panies . 

Nnmber of tons of ore mI lled . . 
Average n u m ber of stamp" at 

crushf�� 'pow�r of stamp 'pe�1 
dIem. . . . . . . . . . . . . . 

Gol<1 obtained by mill lng i 
(oun(·es) . .  . . . . . . . . . . . 

Gold obtsmetl by concelltra -
lion (ollnces) . . . . . 

Gold obtained by cl umde p�o: 
cess (ounces) . . 

Value of total prodllction · · · · ·  
Proporttou of same oistrib" ted 

in dIvidends 

Proportion of same 
�

ut on 
labor. macbmerr. evelop. 
ment, depreciatIOn. etc . . . . \ 

Total fi,leld per ton of ore 
ml ed (all  sources).. . . 

Total inclusive cost. of treatillll 
one ton of ore (a180 lowest, 
�

de at whlcb ore could 
worked withont 1088 

under existing condl ttonR). 
Yield of lI:old 

�
er ton of ore 

from .the m I I  . . . . . . . . . . .  
Yield of gold per ton of ore 

from tal lin� (cyamde) • .  
Net 'prollt from one ton of are 

Ill! sbown by dIVidends 

306,161 

713 

369.557 

£I,389�OOO 

24'14 dwts. 

24'14 dwta. 

1 ,979.35! 8.456.575 

1,907 2.546 

3"21 tons 4 '14 tons 

9�3,291 1 ,50 1 ,623 

40.357 1 1 1 .39'7 

160,168 688.732 
£4,297.610 £7.840.779 

19'4 per cent 28'8 per cen t  
(£833.�12) (£2.258,44 1) 

SO'6 per ceu t 71 '2 ver ce.nt 

12'65 d \\ ts .  13· 18 dwta. 

10'20 dwts . 9·as dwts. 

9'77 dwts. 8'69 dwts 

4'63 d wts. 

88. M .  J3s �d 

T h e  second table tl h o ws t h e  output for the sallie dis
t J' ict d u ring the same years : 

January . . . . . . . . . . . . . . . . . . . . . . . . . . .  . . 
February . . . . . . . . . . . . . . . . . . . . . . . . . . . .  . 
March . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  . . 
Aprtl . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  . 
May . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  . 
June . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  . 
July . . . . .  . .  . . . . . . . . . . . . . . . . . . . . 
A UlI:ust . . . . . . . . . . . . . . . . . . . . . . . . . . . . ��

t�r
ber

: . : : : '. : : : :  � :� '.: : ' : .  : : : : ' : :  : . • : :  
November . . . . . . . . . . . . . . . . . . . . . . . . . .  . 
Decemher . . . . . . . . . . . . .  " . . . . 

Total,  ounces . . .  

1 889 .  18!rZ. I 1 895.  

25,�06 �.!.457 
27.919 
117,029 
35,O2l! 
30,878 
31.09 1  
80.500 
34. 1 48 32.214 
83.722 3Y .05O 

84.56() 
f!6,'i49 
9 1,24a 
9.'; 502 
99.436 

103.21;2 
101.1l79 
10'2.:t.l2 
101.tll;2 
112,167 106.795 117,748 

177.463 
16".295 
184.94a 
If!6.3lI:i 
19t,5MO 
m".941 
11111 41)8 
l!O3.573 
1 9 ' .764 
l!rZ,652 
11/!},218 
178,428 

369,557 1 ,210,867 2.277.635 

But enough of mines -let us return to legitimate 
business. The pri nCipal industry is wagon, harness

' 

and saddle man u facture, of which there are abou t four 
hundred and fifty plants, em ploying three thousand 
hands. _The ann ual Im portation i n to the colonies of 
thil'! class of goods is about $400,000. .  The leather and 
leather Il'oods i m por ted are about $3, 000,000. There are 
abou t a dozen smal l breweries, but their prod uct is so 
bad that nearly h alf a mil lion dollars' worth of beer 
and ale is imported yearly. Among other industries 
are printing and bookbinding, ship builders, oil and 
creosote works, furn iture manufactories, ice plants. 
soap 'an d  cand l e  makers, brick yards and potteries and 
one woolen factory. * 

Most of the ret!loil business is in the hands of Malays, 
and none of the stores are of enough i m portance to 
prevent successful com peti t. ion.  In fact , a real Ameri-

.. Theee manofacCOriee are smal l  aftalra and COUld Dot withatalld active 
competlUO�. Some of them employ onlJ two Of three blUJde. 
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can store would be welcomed. The d uties for the Cape 
Colon v on principal i m ports are : Agricultu ral i m ple· 
ments, 10 per cent ad valorem ; cement, one shiling per 
hundred pounds ; flour, five shil l ings per h undred 
pounds : cotton man ufactures and drugs, 12 per cent ; 
crockery and f u rniture. 12 per cent ; haberdashery, 
hard ware and hats.  12 per cen t ; i ron. 10 per cen t : 
jewelry, leath er, l i nen goods and machinery, 1 2  per 
cen t :  canned meats, four cents a pound ; spirits, 10s. 0d. 
per gal lon ; paper for pri n ti n g, free : tea, sixteen cents 
per pound ; tobacco (cigars $ 1  per pou nd and 10 per 
cent ad valorem) ; furniture, s ix cents per cubic foot 
woolen manufactures. 12 per cen t. 

I n  Natal agricu l tura l im plements are free : cottons 
are 5 per cent : h ard ware, 5 per cent ; mach in ery, free 
woolens, I> per cent. In the T I'ansvaal m ac hinery pays 
1� per cen t ad valorem ; tea, 5s. per h u n d red pou nd� : 
all  bo<.oks. printed matter and seeds are free. 

T h e  best i n vest l llents for capital will  be drygoods 
stores, man u factories tor clothing and good restaurants. 
Goods that will be needed are hard ware. clothi ng. 
agri cul tural i m plements, mining machinery, building 
materials, woolen goods, and about everything needed 
to d ress man and woman. 

The future of South Africa is b right w i t.h p l'omise, and 
America's opportunity for obtai n i n g the greater part 
of the trade is excel lent . But it behooves Americans to 
. . h ustl e ,"  in order to he 011 the ground the day peace 1s 
declared , fbr the w i l y  German and the pushing Hoi·  
lander w i l l  be there. see k ing to expand t heir respective 
trades. 

So it remains entire l y  with the American business 
man to say whether we s hall have anoth er mart for 
our wares, or w hether some competitor shall benefit 
by British aggressi veness and the Boers' sturdy stub
bornneHs. 

The acco m pan y i n g  pictUl"es are fai rly I l lustrative of 
the pecu liarit ies of the peoples and in ciden tally of the 
cou ntry itse l f. 

Pieterlllari tzb urg, the capita l of Natal. is a pictur
esq ue town,  situated about seventy m i les due north of 
D u rban, the secon d  seaport of South Africa. Inter· 
est is centered in i t  at pI·esent. beca use it  is t h e  head
q uarters of the ex ped ition sent to the rel i ef of Lady
smith.  The pec u l iar two· wheeled veh icle, d ra w n  by a 
Kaffi r, is a j i nrick8haw. i m ported from India and seen 
freq uent.ly in  Pietel· l ll a l· itzbu rg. 

The pictures of the nati ves are ty pical i l lustrations 
of the d ress worn by the KafH rs. Civil izat ion h as 
taugh t sOllie of thel l1 to read and write, others to d ri n k  
a p d  gam ble, b u t  few o f  t h e m  c a n  accustom themsel ves 
to the close confine men t of ci v i l i zed cloth ing. E ven 
t hough ..extravagantly  fon d of bright colors and fancy 
ornaments.  the average K afH l' prefers as l i tt le  clothing 
as is consisten t with a most I t beml I ll terpretation of 
the law. Stil l ,  in t h e i r  ca8e i t  IS honz �oit qui mal y 
pense. for t h e y  are generally overgrown, innocent
mi nded c h i ldren. 

The farm house is one of a type that can be seen in 
any part of Sou t h  Africa, but more especially i n  the 
lower pal·t of Cape Colony. w here vege tation is  more 
plenti f u l  than i t  is f u rther not·tll. Cypress aud orange 
t l'ees abound.  with few apple or pear trees, and scarce l y  
a n y  oaks. 

I t  is  a com mon sight to witness the .. outspan ning " 
of a team, as shown i n  one of the pictures. Nine out 
of ten settlements, whether vil lage or town, are away 
from the rai l ways. and coaches are necessities of i n ter
course wit h the o,uter world. From six to twelve ani
mal8 , hOl'ses or m u l es. or a mixture of both. constitute 
a team.  Relays are provided at the end of every 
hour's travel If  it  be a J.:egular passenger coach carry
ing mail ; if  not, then exhaustion alone IS .the l imit  of 
a team's trip. 

. · e • 
A utolDoblle N eW8. 

Motor vehicles wil l  be a feature of the fifth annual 
Cycle and Automobile Show, wh ich will  open at Madi
son Sq uare G arden during ·th e  week beginning Jan\1-
ary 20. 

At last President Cla.usen has decided to admit auto
lllobi les to Central Park in restricted n u m bers. i n  
order that horses may become accustomed t o  seein� 
them ;  and si nce Mr.  Clausen h as been out several 
times in an automobile and h as run it h imself, he has 
become quite expert in handling it. 

. 
The unaccustomed noise of an automobile in Prospect 

Park on Novem ber 21 was the cause of a stampede ' 
among sOlIle horses and the .upsetting of a surrey in  
w h ich two ladies  were inj ured. T h e  Park Commis-

. sioner of Brooklyn says that h ereafter only experi
enced operators will  be allowed in the Park with auto
mobiles, and they w i l l  be confi n ed to certai n  dri ves. 

. ' . . . 
Trlal 8 of' 'I'orpedo Doat " Viper." 

The Parsons turbine hal! agai n pl"O ved its ability to 
drive a torpedo boat at very high speed. On the offi
cial trial of the .. Viper, " a 325-ton destroyer for the 

British navy, equipped with compound turbines of 
10.000 horse power. a speed of !ll ightly over 32 k nots, or 
37 m iles an hour,  was real ized at � horse power. When 
she develops her full horse power, the contract Ipeed 
of 35 knots will probably be realized, 
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A most interesti ng exhibit  at the Paris Exposition 
w i l l  be that made by t h e  U n i ted States Weather 
B u reau. I t  w i l l  be prepared u n d er the personal super· 
v i � ion of the Ch Ief of t h e  B u reau,  W i l l I s  L. Moore. 

Prof: J. A.  Brashear bas deve loped some of the 
c u r ved plates on which he p hotographed the sky one 
n i ght rece n t l y  when t h e  m e t eors were ex pected to 
ap pear. W h i le ·th e  nigh t was very bad for photo· 
graphic  p u rposes, the p i c t u res of t he stars w h ich he 
o b t ai n en w ere exce l lent . H e  said that t h e y  covered ten 
t i l l a's t he area. t hat was poss i b le w i t h  ord i n ary plates, 
a n d  t h e  pwtu res of the stars were w e l l  deti n ed and 
con t i n ued clt'ar to t h e  edges of the p lat es. T h e  t i ll le 
al ld labor w h ich were expended in prepari n g  to  photo· 
graph the meteors was not wasted, because i t  was shown 
t h at curved plates a re t h e  proper thing for astro· 
nOlll ical  p hotogm p h y  and have opened up n e w  possi
bi l i t i es i n  this fiel d .  

A pen d u l uI l 1  300 feet l o n g  was used i n  t h e  Maso n i c  
Tem p l e, C h icago. N ovelll ber 1 2, f o r  an experi ment.  
Prof.  Be vis ,  o f  t h e A 1 ' I 11 0 1 l  I '  I n st i t ute.  demonstrated 
with its use the wel l ·  k l l o w n  ex peri l ll e n t  of Foucau l t .  
T h e  deviation f rol l l  t h e  la \\'s (I f gra v i t y  w a s  delllon · 
strated by means o f t i le pen d u l l l l ll .  T h is deviat ion i s  
causen b y  t h e  rotatiol l  of l h e ear t h ,  a n d  i n  t h e  f e w  
m i n u tes that t h e  pend u l u m  s w u n g  i t  had beg u n  t o  
revol ve in a hor izon t a l  c i n , l e .  w h ICh wou ld h ave been 
cOlll plete(1 i n  t h u·t y,s l x h o u rs of consta n t  motion had 
the heavy bal l been a i l o wed to s w i n g  t h at lung. The 
w e i g h t  and ulOtion of t h e  pen d u l u lll was neither ac·  
celerated nor  rt·tarded except hy the i I l fl uence of grav 
i ty a n d  t h e  at m os p h ere.  T h ree I t u l l d red feet of  w ire 
was use(1 III s u � peIlll i n g  t he weight. 

An attractive so l u tion of t h e  p u rpose of Stonehenge 
'was p u t  for ward at the Brit b h  Associatioll  rece n t l y .  
D r. A l fred Eddo wes, addressing t h e  A n t h ropological 
�ection,  advanced the theory t h at the b u i l d i n g  was a 
g igantic s u n - d i a l .  'r i te  t h i rty great u pr i g h t  stoues 
w i t h  their  i u tervals � h o w ed,  i n h i s  o p i u i o l l ,  t h at t l t e  
circle w as divided i n t o  s i x t y  e q u a l  parb, t l t e  grooved 
stone having been uspd for s l l p po rt i u g  a pole, w h ich 
formed the poi n ter of  a s lI l Hl ia l  for d a i l y  obst;'rvat i o n .  

or an m d icatol' of t h e  r i l u e  o f  t h e  year \) y t h e  length 
of the s h a d o w . D r. Heb . .  sl  ian E va n s, who presided,  
h e l d  that D r. E d d o \\'e� h a d  proved h i s  point, that 
Stoneh e n ge h al l  been l I sed as an obsel'vatory ; but 
:Mr. A rt h u r  E v a l l s  protested a:�[l i nst the atte mpt to in·  
trod nce very precise and r i gorous i rl eas i n to a rude 
mon u me n t ; ami conte n d e , j  t hat Htonehenge, w h ich 
was on t he site o f  an early B I'o l J ze A g p  celuetery', o u g h t  
n o t  t o  be regarded a l o n e ,  b u t  i l l  re lat ion to It l a l'ge 
serips of o t h e r  stone mon U lllents .  O ll e  w o u l d  l i ke to 
k n o w  w h at IS t h e  date  or per iod to w h ic h  t h e  oldest 
a u t h e ntic s u n  d I al can be a t t r i b u ted . 

T h e  Bekian A n t arct i c  eX [lf·d i t io l l  has reac hed A n t ·  
w e l · p .  I t w a s  a pri vate e n t e r p l' I se u l l d er the patron
age of t he Bt'lglal l  govern lll e n t  aud was o l'gan ized by 
1\l . A. d e  Gel' l a c h e. w h o cO l ll l u a n d ed it.  I t.  sa i led frolll 
A n t \\'e l' p  a l i tt l e  ovt'r t \\'o  years ago, a l l d  r i t e  rpsearches 
and d l!;co vel' les ma(le by t h e  seie n t ists w l l O acco m ·  
p aI l l e!1 t h e  ex ped i t i ( ) n lue 1 I 0 W  sa i d  t o  b e  o f  more i lll · 
pol' t a n ce t h an was a t.  ti r, t  s u p posed . 'l' he exped i tioll  
e x p l ored Graham's Land ,  Pal uler's Lau d .  and Tri n i t y  
LaI H l . The voy ag-ers rellJai n ed f o r  fi f�eell  m o n t h s  m 
t h e  S o u t h  Poiar rt'gions, and d u ri n g  t h i s  pe l'iod a 
n U l lJ bel' of I l lagnetlc  and Ill eteorologica l observations 
were record e ( l .  The ex ped i t i o n  ret u l' l l s  w i t h  a fine 
c o l l ection of f a u l la,  aut!  w h at IS said to be of t h e  gl'eat
t'st i l l l portan ce, t h e  Illatenal  res u l ts of  t h e  deep sea 

. researc h w h Ic h  for1Ilpd part of  t h e  progralll ille of t h e  
ex ped it IOn.  T h e  deepest k n o w n  so u u d i ugs t o  t he 
so u t h of C a p e  H orn were o b t a l lled at a d ep t h  of 400 

I l I pters bet w e e n  t h at cape and t ! t e �ou t h  S h etlaud 
I s lan ds. The l o west tempera t u re w h ich was registered 
on t h e I r  i n s t r u l Ilents  wa� 4 3 '  b e l o w  Centigrade, eq u i va·  
I t' l l t  to 77°  of frost Fah ren hei t .  

D'Arsonval has o bserved t hat p i eces of rubber 
t u be i m m ersed in CO. u n d e r  a p ressu re of one t.o fifty 
atmosph eres swell conslde1'abl y and a bsorb large q u an· 
tities of the �as. T h e  augmentation of vo l u llle is  soule·  
t imes eq ual  to  t e n  or t w elve times t h e  ori ginal  bulk,  
and the con sistence i s  ch an ged, the r u b be l' becolll i n O'  
more gelatinous an d less e l astic .  O u  being exposed 
to the ai l', the disso l ved ca rbo n i c  acid  is grad u a l l v  
gi ve� o ff  i n  s l ll a l l  hubbies ,  w h ich gi\'e rise to a dist i lH:t 
son n d .  CO. at atmosp h e r i c  p rt'ssu I'e rap i tl l y  pa�ses 
through a r u b ber b l ad d e r. a lJ(l e�capes st i l l  llJore 
rapid ly . from a r u b ber bicycl e  t ire. Oxyge n ,  u n der 
l i k e  conditlOus, was fou n (1 t o  behave in a s i m ilar man 
nero The ai l' frorn a bicycle tire kept at constant 
pres!!ure by mean s of a n  air  p u m p  was exalll i n ed 
and found to be p 1'act ical l y  free from o x y!!'e n ,  and 
to consi st solely of  n i t rogen.  I t  is  kno w n  t h a t  ox y 

gen traverses t h i n  sheets o f  caou tchonc l 1 1 u c h  more 
read I l y  th an m i rogen ,  so that by si m pl e  fi l tration · 

of atmospheric air, a gas contai n i n g  40 per ce n t  of 
ox ygen lllay be obtai ned. The author concl ndes 
that 00 8 passes t h rough rubber b y  enteri n g  I n to 
solution with i t ,  that ox ygen does the same, but 
more slowly, w h i le nitrogen remai ns longest u nder 
pressure in a rubber challlber. -Comp. Rend. , 

E�lneering Nole •• 
A h u ndred bales of cotton were recently loaded into 

a box car 34 feet long, haVing a capacity of 50,000 

pounds. T h e  cotton was pac ked so tightly that there 
was space to put i n  five more bales. 

According to The Engi neering and M i n i n g  Journal, 
the val u e  of the i m ports of  precio us stones at the port 
of New York in the m o n t h  of October was $1, 233, 748 ; 
of .this  alllo u n t, $822, 594 were u ncut.  

The smoke n uisance represents a loss of fou r  or five 
m i l i ion pounds sterim g  per ann u m  in Ltmdon alone, 
says The B u i lder, and no one can es t i llmte the h u m a n  
sufferi ng i t  entai ls  b y  sh utting out  t h e  i n vigorati n g  
s u n s h i n e  a n d  by poison i n g  t h e  air. 

The Bald win Locomot i ve Works has j nst installed 
in its e rect ing shop a crane w h ich has a span of 1.'j8 

fee t. It w i l l  l i ft a 1 96 ,000 · po u n d  locomotive 40 feet i n  
the ai r, carry i t  336 feet and set i t  down again i n  three 
m i n utes and t h i rty-six seconds. 

E n g i n e  No. 1028 of the Reading Road has established 
a new speed record w ith a heavy trai n o n  the road 
run l l i u g  bet ween Call1den and Atlantic City.  The 
d istance is 55� m i les and was covered i n  47 minutes, 
t l t e  average speed bei ng 70 '6 m i les per hour. 

T h e  Dela w are, Lackawan na & 'Vester n Rail way Com· 
pany has ordered four so· called .. c l u b " cars for their  
s u b u rban t raffic; They w i l l  be leased out to com m u t· 
ers for a fi xed s u m  pet· year. T h is w i l l  i n s ure the 
lessees havi ng tbe same seats eacb day,  i f  they so de
s i re. 

At BalTo w,  Messrs. Vick ers, Sons & M a x i m  are 
ul ak i llg arrangements to h o use t h e i r  e m pl oyes. They 
w i l l  put u p  a thousand hOllses i n  a new V I l l age k n o w n  
as V I Ckerstown. T h i s  W I l l  be b u i l t  o n  'Va l n e y  Island, 
w h i c h  is  eleven m i l es long and one ul i le  wide. A bridge 
w i l l  be b u i l t  so as to gi ve easy access to the works. 

Accord i n g  to The Rai l way Rev i e w, tlte Tokio Card 
and Pasteboard C o m pau y, of  Japan,  is now ex pel· i ·  
Ille n t i n g  w i t h  paste boa rd as a s u bsti t ute for  I'oo ti n g  
s h i n gles. It  i s  s a i d  that s h i n gles of t h i s  materia l 
can be prod uced at a cost about 50 per cent cheaper 
than t h at of the wooden article. T he pasteboard is 
made of the desired t h ickness and tarred to prevent  
the material from bei n g  affected b y  the weather. 

The use of l iq uefied carbonic acid gas to extingu i s h  
underground fi res h as been dealt  w i t h  b y  M r. George 
Spencer in a paper read before the I nstitutIOn of M i n 
i n g  E n g i neers. A fi l'e occ u rred i n  a h ead i n g  of a 
col liery with w h i c h  M I'. Spencer w as con nected. It  
was decided to use carbon d ioxide to put o u t  t h e  fi re, 
and six cyl i n d ers of t h e  l i q nefied gas were su('cessf u l l y  
used . I n  case of fi re on s h I p board the u s e  of cat'bon 
dIoxide might prove i n val uable.  I t  can be i n stantly 
appl ied and save m uc h  damage by water to the cargo. 

T h e  fol l o w i n g  is a suggest ion for mounting plans on 
l men : Get a board or table sufficient ly  large to take 
t h e  plan and tack the l i nen dowu w i t h  smail tacks, of 

co u rse m i n d i n g  t h at no creases occ u r  1 U  the l i n e n .  
G e t  som e  COlll UlOn fl o u l', to w h i c h  a ( l d  t h e  propel' p ro 
porti on of water, and boil  u n t i l  the req u i l'ed t h ickness 
IS  obtai u ed ; w i t h  a sUJ()oth pai n t  brush S l l leal' t h e  
l lllen eveu l y  with t h e  paste, t a k i n g  care to leave no 
l u m ps on the s n da ce ; lay the piau to be mounted 
ca.ref u l l y  on t h e  Imen,  and with a hand kerchief  or soft 
c l o t h  press t h e  plan,  making i t  t igh t l y  ad here. After 
tillS put the board aside for t wo days to  dry, when the 
p l an will be reddy for tri m lll i ng off w i th a sharp pen· 
k n i fe. 

On N ovember 6 occurred a n  ex plosion of a calci u m  
carbi<le furnace i n  t h e  Domi n ion Carbide Gas Works 
near Ottawa. T h ere was a fire in the neigh borhood a t  
the time, a n d  t h e  water flowed d o w n  i n t o  t h e  carbide 
fu  l'll ace. As a res u l t  the w hole furnace blew u p, in
j u ri n g  fi fteen men . The carbide flew in c h u nks about 
the size of a man's fist, b ut one mass of carbide weigh· 
ing a thousand pounds was blown t h rough one o f  the 
factory doors. Eye w i t n esses of the catastrophe state 
that as the explosion o('cu rred the b u i ld i n g  was fi l led 

with flames as well as smoke and the fUllles of the car
b i d e, and t h e  people were al most overpowered . T h e  
f u mes were s o  stron g t hat t h e  w h o l e  vici n i t y  of  t h e  
factory smelled st rongly of t h e  gas. Accord ing to T h e  
Rai l way Review, the force of t h e  ex plOSIOn was f e l t  all 
over the v icinity. 

A tunnel  under the Bosph o ru s  has been tal ked of 

many t i m es. T here is large traffic bet ween t h e  t wo 
SHies of the Bos p h orns and t h e  delay caused by the 
open i n g  and s h u tting of the bridge of boats w h i c h  
n o w  fOl'IIIS t h e  only con nection is a great dra w back. 
The rail road compan y 1 8  now constructing its l ines 
o n  both sides, but this  w i l l  not he of very great avail 
u n t i l  the l i n es can be conn ected. T u n n eling by the 
ordinary methods i s  hindel'ed by the fact t h at the 
water is extremely deep and t h ere is  20 or 30 feet of 

m u d  at the bottom .  It  h as been proposed to snspend 
or tloat a tunnel sOllie 35 feet below t h e  su rface of the 
water, th us allowing u l l i n terrupted passage to vessels 
of even la.rge draft. It is impossi ble to state whether 
this plan can be carried out or not. There seems to 
be great engi neering difficulties in the way. 
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It is stated that an attempt will shortly  be made to 
connect Havana and Key West by the :Marconi sys
tem of wireless telegraphy.  

The Naval Academy at Annapolis h as a new electri 
cal li brary of 1 , 400 \'ol u mes presented to it by three 
a l u m n i. It incl udes a n u m ber of rare books. 

A rticles of i n corporation were fi l ed at 'l' renton, 
N .  J.,  Novem ber 22,  oi the' :Marconi W i reless Telegra p h  
Company of America, with an authorized capital of  

$10, 000, 000. 

011  the tri p home, Signor Marconi s i l?naled to the 
station at t h e  Need les while the vessel was s ixty m i les 
out. The terminal wire was fitted' to the mast of the 
steamsh i p  for the experiment. 

The C h i cago, Burl irigton & Quincy Rai lroad h as 
j u st com menced to eq uip locomoti ves with e l ectric 
headligh ts. It  was fou n d  that on trai n s  trave l i n g  at 
a very hIgh rate of speed a stronger l ight was neces· 
sary. 

It has been su ggested that the surplus power ob
tained by util izing t h e  gases of the blast f u rn ace to 
operate gas en g i n es m i g ll t. i n  some i nstances, be ad· 
van tageously em ployed m the man u fact u re of calcium 
carbi de. 

The I.ondon Tram way and Rail way World h ave 
arranged for an international tram ways alld l i:!ht 
rail ways exhi bition, the fi rst of i ts k i n d  h e l d  iu  E u ro pe. 
I t w i l l  be held at Agricultural Hall, London, fro m  J une 
30 t o  July 1 1 ,  1900. 

T h e  first use of Niagara power was as long ago as 
1 725, when the French erected a sawlIl i l l  near the site 
of t h e  presen t  factory of the Pittsburg Red uct ion 
Company.  I t  w as u sed for the purpose of s u p p l y i n g  
sawed l u mber fOI' Fort N i agara. 

I n d u stries and Iron form u lates JUany objections to 
the N ernst lamp. Th ere is no a u tomat i c  h ea t i n g  a r  
rangement for the smal l·power lam ps, and t h ey req u i re 
abo u t  eight seco uds of art i ficial h e at i n g  before t h e y  
c a n  b e  brought to i n cand esce nce. 'l' h e re a r e  a s  yet 
no lam ps of smal l candle power, and as each lam p has 
th ree wi res, their con uection is not al w ays con venien t.  
T here h ave been no practical tests of the l i ght  of t he 
lam p  outside of the laboratory, and th ere are as yet no 
lamps of this  design III commercia l  use. It is  thought 
by some that the N ernst patent cannot be h e l d  va l i d ,  
o w i n g  t o  t h e  same principle being involved i n  t h e  
Jabloch koff candle. 

The E lectrical World descri bes an extraordinary 
phenomenon w h ich has been noticed w i t h  regard to 
chestn ut trees i n  a street i n  Brussels, s ince the I Il s ta l la
tion of the electrical tram-cars. The fol i age beg-i n s  to 
t u rn brown and drop earl y i n  A u gust, to b u d  and 
even blossom agai n i ll October. The trees on the o p ·  
posite s i d e  of the tram way beh ave l I ke ord i n ary trees, 
for t h e y  lose their fol iage in the l ate au t u m n  a n d  d o  
not p u t  forth fresh blosso ms u n t i l t h e  spri ng.  Botau·  
i s ts  are i n cl i ned to bel ieve that the canse of this  s i l 1 gu · 
lar state of thIDgs is d ue to the leakage of t h e  e l t'ct rical 
c U ITen t  at places u ndergro u n d  aet l l l g  u po n  the roots 
of  t he t rees, w h ich are other w i se q u ite health y .  

U n der date of Septem ber 22, 1 899, Consul  D u d ley, 
of Vallcou ver, i n forms the DepartllJent t h at t h e  tt' le· 
graph h u e  from S kagway to Dawson h as been com

pleted and is now i n  operat ion. The nea rest poi n t  to 
Skagway reached b y  telegraph ,  adds the con s u l ,  iu  
C u m berland or COlllax, British Co l u m bia.  I t  is � t ated 
that arrangements w i l l  be made fOI' �teamers to call at 
Comax to del iver messages brought  fl 'om S kagway. and 
on t h eir north-bound tr ips fOl' l l 1 e�sages to  be d e l i v· 
ered at Skagway. T h is p laces Da\\' �on w i t h l ll a bo u t  
t wo a n d  one·half  days b y  t e l egra p h .  1\1 1' .  D u d ley h as 
also beeu i n formed that officers are at wo r k  surveY i ng 
a l i n e  frolll Ashcro ft, on the CarJ ad i a n  P a c i fic Rai l way. 
via Quesnel le, BI'itish Col u ill b i a ,  t o  Telpg-mph Cree k ,  
i n  the valley of the Stickene R i vei'. . A s  soon a s  t h e  
survey i s  com pleted, it  is  ex pected t h a t  a telegraph 
line will be (Jonsti'ucteti ; a branch l i n e  to At l i n , Br it ish 
Co l u m bia, f rom Lake Ben nett W I l l  also soon be i n  
operation. 

Peroxide of lead, when llsed as a cohereI' substan ce, 
shows t h e  pecu liar p roperty of decreas l l lg  HI con d uc 
t i v i t y  u n d e r  the i n fl uence of electl' ic  waves. T h i s  pro· 
perty has h ithel·to been held to d isprove Lo,lge's t h eory 
of the coherer, based u pon the forlll at i o n  of conduct· 
i n g  chains by the weldmg together of successi ve par
tic les. T. S u n dOl'ph h as studied the beh avlOI' of t h i S  
su bstance, and fo u n d  that a cel l con tai n mg PbO. pow 
del' tran s m i tted a c n rrent of  8'5 m i l l i a m peres to be!!'in 
w i t h .  Aftel' two m i n utes' ex posure to elec t r i c  wavt's. 
the curre n t  was red uced to 6 ·25 m i l l ia m peres, and after 
t wenty m i n utes to 5 m i l l iamperes. At t he salli e  t l lne, 
the amou n t  of  P liO. was s l igh t. l y  red uced, but the 
author does not  see m to be able to find the reason of 
t h i s  r<!d uction . The only c l e w  h e  gIves i s  that P b O .  
contai ns s o m e  moisture, and this ,  of  cou rse, mIght be 

evaporated by the sparks. B u t  whatever change 
takes place seems to be con fi n ed to the neighborhood 
of the terminals, and the posit ive pole becomes hotter 
than the negative pole.-T. Sundorph, Wled. Ann. 
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SIMPLE EXPE RIMENTS IN PHYSICS AND CHEMISTRY . 
Experi ment in Cap i Uarity . - A crystallizing ve�sel 

having been fil led with water to a depth of an inch or 
two, some mercury is allowed to fal l  into it from such 
a hei ght that when it strikes th e bottom of the vessel 
it shall  rebound in the form of globules . O wing to 
s u rface t.ension , q u ite a large n u m ber of the globu les 
w i l l  remai n u pon the su dace of t he l i q u id and . wI l I  
I ll u t u a l l y  et t ract each other with great force and at a 
d istance of an i n c h  or more. They w i l l  be strongly 

Fig. I .-MOUNTING THE KITE . 

repe l led,  also, by any o bject wet with water that is 
made to approach them, such as a wooden match, for 
example. 

Soft an d Elastic S u l p h u r. -Some roll sulphur is 
melted in a Floren ce flask, with very gentle heat, over 
a Bunse n  burner. It  i s  well to remove the flask from 
the burner before the complete melting of the brim
stone and to stir the latter until  the fusion is perfect. 
The flas k wil l  then contain sulphur in a very plastic 
state. 

Then the flask is submitted to h eat again and the 
melted sulphur vigorously stirred.  After a while the 
substance w i ll pass abruptly t o  a pasty state. Such 
passage from one state to the other does not take 
place instantaneously u n less the sulphur i s  vigorously 
stirred, but occ u rs gradua l ly. 

Experiment with Hydrosulph uric Acid.-Some hy
drosul ph u ric acid is ignited at the extremity of  a taper
ing tube which, through a rubber t ube, communicates 
with a Wool f  bottle in w h ich 
the gas is produced. Upon 
movin g the fla me over the 
surface of some water placed 
in a pan, sulp h u r  w i l l  deposit 
u pon t h e  liquid and thus per 
m i t  of writing a name, draw
i n g- a design.  etc. 

Preparation of Ni tro�en. -A bell glass is provided 
with two metall i c  combs facing each other and com
m u n i cating with the pol es of a R u h mkorff coi l  or a 
Holtz electrostatic induction m ac h i ne. Some phos
p horus is burned in the bel l  by the ordinary process. 
The cupel t h at contains it  is supported by a cork that 
floats u pon the water III which the bel l glass rests. As 
soon as the p hosphorus h as been completely burned, 
a si lent d ischarge of elec tricity is  passed through the 
combs. The elect riCIty I mmediatel y  precipitates the 
fu mes of phosphori c a n h yd ride; and after this the bell  
gl ass w i l l uo longer con ta l ll anything bu t pure n itro
gen. We wou ld advise the use of a bel l g l ass provided 
with three apertures , one at the top and t wo at the 
sides. T h e  one at the top w i l l serve for col lectin g the 
n i trogen w h en the bell glass is made to descend i n to 

Fig. 2.-THE LECORNU CELLULAR KITE. 

the water, and those at the s ides will serve for holding 
the metallic rods of the combs. -A. Bleunard, in  La 
Nature. 

• • • • 

THE LECORNU CELLULAR KITE . 
There is no a m usement more fascinating, m ore in

structive or more easi ly engaged in by everybody 
than kite-flyi ng. Although it is m uch i n favor on the 
other side of the Atlantic, it is yet too m uch ne
glected in France. Almost everywhere in the United 
States, there are to be fou n d  kite clubs analogous to 
the French bicycle and photographic societies, and 
which are i n  the habit of organizing competitions of 
various kinds. It is a great pity that the sport is not 
i n d ulged in i n  France as much as it deserves to be, for 
the kite is  a wonderful apparat us, of which a host of 
curious and i nteresting appl ications may be made. It 
is almost without a rival for the study of atmospheric 
electricity and for topograp h ic photograph y. It may 
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be employed as a life-saving and signaling apparatus, 
for the practice of wireless telegraphy,  for the study of 
meteorology , and even , as w ith t h e  bal loon, for making 
ascensions. The ordinary kite is  fam I l i ar to every one. 
W h atever be its form,  lozenge-shaped, rectangular, 
e l l t ptlCal, h exagonal , octagonal, etc. , it always consists 
of a p l ane su rface provided with a bridle to which the 
string is attached, and with a tail  of vary ing length. 
T h is last-named appendage w as for a long time looked 
u pon as i n d i s pensable. and it  seemed as if a tail less 

Fig. S.-RAISING THE KITE. 

kite could not be thought of. But the Oriental kites 
imported from China and Japan destroyed such an 
opinion . 

If we attentively examine the tailless Japanese and 
C h i nese kites we shall see that they are no longer plane, 
b u t  either (l ike the Japanese fl ies) consist of a plane 
part and two wings forming pockets and inclined 
t oward the rear, or, ( l ike the C h i nese apparatus) pre 
sent curved s u rfaces. This, in fact, is because the 
plane kite is  u n stable. I t  is  l ike a plank that we 
should like to keep in equilibr i u m  in a current of 
water, and at right angles there with, III holding it by 
a single rope. It is evident that however careful l y we 
fixed this rope at the center of the t hrust, the board 
would be in a state of  um table equil ibri u m  and wou ld. 
contin ual ly  revolve around i ts point of attachmen t .  
It would be entirely different i f  we should fasten a 
string to the handle of an u m brella and present the 
concavity of the latter to the c urren t. When we study 

t he stab i l ity of the tail less 
kite, we are thus led to seek 
fonus that are entirely d i ffer 
ent from those of the flat kite. 

Phosp h ureted Hydrogen. 
- A fe w fragments of calc i u m  
phosphide are al l owed to fall 
mto a goblet containing some 
water, and q uite a t h i ck lay
er of sawdust i s  i m mediately 
spread over the su rface of the 
latter. The bubbles of phos 

phureted h yd rogen acc um u 
late beneath the sawd ust i n  
form ing one very large b u b 
b l e .  which finally h fts the 
sawdust, bursts. and forms 
a series of rings of extraordi · 
nary si ze. Fig. I . -EXPERIMENT IN CAPILLARITY. Fig. 2 .-EXPERIMENT WITH SULPHUR. 

Without extending t h i s  
brief statement of t h e  q ues · 
tion an y further, we shal l  
mere l y say that one o f  the 
best forms to adopt for the 
tailless kite is  the cell . We 
lIlean by this  the form ob·  
tained w ith at least three. 
but general l y fou l' planes Ill · 
tersect ing each other in pai rs 
accordi ng to paral l e l  straight 
l ines. WE til us obt ain a sort 
of bottomless box.  T h e  wal ls  
are of paper or o f  some light 
fabric . '1'0 make the matter 
plai n ,  let us conceive of a ce l l  
of sq uare section. This w i l l  
presen t itself in  the form of 
a box of which th e four sides 

Fig. S .-WRITING UPON WATER WITH 
HYDROSULPHURIC ACID . 

Fig. 4.-RINGS PRODUCED BY PHOSPHURETED 
HYDROGEN. 

Fig. 5 . -PREPARATION OF NITROGE N .  
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will ex ist, but of which t h e  top and bottom wil l  be sup· 
pressed. I f  we prese n t  t h is ce l l  to the wind in such a 
way that two of the sides shall  be horizontal and two 
others vertical, it is evident that the air w i l l  pass 
freely through the cell without exe rti ng any pressure 
capable of raising i t ; but if we elevate the front edge 
o f  the cell  slightl y, the w i n d ,  i n  pressing th e lower 
surfaces of the walls that were previously horizontal, 
w i l l  tend to raise the apparat u s  The latter will have 
great stabil ity  by reason 
of the existence of the two 
vertical sides,  which, in a 
manner, play the sallle part 
as the keel of a boat. 

J c ien tific �lUericau. 
while its weight is a l ittle less than four and a 
pounds. 

We are indebted to La Vie Scientifiq u e  for the 
scription of this form of kite. 

• •  e l _ 
THE NEW YORK BOTANICAL GARDEN. 

half 

de-

N ew York city is  fortunate in having w ithin i ts 
corporate l imits a park which contains both a botani·  
cal garden and a zoological park. U n ti l  w i thin a com· 

corporation securing by subscription a SU Ill of not less 
than $250, 000, the Com missioners of  Public Works were 
directed to set aside and appropriat e a portion of the 
Park la nd not exceeding 250 acres for establ ishing 
and maintaininIT a botanical garden and m useum aud 
to construct and eq u i p  within such grounds suita ble 
buildings at a cost not to  exceed $500,000. It was also 
provided that the grounds should be opell ed to the 
pub l i c  dai l y  without charge. The sum of $250. 00() w a �  

The sides o f  t h e  cell  that 
u n d ergo a pressure are the 
sustaining planes, and the 
vertical s ides the d i recti n g  
on es. If  we place two of 
t h ese cells one beh i n d  the 
other, i n  l eavi n g  between 
them an i n terval eq ual at 
least to their length, we 
shall h ave the H argrave 
cel l u lar h overi n g  k i t  e 
adopted at t h e  B l ue H i l l  
O bservatory ( i n  t h e  U n ited 
States) , w h ere t h rough t h e 
in terllled ium of llJ eteoro· 
logical register ing appara· 
tus, it  is used for exploring 
the u pper regions of the 
atmosphere. I n  certain 
experiments, such appara· 
tus have reached hei ghts 
of from 5, 000, to 6, 500 feet. VIEW OF HERBARIUM, MUSEUM OF BOTANICAL GARDEN. 

raised by subscription, and 
on J u l y  31, 1895. the Corn · 
missioner of Parks appro · 
priated 250 acres in t h e  
northern p a r t  of Bronx 
Park for the purpose of the 
corporation. A bout two 
years were then devoted 
to  the preparation of the 
plans and the pre l i m i nary ' 
illl provement of u n sigh t l y  
portions of t il e  t ract .  
$500,000 for b u i l d i ngs was 
made avai lable by vote of 
the city au thorit ies i n  t h e  
summer of 1 897, alld t h e  
bui ldings were comlllenced 
about the end of that 
year. The result of t h e  
co·operation of the m u n i
ci pal authorit ies and pri
vate individ uals has pmv· 
ed most satisfactory in t h e  
A m erican M use U lll of N a ·  
tural H isto ry and t h e  
Metropo l itan M useum of 
A rt,  and t h e  ! l e w  euter
prise in Bronx Par k in 1£, on the contrary. we 

juxtapose not t w o  but a greater number of cells, say 
six, eight, twelve, or more, i n  the same frame, we shall  
obtai n the multice l l u l a r  hovering ki te, w h ich we 
have devised and constructed after numerous tenta
ti ves. 

We at the o utset placed four rectangu lar cells one 
above another, and t h u s  o btai ned an apparatus hav
ing exactl y  the form of a set of shel ves. We tried this 
u pon the beach of Cobourg i n  1898 ; but, since the sta
bil ity d i d  not prove as great as that w h i c h  we desired 
to obtal ll , we were led to multiply the n U lllber of cells 
and to employ sq uare cel ls, with one diagonal and hori· 
zontal and the other vert ical . 

Each cell taken i solatedly t h u s  fl ie!'; u pon the side 
and presents to t h e  wind s u r faces that are incl ined, 
one to the right and the ot her to the left, somewhat 
as in the case of a boat that is floating upon its 
keel .  

We h ave i n  this way constructed a kite  of wonderful 
stab i l i ty, w h i c h  rises w i t h  th e greatest ease a n d  mai n ·  
tai n s  itself i n  t h e  a i r  w i t h  complete i lll uiobility. 

O u r  multicel l u lar h overing k i te is very easi ly  con· 
structed. It req uires as a rigid frame only four wooden 
rods h a v i  n g  
the length of  
one cell  and 
p l aced at the 
fou r  corners of 
the enti re af
fai r  formed of 

all the cells, 
and two cross 
pieces, one i n  
fro n t  a n d  the 
other behind 
t o � i ve rigidity 
to t h e  w hole. 

It may be 
p u t  together 
and t a Ii e n 
apart in a few 
min utes with 
t h e  greatest 
ease. A f t  e r 
bei ng t a  k e n  
II pftrt. i t  may 
be r o l l  e d  u p  
a n d  c a r r i e d  

. very easily up·  
on a bicycle. 

paratively short time there were few visi tors to Bronx 
Park, notw ithstanding t h e  fact that this  tract with 
its thick woodlands, waterfal ls, glens and rustic 
bridges, is real ly  one of the choicest parks i n  the 
country. Its chief Illerit is that in no sense does it 
resemble the ordinary park. The Botan ical Garden 
part does not show the i m print of  the landscape 
arch itect. It  is  the p urpose of its managers to leave 
the paths as rugged as at present, and only the main 
arteri es of travel w i l l  be m acadamized and made 
easy for visitors. The Park is readily reached fl'Om 
the Gl'and Central Depot by the Harlem Road, and the 
visitor breaks h is j ourney at Fordh am for the Zoologi
cal Park and at Bedford Park for the New York Bo
tanical Garden. 

In 1889, a committee of the Torrey Botan i cal C l u b  
was a ppointed w i t h  authority to procure s u c h  legisla
tion and funds as would be necessary for the establish
ment of a botanical garden in N e w  York city. This 
com mittee succeeded in securing the interest and co
operation of the city authorities and of many influen · 
tial private c it izens. The provisi o n  of the charter, 
which was obtai ned in 1891,  and was amended in 

which the city is a partner w i l l  prove no less i n terest·  
ing and val uable to t h e  cit izens at large and to science. 

The section of t h e  Park given to the city is a d uJIl'a· 
bly adapted for the purpose of a botan ical garden. 
It is  not too far away to be accessi ble and is sti l l  out of 
immediate contact with the smoke and vi tiated air of 
a great city. Every variety of growth fi nds a fi ttin g  
habi tat i n  t h e  land reserved f o r  t h e  garden . T h ere are 
broarl mea.dows for t h e  grasses, hogs for the sedges, 
flags and other p lants, and clear runn i n g  water and 
q u iet lagoons for aquatic vegetation . T h ere are tree
shaded lowlands for ferns and scattered rocks and 
ledges for mosses and l ichens. The tract through w h i ch 
t.he Bronx River now flows w i l l  be left intact for the 
benefit of the students of forestry, an d since Lori l lard 
built a l arge stone house on the east bank of the 
gorge a century and a half ago. the trees have been 
almost totally undisturbed by the ax of t h e  wood man. 

The popular features of a botan ical garden are not  
o mitted,  and as  soon as  the visi tor en ters the grou n d  
h e  begins t o  see the labds att.ached t o  trees and 
plants throughout the garden. The various classes of 
trees and pl ants into w h i c h  the .garden is divided are 

termed ..  plan 
tations. " The 
b wampy forest 
l and is bein g  
d rained, b u t  
wil l  be reserv· 
ed as a forest 
area, as t h ese 
forest feat ures 
are con sidered 
of the greatest 
i mportance i n  
t h e  g e n e r a l  
plan. West of 
t his is the fru
t i cetu w,  a pIa· 
teau consisting 
of 3 01' 4 feet 
of loam rest
IIlg on a l ayer 
of rgravel 12 
feet or 1lI0re in 
depth. ThiS is 
d i vided I n t o  
sections for the 
p l a n  ti n g of 
shrubs accord 
iug to the fam 
i l y  and follow· 
ing as far as 
p ossi ble a na 
t u ral seq uence 
a n d  grading 
b road levels of 

It is  so eas i l y  
lIIan aged that 
a n y one can 
sen d  it aloft 
and maneuver 
it without d i f· 
ficulty. W h eu 
it is in the air, THE MUSEU. OF THE NEW YORK BOTANICAL GARDEN. greensw ard be 
it is  so stable 
that ten yards of stri n g  may be suddenly paid out 
without ca using i t  to fal l .  Fi n a l ly, its sustai n i n g  
power is s o  great that. i n  a brisk w i n d ,  we h ave 
been able to make it raise a d U lllmy formed of a 
c h i ld's c lothing and fixed to an u mbrel la. A n d  yet the 
kite  is not  of very large size, its  di mensions being four 
feet in length and breadth and 16  inches in depth, 

1894. was that a corporation should be established fl'Olll 
w h i c h  a board of manage rs was to be chosen ,  supple· 
men ted b y  an ex-officio board of scientific directors to 
have t he management and con trol of the scientific and 
educational departments of the corporation. The 
Mayor and the President of the Board of COlll mission
ers of Public Works were also to be members. Upon the 

t w e e n  t h e  
families. Beyond this are the bog gardens and 
the port ion de voted to plant.� like the w i l lows .  
Sou t h  of the fruticet um an d bog gardens are 
some springs forming a bog. T h i s  bog is t o  
be excavated t o  a depth of  6 feet a n d  converted 
into lakes separated by a longitudinal driveway. 
There w i l l  be a water area of 6 acres when all the 
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various i l u provements are completed , irrespectivE'\ of 
t h e  Broux Riv er. A bo u t  the w use U lll 25 acres of 
l a n d  have been reserved for ornawen tal p u r poses. 
S o u t h  of the m use u m  IS a glade devoted to the s y ste m ·  
a t i c  d i splay o f  a col lection of herbaceous plan t s .  I t  i s  
a m eado w llltersected b y  a stream a n d  bordered by 
trees. 

In t h i s  space provision i s  made for h i l lside plants and 
those which t h r i ve best i n  the shadow o f  wood lands. 
U p ward of 5, 000 plants have been set o u t  and labeled, 
and alread y the plantations afford a valuable oppor· 
t u n i t y  for s t u d y. The P i n e t u m  west o f  the her baceo us 
� m u n d s  h as been stocked w i th lIlany fi ne speci mens 
of  p i nes. fi rs,  spru ces, a n d  larches. 

The m useu lll b u i l d i n �  i s  at present the most i nterest
ing feat ure of  the Garde n .  It is  308 feet long, 50 feet 
deep, and 70 feet hIgh.  The b u i ld I n g  is designed i ll 
the I talian renaIssance style, a n d  the classic order used 
is  l imited to two stories because these are the chief por
tions o f  the s t r u c t u re and are t h us appropriately m al' k 
ed i n  th e I r  external  c haracter, and t h e  u pper story is  
t h u s  left suscepti b l e  of freer and more varIed treat
ment.  The central  feature is the dome of the read i n g  
roo m ,  w h i c h  r ises h I g h e r  tha n a n y  o t h e r  part. T he 
whole  sta n d s  u pon a base ment w h i c h  is m asked by the 
a p p mac h es and terraces ; th us the ap parent h eight ili 
lessened and t h e  s k y l i n e  varied without i nj u ry to t h e  
uti l i tarian interior. T h e  materials are of w h i t e  brick 

J titutifit jmtticau. 
and tbe garden bas also acquired on its own account 
some valuable collection .. of books. The lecture room 
i n  the basement i s  practically cowplete and is  arranged 
in the amphitbeatrical forlll and w i l l  accom modate 720. 

In t h i s  roow p u b l i c  lectures u n der t h e  auspices o f  t h e  
garden W I l l  b e  g iven frow tiwe to time 011 botany and 
a l l ied su bjects. 

O u tside the m u se u m  b u i lding work is bei ng carried 
o n  in the way o f  grad ing, p l a n ting. d rainage, etc. , vast 
q uantities of poro us t I l i n g  being u sed for d rai nage 
p u rposes. A 36- i n c h  water m a i n  runn i n g  t h rough t h e  
grounds h a s  been tapped for a 6 - i n ch m a i n ,  t h u s  pro
v i d i n g  an adeq uate water s u p p l y ,  fOl' i t  is  necessary to 
use vast quan t i t ies of water in S U lll wer in order to PI'O
mote t h e  heal t h y  gro wth of the plants. T h e  power 
house is  located d i rectly on rail road and it will  s u p p l y  
h e a t  to t h e  Ill use u lll and the ran�e of horticulture 
h o uses. A � u b way carries the s tealu p i pes and electric 
wires frolll t h e  power house to the w u seum. 

O p posi:e t h e  m use u l11 al1d fronting the Southern 
Boulevard are the hortICu l t ural houses. When com
pleted they w i l l  be t h irtee l l  i n  n u m ber and will  cover 
an area of 45, 000 square fee L T h e  central feature of 
the range is a pal lll house w i t h  a d i alueter of 100 feet, 
and it I S  n early 1)0 feet h igh. - Fro lll each side of the 
houses con necting w i n gs l U i  feet long and 30 feet w i d e  
w i l l  extend east and we�t. T h ese ho uses have a c m c i 
fo rlll terlll l ll ation, being 84 feet wide, 16 feet high to 

t h e  m a i n  cornice, 38 feet to 
t h e  la ntern corn ice, an d  46 
feet to t h e  rid ge. '1' l l e  I'e 
w i l l  be vario us other con
n e c t i n  g gree n h o u ses. 
These houses are largely 
constru m ed of glass and 
the work on them is pro-
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representative collection of the marine animals of this 
region, few, if any, of which have been seen or display
ed alive. 

The aquari u m  is on the beach at the l ittle town of 
A valon, w h ich i s  3 �  hours from Los Angeles.  The pre· 
sent b u i lding is 60 by 20 feet w ith an end room for pur

poses of study.  T h e  tan ks consist of one 60 feet in 

length, w h ich can be used as a s i n gle tank or d i vided 
i nto ten or twelve com partments ; this  faces t h e  sea. 
In the center of the b u i l d i n g  is a shark tan k, 40 feet In 
length,  w i t h  one di v is ion.  In one end of t h e  roo m are 
several sma l l  tanks, w h i l e  the west 01' land s ide is also 
occ u pied b y  a ro w o f  s m a l l  tan ks 3 b y  4 feet. T h e  
water is p u m ped frolll the b a y  t o  large reservoi rs about 
150 feet above. and frolll t h ere r u n s  down and is  dis
t ri b u ted b y  the i n j ectors w h ich aera·te the tanks. 

T h e  conditions h e re are almost identical w i t h  those 
of Naples, o n l y  t h e  c l i lllate at Avalon is  alm ost perfect. 
the temperature ranging not w uch over 10 or 12 degrees 
between w i n ter and s u m mer ; h ence the dangero u s  
changes w h ich t hreaten some aquari u ms a r e  red uced 
to a m in i m u llI. O n  entering the aquarium a t a n k  of 
corals is fi rst seen. H ere i s  a beautiful  branching scar· 
let gorgo n i a  b rough t up in the channel from 600 feet 
of w ater, a l arge and h eavy branch of coral and an at
tract i ve glass sponge from the salli e depth.  T h e  floor 
of t h e  tank is sand y and on it are t h e " sea pansies " of 
the laY lllan,  or rene l i as cousins of  t h e  corab, thro w i n g  
o u t  long w hite polyps.  T h e  coral Dendroph y l l i a  i s  
s e e n  here ; the pol y ps w h e n  al i \'e a r e  a r i c h  s u l p h u r  
yellow. A l i n e  o f  small  tanks fol l o w, al l tastefu l l y  ar
ran ged w i t h  I i v i l l g  al gre. In t h e  first are two rem ark·  
able fishes known as . .  d l'Ums,"  from the fact that t hey 
u tter a loud gr u n t i n g  sound t h at can be h eard a l l over 
the h u i l d i n g  though made under water. T h e y  are 
about a foot i n  length, the eyes d i rected upward . as in 

the case of t h e  
star· gazer, a n d  
on t h e  lower 
s u r  f a c  e and 
sides is  a re 
m arkable a r -
ran gemen t 0 f 
m o t h e r - o f 
pearl spots a p 
parently I I k e  
those of Sco
p e l u s ,  a l s o  
f 0 u n d here .  
T h e  next tank 
is devo ted t.o 

t h e  grea t key· 
hole l i m pet. I ts 
v e l  v e t  black 
body conceal
ing the she l l  
and i n  s h a r p  
contrast to t h e  
great y e . l o w  
foo t ,  al  most 6 
i n c  h e s I o n g-. 
t h at is fastell 
ed t o  the glass. 

and terra cotta 
w i t h  t h e  ex 
ception of the 
m a r  b I e cd 
u m ns. T h e  
princi pal en
trance is on t h e  
first fl oor level,  
so that all of  
the p u b l i c  mu·  
s e u m  h a l ls are 
up o u l y  o n e  
fl i g h t  of stairs. 
T h i s  is accom 
p I I  s h e  d by 
fOl' lu i n g  a ter 
race a l on g  the 
llHl I U  front of 
t h e  b u I l d i n g  
reached by a n  
i n c l i ned a p -
proach . T h e  
fi rst floor of 
the b u i ld i n g  is  
devoted to eco
n O l n i c  botany 
a mI the speci 
mens wil l  i n  
c l u d e  samples 
of barks, fiber.3. 
f 0 0 d .  plants. 
t i m  bel" e t c  . .  
t h e  object b e -
1 I1 �  to s h o w  
t h e  p l ant and 
t ree and f m i t  
O J' product a t  
a I I  i ts various 
�tag'es. T h e 

'p r o c  e s s of 
III  a n  u f acture 
W I l l  be i l l  us 
trated either 
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In the ad 
joining tank 
are you n g  rock 
bass, t h e  i r 
beautifu l eye!> 
an interest i n g  
study. T h e  n STATION. 

by charts and diagrams. or in some cases by models.  
Such apparat u s  as a cotton g i n  will  be shown ' on a 
small sca l e  W i t h  t h e  raw material and the varied pro
d ucts. O n  the secon d  floor of the b U I l d i n g  i s  t h e  M us
e u m  of General Botany where types of  eac h of the vari
ous f a m i l ies w i l l  be s h o w n .  The exh i bition w i l l  be of 
a synoptic n a t u re arranged w i t h  a view t o  pedagogical 
e ffect. 

'l' h e  t h l l'd floor of the b u i l d I n g  is arran ged for i n ves
tigation p u r poses, with a l i b rary i n  the cen ter. I II the 
rot unda u n d e r  the dowe is  the main read i n g  1'00111 ; 
adjacent i� t h e  stackroom, provider! w i t h  metal l ic  
she l ves capable of contai n i ng t wenty t h o usand volu mes. 
To t h e  west of  the library i s  the laboratory for plant 
e rn bryology a n d  cytology. Adjacent to this  is  the 
general morphological laboratory, the D i rector's 
office and a seminar roo 111 ; adjoi n i n g  and on t h e  n orth
west corner is  a specially constructed rOOIl l  with gl'een
house for plant p h ysiology, and an e l a borate h eat i n g  
system makes It  possible to sec u re any desired tem
peratu l·e. Research rOOIl1S, chemical laboratory a n d  a 
p llOtogra p h I C  laboratory are on t h e  west side of the 
floor. At the eud of t h e  l i brary t here i s  a large labor
atory and various research roo i llS.  Another east w i n g  
IS  occupied w i t h  a h e r bari u m  s h o w n  in O IU en gl'll v i n g. 
w hIch is alread y eq u i pped, as t h e  l arge herbari 1 1 1 11 i n  
Co l u m bI a  U n i vers i ty i s  i n  p lace w ith cases an,j  spec i 
m e n s  i n  perfect order. I t  is  fitted u p  w i th o a k  tables 
and c h airs, and is an i deal place for botan i cal st u d y. 
I t  n o w  contai ns between 600. 000 and 700, 000 s peci l ll ens .  
I n  the l i brary t h e  Co l u mbia U n i n>rs i t y  Bot a n i cal 
Library will be installed in the course of a fe w weeks, 

ceedi n g  very rapidly.  Palms, ferns, and tropical fruits 
w i l l  form a feature of the tal ler  houses, w h i le one of t h e  
low connecti n g  hou ses w i l l  cover a p o n d  f o r  the aq u atic  
p l an ts. Heat w i l l  come fro I I I  the power house w h ich 
s u p plies the museu m .  The gar d e n  staff, w h ich i s  
a l read y doi n g  I llOSt efficient work, i s  under the d i rec
t i o n  of Dr. Nathani e l  L_  Bri tton, to whom we are i n 
debted for courtesi es i n  the p rep aration of t h e  p l'esen t  
article.  T he members of the staff are Dr. D.  T.  
Macd o u gal. d i rector of the laboratories. D r. Joh n K. 
S llIal l ,  c u rato l' o f  the IlI USe U lllS, D r. P.  A. Rydberg. as 
sistant c n rator. Samuel Henshaw, head gardener, and 
thel'e are other assistants .. 

. . . . .. 
PHOTOGRAPHING LIVING FISHES AT SANT A  

CATALINA ZOOLOGICAL STATION. 
BY PROF. C .  F .  HOLDER. 

T h e  i s l a n d s  of the Southel' n  Califor n i a  gro up.  espe
cial l y  Sai l t a  Catalina,  which has a town a n d  l U ai i �er
v i ce to and fro lU e " ery day ill the year, h avt' l o n g  heen 
an i n tel'esti n g  field to the zoologist. the fan na bei n !!  i n  
l Il a n y  respects pec u l i ar. T h e " Al batross " has d re,l ge(1 
hel·e. a n d  (l o n bt less the N a t i o n al M u seu l II h as a \'e l'y 
perfect cGl Iect i o n  representing the deep sea l i fe of t h e  
adjace n t  chan n e l  and t h e  s u b m ar i n e  p l ateau t h a t  
reaches awa�' from t h e  varioll� i slands. To plaee t h e  
represe n t ati v e  forllls of  l i fe h ere w i t h i n  reach of  t. h e  
p u b l i c ,  s t u d e l l ts. a n d  teach ers. t h e  o w n ers o f  San ta 
Cata l i n a  Islan d have opened a zoological stati on and 
eq u i pped i t  with a very creditable aq u ari u m .  so bei n g'  
able to presell t t o  the teachers of t h e  National Ed nca
tional Association, which lllet in Los Angeles, a fairly 

WATER. 

comes a tank 
of the smallest of t h e  s u rf fish es-the shiner ; a 
fam i l y  gro u p  t.hat was born here i n  t h e  latter part of 
J line. Like others of this fam i l y  of fi sh es, they were 
born a l i ve. The parents are fo u r  or five i n c h es III 
length,  and the young at prese nt an i n c h  and a h a l f  
1 0 1l g. Each fe lll ale gave b i rth t o  s i x  o r  e i g h t  y o u n g. 
w h i c h  were ex pelled tai l fi rst, and were at once capable 
of  taking care of the lllsel ves,  making n o  a ttem pt to 
fol l o w  the Illot.her. though t hey schooled. T h ese htt le  
creat u res are very tame and read i l y  feed fwm the hand . 
T h e  y o u n g  males are begi n n i n g  a u n i q u e  cou r ts h i p, 
w h ich con s ists i n  pell n i n g  a female i n  a corner and 
darting about h e l', pret e n d i n g  t o  seize food w i t h  open 
mouth and carry i t  to t h e  d e m u re female t h at relllalllS 
i n  a gi ven posi tion.  The male obRerved at  this time 
d rove off all  ri vals. T h e  autumn--Sertelll ber and O c ·  
tober-i s t h e  s o - cal led m ating' t i me.  I n  the fol lo w i n g  
s m a l l  tan ks a re y o u n g  m al'bled morays, kel p fi s h es 
a n d  so m e  s i n g u l ar deep-sea � p i der crabs t h at wel'e 
taken frolll a depth of s i x  h un d red feet. To al l i n tents  
a n d  p u r poses they are d ead, so slow are their m ove 
l Il e n  ts .  

I I I  the center  of the h al l  i �  a long tan k fi l led w i t h  
m aC'rocvsti s  a n d  var i o u $  algre, i n  t h e  center of which is 

a n otal;l e  group,  cOll s b t i n g  of th ree or fou r m a rbled 
morays-h u ge creat u res of great b u l k .  veri table sea 
serpents. t h e i r  m o n t h s  open , sho w i n g  sharp fang-l ike 
t eet h .  Swi lll m i n g  u p  a l l d  down abo u t  t hem i s  a young 
sh eepshead , rock bass ,  cn riom; kel p fishes that m i lll ic 
the leaves, and oth e rs. Two large sti n g  rays press 
t. h e i r  grotesq u e  faces against the glass. provok i ng 
much amusement from those to whom tbey are new, 
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The most in teresting features of this tank are the Port 
J ackson or horned sharks, t h e  group comprising old 
and young, male and female and eggs. They are types 
of a vel'y ancient race, and t h rive well u nder a l l  con 
d i t.ions. '.r be eggs are pec uliar corkscrewlike objects 
of horn, w h i c h  in the w inter are washed u p  by every 
storlll. Adjoin i n g  this  tank is one contain ing bass and 
perch o f  various kinds, and next to this a larger tan k 
w i t h  m u ssels a n d  crayfish--the local lobster. A smal ler 
t a n k  is give" over to a giant of t h e  tr ibe w h ose shell  
was thrown off b ut a fe w days ago.  From here ex 
t e n d s  a series of tan ks w hose occ upants would del ight 
t h e  eye of  an Eastem natural ist .  Here is  the king of 
t h e  scu l p i ns,  so ca l ied, the great d i n k  and mar bled 
b u l l h ead ; t hen a compartment carpeted with Serp u l re  
of h ues of t h e  rai n bow, their  spiral  breathing organs 
t w ist i n g  and wind ing, d isappearing and reappeari n g  
l i ke mag ic. , With t h e m  is  the graceful V i rg u lia, 
d redged froll! the deep sea. dozens of i n teresting 
Terebratu lre, with pink shells and pse udo -skeleton 
w i t h i n .  

'.rhen comes a tan k of young " Gara bald is . " i l lustrat
ing the d i fference bet ween old and y o u n g  fishes i n  
color. The ad u l ts a r e  p u re deep red, the y o u n g  golden 
red. with blue s p l a�hes and dots so i r idescent as to give 
r i se to a pop u l a r  l ocal name, the "electr i c  fish , "  lllany 
fishermen bel i e v i n g  t h at they h ave seen sparks and 
flas hes from them.  H e re i s  a series of the Southern 
Cal i fornia sheepshead T. p u lc her, from the ad ult m ales 
con fi n ed i n  separate tanks to prevent them from fight 

mg, to t h e  young.  T h e  old fish i s  a striking object,  
Its b l u nt head p u re black, its lower jaw pure w hite, a 

deep red ban d i n  t h e  central portion, and the tai l 
black. The very young one is a pr.le  p i n k  w i t h  black 
spots on its dorsal and anal fins- a brilliant l i ttle crea
t ure. The next stage it is all pink, the eye spots hav
ing disappeared ; then i n  a larger fish some are fiery 
red. some w h i te ; sti l l  larger the stripes or bands are 
fairl y outl i ned_ Fol lowing are tank .. o f  large black 
echi n i ,  the big Cal i fornia red cra b, the g i a n t  spider 
crab of this  coast, holot h u rians  with plant- l i ke breath
ing organs. all decorated w i t h  the del icate kel ps and 
weeds pecu l iar to this regi o n .  In a l arge tan k is 
llJ assed a school of angel fishes, and in a sti l l  larg�r 
one a Illola or s u n  fish l a z i l y  fan s  i tsel f. w h i le several 
dogfishes frolll the deep sea and a yel lo w-tai l n earl y 
four feet long eye it suspiciously. 

In the jel l y  fish tan k a Rhizostoma stl'etches away 
l i k e  a comet, and various d e l icate forms are seen, such 
as the tore pods. a lon g chain of  sal pre, physophora
the latter one of  the most beau t i f u l  objects seen h ere ; 
its rapid movemen ts a n d  lovely color i n g  ass u ri n g  it 
much attention.  Ploat i n g  on t h e  s u rface of several 
of the tanks are velel las with glossy sails an d deep 
blue ten tacles. The mol l usks are extl 'elllely i nterest
m g. Perhaps the most s h o w y. seen frolll ti  lIle to 
t ime, and at short i n tervals, are pterotrachia and ca
rinaria. atta i n i n g"  large si ze, pt.eropods of several s pe
cies, w hich cling to the weeds and a re rem ar kable 
m i m i cs, as dor is, tethys, and aplysia, the latter feed
i n g  from the hand, taking t h e  rich green ulva with 
avidity. 

Several species of haliotis c l i n g  to the glass or rocks, 
and a trochus shell, covered w i t h  a deep orange spon ge, 
moves slowly, while the marble:d bulla, or bu bble shel l ,  
leaves a curious s i lken web a s  i t s  great foot g l ides 
along. A rare spinned m u rex,  boatshel ls, avicuhe, 
oysters, m ussels,  m y ti l tls .  and oth ers are seen feedi n g  
u pon weed or kelp. A small tan k contains a group o f  
ascid ians fro lll d e e p  water bottoms, forms w i t h  rough 
surfaces i n  strange cont rast to the elegant sal pre. 
Among the corall i n es are retepora and others. and th e  
l i v i n g  polyps of  dendrophyl l ia  in sulphur yel l o w  tints 
are fastened to various shells and the large t ubes of 
worms. In the starfish t.ank is the large forlll , thir ·  
teen or fourteen inches across, common here, a deep 
red starfis h .  Asterias and several snake stars, ophi
d i u m  and others ; the last named bei ng difficult to 
keep ali ve. 

Among" the interesting experi lnents here have been 
efforts to keep the deep sea " rock cod , "  and the yel low
tai l ,  Seriola dorsalis.  The latter is  a very acti ve fish 
and rare l y  survives longer than a week They are so 
com lllon that t hey can be freq uently repl aced. 

It has general l y  been considered well nigh i mpossi
ble to photograph the fishes i n  an aq uari u m ,  but 
SOUle fair l y  su('cessful  plates have been made here by 
Mr. N. S wenson,  of the mottled moray, the (lhimera, 
the sheepshead and others. True. they are not so per- .  
fect as could be desi red, but are excel lent when i t  is 
remem bered t hat it i s a difficult  matter to induce fish 
to pose. The morays opened and shut their mouths, 
the sheepshead moved its fi ns. but the chimera was 
p hotographed w ithout an y trou ble. The chief d iffi
cu lty was i n  keeping out the reflections, whIch ap
peared as w h i t e  spots. 

This is the fi rst aq uarium and attempt at a zoologi 
cal station in Southern Californ ia, and the fi rst t i m e  
t h e  marine fauna has b e e n  seen a l i v e _  T h e  exhibit has 
been visited last sum mer by man y students and 
teachers of natural h istory, and the i n stitution w i l l  be  
come a valuable adj un�t to the lichool liystem of 
Southern California. 

J t itu tifit �lUtritau. 
AN IMPROVEMENT IN FLUE - CUTTERS. 

The flue·cuttel· which we i l lustrate i n  perspective 
and section was inven ted by Mr. P h i l i p  J.  K r uger, of 
Gree n v i l le, I l l . ,  to fill a want for a deV Ice by mea ns of  
w h ic h  a fl u e  cou ld be cut at the i n n er side of the sh eet 
without form i n g  a b u r, t h u s  leaving the tiue in perfect 
cond ition to have a piece w e l d ed ou t h e  eud, so t h at It 
could be used again . 

The cutter cOlll prises a ce n t r a l  screw-shaft provided 
with incl ined chan nel:; to recei ve t he ri bs of the cutter
carrying h ead. O w ing to t h is arrangement the c u tter
head is  free to rot ate W Ith the s h aft. ; aud the shaft has 
longi t u d i n al movelllel l t t h rough the head. C u tters 
carried by t he h ead are adapted to be mo ved o u tward 
by a longitudinal  lllOvement o f  the shaft and i n ward 
by a spring. 'l'he shaft is  lll O u n ted to rotate i n  a 

sleeve on w h i c h  claUJ ping-blocks are s u p ported b y  a 
spring-ring. On t h e  s leeve a ring is m o u n ted fo r forc
ing the blocks out ward, w h i c h  ring is in t u r n  forced 
longi t u d i n al l y  by a n u t  engaging a feed lI u t  on the 
shaft. T h e  a b u t t i n g  portions of both u n its are en
gaged by a loc k i n g  collar.  A second sleeve re movably 
engagi ng t h e  shaft but  rota t i n g  t h ere with h as rat chet
teeth o n  its outer side,  w h ich ll lay be engaged by a 
s u i table tool to t u r n  the shaft. T h is seco ll d s l eeve 
brings the torsional  strai n u pon t h e  s h aft nearer the 
c utters than in most s i milar d e v i ces. 

In operation the cutter is plac�c1 sufficien t ly  w i t h i n  
the flue, a s  s h o w n  by dotted l i n es i n  F ig. 2. By rotat

i u g  t h e  s leeve-n ut, the sleeve-ring is forced forward, 
causi n g  the clamping- blocks so fi r m l y  to bind aga i nst 
the i n terior of  the flue t h at the s l i g htest l ll O V ellJ e n t  of 
t h e  s l eeve and conn ected parts i s  i I I I  pos,i  ble .  Then by 
rotat i n g"  the ceutra!  sh aft, to l110 ve i t.  i n ward ly.  t h e  
incl l l1ed w a l l s  of the chan n e l s  w i l l  grad u a l l y  force t h e  
c u tters outward a s  t h e y  a r e  carried arou u d  w i t h  the 
h ead. 

The inventor has subjected bis cu tter to severe tests 
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KRUGER'S FLUE-CUTTE R .  

and has fou n d  that fl ues c a n  be cut with a grat ifying 
d ispatch and faci l ity.  

. . . ' .  

'V a t e r-Pln n t "  as L a nd-WI .. .. e '· ... 

In The Natul"alist for A ugust, Mr. A l bert H e n r v  
Pawson makes a b rief contri b u t i o n  to t h e  s t u d y  of  th� 
i n fl uence of water- p lants on the land surface. . . '.r here 
are several ways i n  which these plants tend to d i m i n
ish the water- ,;pace and to i ncrease t h e  dry land. By 
their o w n  decay they form vast masses of vegetable 
soil i n  shallow waters and on water margins ; b y  oc
cupying running streams they moderate the flo w of 
t h e  cu rrent and give i t  time to deposit its  si lt ; by their  
creei'ing rhizomes and spreading roots they fi x  the 
bed of a stream and prevent its bei n g  scoured and deep
ened by floods, and agai n i n  times of  flood they serve 
as a sieve 01' strainer, arresting all floating and m uch 
sllspended solid matter. " This  i s  i ndeed a fam i l iar 
theme. but the author discusses i t  w i t h  fresh ness and 
w ith appreciation of its d ramat ic  interest. " I nch 
by inch, as the result  of this  accum ulation and decay, 
the land creeps in u pon the lU ere ; Illore a n d  more 
sol i d  grows the edge ; the aqueous plants retreat from 
the now shal low m argin, the terrestri al p lants advance, 
finding fi rmel' footi n g ; the sedges and reeds crowd on 
their  floati n g  neigh bors which need space. and can n ot 
en d u re the shade ; these, too , press for ward, and t h e  
opcn water grows less and less ; i t  is  in vested o u  every 
side, and it  is  plain that its complete s u bj ugat i o n  is 
now o n l y  a matter of t ime. " It would be of interest 
to procure SO llle actual llleasurements of the alllou n t  
and rate of land-winning, an d  to stud y i n  m i n ute de
tai l the e l i m i nation which proceeds as th e  mere is  
closed up.  

• • • • • 

A BLUE grotto l i k e  that of t h e  is land of Capri has 
been d iscovered on the shore of the prolU ontory of 
Ski nar! on the Ionian is land Zante. The en trance is  
frolll t h e  sea, and is larger than i n  t h e  Capri  grot to, 
but the interior i s  sma ller. Fishing boats can wake 
their way in when the water is calm. 

�orre9ponl)ence . 

,� S u gge" U o n  to H igh Speed Railroad Engi neers. 
To the Edi tor of the SCIEN'l'IFIC AMERICAN ' 

Rai l road engineers w h o  trav e l  at. a h I g h  rate of speed 
are I'a l uf u l l y  a ware of the pecu liar and tryi ng effect 
upon the nerves of the eyes, caused by objects on the 
sid e  of the tracks w h ich i n  effect flash by them, a n d  
d istract the gaze, w h ich should be f u l l y  concentrated 
straight ah ead . . 

To o b v iat.e t h is, antI at t h e  sallle t i m e  relieve the 
strai n  on the OptIC nerves caused b y  t hese d i stracti ng 
i n fl u e nces, let t h e  engi neer wear a pall'  of short tubes. 
say of  about th ree-quarters of  an i n c h  in length and 
pain ted a d u l l  black on the i n side, over the eyes. 

T h ese tubes eou l d  eas i l y  be constru cted of some light 
s ubstance, and made to fit l i ke ordi nary spectacles. 

Besides the restf u l  effect these tu bes prod uce on the 
eyes, they at the same tilne rendel' the v ision won
derf u l l y  clearer by cutting off all d i vergi ng rays of 
l ight. A RTHUR SMEDLEY GREENE. 

Port Jefferson, L. I. ,  Novem ber 9, 1899. 

T h e  F U llafu t i  Expedi t i o n .  

The F u n a f u t i  Bori n g  E xpedition has very recen t l y  
led to the rec t i fication of a COlll lllon eth nograph ical 
error, and the discovery of an i nteresti ng fact i ll zoo
geogra p h y .  In the lll o nogl'a ph on the atoll  of F u n a

f u t i  p u b l I shed by t he A w; t ral ian Museulll , Sydney, 
I\f I-. E. R. 'Waite referred to a large u n determined fish 
k n o w n  to the nati ves as .. Pal u , "  and to traders as 
, .  O i l-fish . "  Accord i n g  to MI'. Lo u i s  Becke, a f u l l 
gro w n  Pa l u  would w e i gh u p  to 150 pounds and be 6 feet 
long ; the a verage size i s  about 3 or 4 feet, and weight  
40 to 60 pou nd::;. The natives h a v e  many su perst i tIOUS 
in regard to Pal u ; e very portion of it i s  ed i b le, eveu 
the head and bones w hen cooked t u rn i n g  i nto a rich 
IIlass of jelly.  The fles h of the Pal u ,  i f  left  u ncooked.  
never putrefies ; i t  s i m p l y  disw l vt' s  into a colorless a n d  
odorless o i l .  Perhaps the great regard t h e  natiH's 
have for it  is d u e  to th e fact of i ts bei n g  a rapid and 
powerf u l  p u rgati ve . It  i s  a deep w a t e r  fish.  an d I S  
usual l y  caught at a depth of  fwm 120 fat h ollls down 
to 200 fat h o m s ; the fish i n g  i s o n l y  do n e a t  night .  The 
Pal u fi s h m g  hook h as been desc ri bed b y  l\l !-. C .  Hedley.  
w h o  poi n t s  o u t  t h at t h i s  l arge hook, which is widely 
d istri buted in t h e  Cen t ral  P}\cific, a n d  m a y  be seen I II 
most ethnographIcal collectIOns, has been d escri bed b y  
a l l  a u t hors a s  a " shark- hook . "  The last ex ped i t ion t o  
F unaf u t i  h as b e e n  fortu n ate enough to o b t a i n  a spec I 
m en o f  t h i s  fish , and i n  an appe n d i x  ill !-. 'Va i te has 
solved t h e  riddle,  an d fo u n d  t hat t h is m ysteri o u s  fish 
is t he w e l l k n o w n  R u vettus pretiosus, w h i c h  h itherto 
was k U O W ll o u l y  from the North Atlan t i c, and w h ose 
recorded range is n o w  e n o rulOusly i ncreased . 'I' h e  
Escolar ( Atlantic n a ll le)  h as bee n t a k e n  at d e p t h s  as 
great as 300 a l l ll 400 fathoul s , but can be ta ken o n l y  
a t  n ight i u  Septem ber and t h e  early part of October. 
-Nat ure. 

.. . . � .. 

'I' h e  e n ,·t·e n t  S n l' I. l e .ll e ll t .  

T h e  c n rren t S U PPLElVIEXT,  No. 1 248, is  a IIIOSt i u t e l" 
esti n g  and va l u a b l e  o n e. The first art i cle descri lH's 
, . A U n iq u e  Departu re m E n gi neeri n g  Ed ucatIOn . "  
The art ic le  i l l u strates t h e  ceram ic school o f  the O h I O  
Stat.e U n i versity, of which Prof. Ed ward Orton IS  t h e  
di rector_ I t  is  accom pan i ed b y  i l l ustrations showlllg  
t h e  work being actual l y  carried on . , . Causes for the 
Adoption of Water-T u be Boi l ers in the U nited States 
N avy " is by Rear Ad l ll i ra l George W. Mel vi l le,  C h ief of 
t h e  Bureau of Stea ll l Engmeering, U. S: N. , and is an 
i m portant paper deal i n g  w i t h the ad van tages and dis
advan tages of such boilers. . .  'I'he Modern Armor
C lad "  i s  the first i n s t al l ment of an article i l l ustrati n g  in 
detai l  the actual co nstruction of  a battleship o r  arm or· 
ed cruiser. . .  Designs for the ' Den ver ' Class of S heath

ed Protected Cruisers " is by Rear-Admiral Phil ip  
H ichborn, C h ief Constructor, U. S. N . ,  and gi ves i n  
detail h i s  views regard ing t h e  class of cruisers with 
w h ich o u r  readers h ave a lrea d y  been made fam i liar.  
" Kr u p p  Armor-Plate '.rests " descri bes i m portant tests. 
" E ffect of H y d rocyaU lc Gas u pon the Germ i n ation of 
Seeds " is an int eresting paper by C. O.  '.ro w nsen d .  
" A Problem i n  A merican Anth ropology , "  by Prof. 
F. W .  Putnam,  is  con cl uded. . .  The Explosi  ve Side of 
Acety lene " i s  by F. H. McGah ie .  

C o n tentl!t.  
( I l l ustrated articles H. r e  m a.rked w i t h  a n  asteri s k . )  
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RECENTLY PATENTED INVEN TIONS. 
Agri c u l t u ral I mplement s .  

CULTIVATOR. -DANIEL G .  BURKHARDT, Dayton, 
Wash. By reason of the Improved construction devised 
by this in ventor, each of the ground or snpportmg wheels 
of the macbme can be mdependently ad justed, so as to en· 
able the driver to raise or 100\'er the other eud o f  the rna· 
chi nc·frame or both ends simultaueously. The frame is 
i Jght and simple and is constructed of wood or angle. 
steeJ.  

REV O L V I � G  S ULKY HAY-RAKE-AMOS R. BLACK, 
Parkdale. Colo The rake is designed speedily and 
cleanl y to rake heavy crops. damp hay, or green alfalfa_ 
In connection with  the wheels, a revolving sleeve is  used. 
to which spri n g  ra ke-teet h are secured, which are adapt
ed to bear on the grou nd.  Rigid, radial arms are fixed to 
the sleeve � and lever mechanism is adapted to b2ar on 
the arms. thereby tempornri ly increasi ng the pressure 
and tension l1 ;Hm t h p  teeth In acti o n .  

C O V E R  FO R IL\. Y 1l T ACKS. -SAMUEL G. RAYL. 

TUll1s, Iowa ThiS cover for haystacks is formed of 
separable 15ectiollS provided with I5tri ngers projected he.., 
yond one of the sectlOns and. reEtpectlvely running in the 
planes Immed iate l y  adjo:ning the rianes o f  the Btringers 
of other 8ectiOllS and having lateral engagement with 
the stringers of the sections. 1'he sections may be ad
jllsted to form a cover of any size desired. 

E llgi ll e e r i ll� I IU I) r O Ve m e n t s .  

REVE RS I N (J - V A L V E  FOR �N(J[NES. - AwYS 

HAFER({ A M P, DniEiburgl Pru88ia, Germany The method 
of rcgu lating the speell and work of the rever�ing rol l tng
m i l l  engme 18 Imperfect, because t.he high- pre9su re steam 
cannot be ntihzed a!-; much 8S possible by a l lowmg it to 
expand . The present. in ventIOn employs a slIdmg-valve 
with A l lan's or 1�rick'8 channel and pr()vid�s a second 
set of steam - portH in the va l ve-box or cyl inder bf't;hles 
the usual first set. The first set admits h I g h  pres_ure 
stearn to the cylinder when the engine is running as 
usual : while the second set serves to ad mit  the steam to 
the cy linder on reversing the engine should the cranks 
be III an un favorable position .  'r he shding valve works 
with either tbe first or the second set of  Bteam-ports. 

PIANO ACTION. -JOHN H. BELL, Lawrence. Kans . 
Heretofore tbe only yielding of tbe mechanism of a 
plauoforte action has been due to the slight condensatIOn 
which takes pl ace m the felt used at pOints of contact be
tween t he different parts. To avoid this objecti o n ,  the 
mventor in terposes a spring between any two pa�ts of the 
action and transmits motion from one of tbe parts to the 
other. The spring I m proves t.be touch by making the 
act.ion more pliable under pressure : the durabi lity of 
the mstrnment 18 Incre ased by preventing the severe 
shock which many parts are compelled to bear in the use 
of tbe old constructlOlI ; and the tone is  Improved . 

C UPEL- M ACIIIN E .  - ALBERT C. CALKINS, Los 
An!!eleB, Cui.  In ass ,ying bV cupellation, the al loy of 
precious metal is placed in a shallow vessel made of 
bone ash and IR heated in a turrent of air which oxidizes 
the l ead and other impurities and allows them to be abo 
t-:orhed by the vessel of bone-ash. This machine is a 
new. practical deVIce for rapid l y  compressing the bone. 
a.h mto the form of cupels and .hal low vessel.. The 
machine comprises a plung-er jointed to a lever having 
two separate fulcra-bearings, one of which comes int.o 
actIOn durmg t.he first part of the stroke to give a power 
ful compression, and the other of :WhlCh comes into 
action during the last part o f  tlte same stroke to dis· 
charge the compressed cupel . 

RA I S I N G  OR LOWERING APPARATUS FOR 

MINES, ETC. -DAVID DAVY, Broomcroft, Parkhead. 
Ene-land The in vention comprises an elevator com
possd of a valr of  endless chai ns havin� cages Elung 
therefro m .  Gmdes cause the gages to deviate from the 
p l ane of the chains and to assume a position midway be
Lveetl the ascending and descelldmg' members of the 
(" ", n .  on reaching tbe landing stage at the top and bot· 
[Om of the shaft. The cages hence remain for a suffi
CIent period at the dead point8 of their motion to perm it 
their uemg loaded and unloaded, al thougb the chains 
con tmue I n  motion. 

DRILL FORGING AND SHARPENING MACHIN E .  

- W I LLI A M  J EVANS. Butte . Mont. T h e  device consists 
of t" o formmg.dles composed of a tenoned block hori · 
zontal ly channelcd across itR working face, the baek wall 
o f  the channel being sloped to wldeu it toward the rear 
end. A ful ler projectIOn is  located on the lower edge of 
the worktng face o f  tbe· dIe aud bas i ts upright face 
s loped from the rear forwardly.  To renew the cutting 
ed!!es I t  IS necessary on l y  to heat the dril l -body and intr�. 
d uce it between the dles .o as to enter two of the dri l l .  
wmg's I n  t h e  channt!ls,  T h e  reCIprocation of al l  t h e  dies 
spreads the w mgs at their free ends to normal width, and 
at the same time sharpens the dull ed!!e.. The drill  is 
Cbanel!d In ·pusitl On by rotation so .as to hring all the 
wings su cceSSI vely i n to the channel. 

R a l l ,v a y - A ppllances. 

LOCOMOTIVE- BOILE R - CORNELIUS VANDERBILT. 

J R . .  M a n hattan, New York city . It is the object of this 
lOvention not only to enable tbe boiler to resist the 
strain  due to expam�ion a nd contraction . but also to pro
vlde a more effective heating surface so as to obtain a 
very rapid generation of steam. 'rhis end is attamed by 
the use of a speCial fire-box c y l i ndrical in  cros. section 
a n j  placed eCt.:entrlCa l i y  in a fire·  box section. The rim 
oj the fire.  box IS transverse l y  cOrrlE8ted. The axis o f  
tbe fire. box sec tIOn 18 incli ned t o  t h e  horizontal t o  reduce 
the- water-space hel ow the fire-box hne a t  the rear end 
0 ["  the box : and the forward end. of the tire-oox is 
311 hmerged to :l less extent than the rear end so as to i n 
crease the effectIve bealmg.surface a n d  obtalll the rapid 
generation of steam mentIOned. 

M i s c e l l a neo u s  I nv e n t i o n s .  

S H O ULDER·BRACES AND S U S PE NDERS F O R  

STOCKINGS. - ELLEN RO V S E .  5 7  Lancaster Gate. Lon · 
don . W., E n g l and. These combined shoulder- urace. 
ami suspenders for stockin�8 and otber objects of chil. 
dren's and ladies' wearing apparel fulfil  the funetlOn of 
a shoulder. brace calculated to promote an erect carriage 
witbout causing d Iscomfort The device is readil y  ad · 
Justable to suit ligures of different degrees of [ulness 

Jcitu t ific !mtricau. 
and height and is capable of YIelding to all movements 
of the body. 

GAUZE·CARRIER. -CLINTON TYNG COOKE, H utch. 
inson , Minn.  Tbe lDventor has deVIsed an 1Dstrument 
especially designed for introdUCing gauze mto cavitIes of 
the human body for the purpose of drawing away lImds 
contamed therei n .  The mstrument will rapidly. lIrmly, 
and in many cases painlessly pack ganze into cavities 
and wonnds iu ouch a manner tbat the gauze will not 
come into contact witb tbe superficial walls of the cavity 
uutil it reacbes the desired point. The gauze is  tbus ID. 
troduced aseptically. 

TEMPER-SCREW.-,JAMES J. DAVIN, Washington, 
Pa . The invention avoids the necessity of the set
screw general ly passed throngh the clamping.socket as 
the only means of holding the rope or cable whIle dri l l .  
ing oil ·wel ls.  'fbe swi vel-bar is directly linked t o  the 
C·socket or clamp- socket, and the rope.c1amp is inde
pendently connected with the swi vel.bar. The clamps 
are so fitted in the socket that they will be secured 
against lateral movement and may be quickly placed i n  
positIOn in t h e  socket or removed therefrom. 

TEMPORARY ACCOUN T·BOOK. - ROBERT W 
HAMILTON, San Diego, Cal. The book is designed to 
receIve loose "cconnt.slips or tbe lIke in al phabetical 
order so that they may be readily found at the end o f  a 
month wben the ledver is made up . The book com· 
prises main and auxil iary leaves. The auxihary leaves 
properly indexed serve to subdivide the alphabetical 
mdex so that the acconnt-slips of different persons 
whose surnames begin with the same letter can be sepa
rated as much 8S POb3ible . 

FOLDING·SEA'l'.-HENRY S. KIDD and MICHAEL H .  
D E P U E ,  Wash meton, N .  J .  This invention consists of a 
�ma l l ,  l ight seat provided with rockers and so construct
ert as to be readIly folded and packed i n  a small spllce. 
The legs of the seat are somewhat S.shaped and are 
disposed in pai rs, the legs of each pair crossing at 
approximately rIgh t  angles and being pivoted and locked 
together. A rung at the pivotn l points conn ects the 
pairs of legs. The legs are also fastened together by two 
cross.pieces from w hlcb the canvas seat is stretched. A 
folding detachable back, SUItably braced. forms part of 
the seat, and may be thrown into or out of use. 

APPARATUS FOR EXTRACTING PRECIOUS 

METALS FROM ROCK, SAND, E1'C. -JAMES F. 
LATIMER. Toronto, Canada. The apparatus consists of 
• receiver having a hopper bottom provided with a valved 
outlet and a val ved inlet. Mounted on the receiver and 
having a contracted open ing i n  lts top, is a cylinder 
provided with two outlets and one inlet. Water admit
ted tbrough tbe Inlet rlses tbrough the lIarrow opening 
In the bottom of the cylinder and passes out through the 
outlets carrying off the hgbter impuritIes and scum at the 
top and the heavier ones at the hottom, while the gold 
or other ore falls Into the hopper of the receiver. 

-

SA NITARY ATTA CHMENT FOR TELEPHONE 

'rRA NSM ITTERS . -WILLIAM LENDE ROTH, Manbat. 
tan, New York city. ThIS simple 'invention consists 
of a wire frame having a ring and ben t arms which 
clamp it  on the front of an ordinary conical transmitter. 
Three wires project forward from thc ring forming a 
cfige in which is inserted a temporary paper cone whicb 
may be removed and destroyed after the telephone has 
been used. 

LAMP·CHIMNEY AND MEANS FOR SUPPORT· 

ING SAME.-ALBERT S.  N EWBY, Kansas City, Mo. 
The invention, which is intended for lamps with in. 
candescent mantles consists in surrounding the burner 
with an asbestos band having indentations in the 
bottom of the chimney where it contacts with the asbes. 
tos. By this arrangement the chimney is held firmly 011 
the burner and IS not hable to break from contact with 
the heated metal, wbile the descendinl!' rays of light are 
not obstructed, as in the usual burner. 

CALENDAR ATTACHMENT FOR PENHOLDERS 

OR PENCIL·CASES.-GEOIlGE N. VITANOFF, Sophia, 
Bulg-aria. The invention consiRts of a circular metallic 
case thnt can be slipped on the end of a pen or pencil ,  i� 
which case are three drums on which are marked the day 
of the week, date, and month . The drums are rotated by 
turning serrated disks. A fourth drnm carries a tape on 
whIch i. printed a minhture calendar. 

ST RINGED MUSICAL INS'l'RUMENT.-FRANK L. 

PATCH. Phill ipsdale. R. I.  Tbe instrument has a lIat 
pear.shaped body and a bollow handle with a finger. 
board on its face fitted with the usual �tring-tightening 
keys.  A U-shaped knee·rest is  attached· to the bottom 
and a hand.rest is placed beside the strings at the bridge, 
which projects slightly over the opening in the 
body.  A set of spdngs on the hottom of the bridge 
project a short distance parallel to the strings and carry 
011  thelt ends a transverse.rod provided with small 
bal l. By tilting the instrument properly, the bal ls 
are brought into contact with the strings and give a 
tremnlo effect. By making the hand le hollow, the vi. 
brating power of the instrument is greatly increased. 

FIRE·ESCAPE.-'l'HoMAs J. NICHOLS and HARRY N. 

TEN NILLE . Manchester. Va. rl'he fippuratus consists of 
a CIrcular car tapering beneath a fioormg. In the conical 
bottom thns formed is  placed a sl11a l l  windlaBs upon 
which a rope iR wound. 'The end of the rope passes 
over a pulley on a bracket fastened to the building 
and is secured to the 1I0�r of the car. One end of the 
windlaBs drum is provided with notches i n  which a 
holJing-dog may engage. and an automatic brake-shoe 
also operates on the drum. The descent is made by 
pressmg a but\on in tbe floor with the foot. The 
brake can be regnlated by the pressnre on the button. 

ADVERl'I SING - A PPARATU S.-JAMER C.  POWELl" 

2!l!l Ei(!hth A ,·cnne. Manhattan. New York ci ty. 'fhe ob. 
ject of thIS I IIvel1tion is  the displaying of a series of adver. 
tieill g sheets at stat.ed it�terva) s.  The inven tion consists 
of a square operating-shaft h u n g  hurizontally at the top of 
the frame and driven by a clocl, . .train. An endl ess apron 
consisti ng of slats suspended from the operating.shaft 
carries a series of advertising hanners connected at their 
ends so as to form an endless belt around the apron, and 
flexible connections are provided between the middle of 
the banners and the apron . so that the banner, when 
il isplayed , drops suddenly i n to view. 

N OTE -Copies of auy of  these patents w i l l  be fum . 
ished by Munll & Co for ten centA each . l'lease state 
the name of the patentee, title of the invention, and daie 
ot this paper. 

The charoe fo·r insertion under this head tS One Dollar a 
line jor each insertion .· about eiaht words to a line. 
..d.dvertisements must be received at publication o.tfice 
as earLy as Thursday morning to appear t1l the follow
ing 'week· s t.8sue. 

Marine Iron Works. ChiCago. Catalogue f ree. 
F'or hoisting engines. J.  8. Mundy . N ewark,  N .  J 

.. U. S." M etal Polish. Indianapo lis.  Samples free. 
Gasoline Brazing Forge, Turner Brass Works. Chicago. 
Yankee Notions. Waterbury Button Co .. W aterb'y ,  Ct. 
Handle & Spoke Mcby. Ober Mfg. Co .. Cba .. rin Fal ls ,  O. 
M achinery design ed and constructed. Gear cutting 

The Garvin Machine Co. , Spring and Varick Sts .. N Y 
Fen'acute :'\lachine Co .. Bridgeton . N . •  T . ,  U. S. A. Fu l l  

h n e  of Presses. Dies. and other Sheet Metal Machinery 
Ii:"T )lllCh i nery for R . lt. contractors, mines. and quar· 

ries. Jor hoisting. pumping crushing. excavatinj? etc . .  
Hew or 2d-hand. Write for l ist. WHits Shaw . C h i cago 

The celebrated .. Horns by-A kroyd " Patent Safety O i l  
��Ilgine is built  b y  the De La V ergne Refrigerating Ma· 
chine Com pany. Foc t of East t:-kC;th Street. New York. 

rl' he best book for e l ectrIcians and begiuners in elec-
t ricity i s " Experimental Science . "  by G eo. M. Hopkins. 
By mai l .  $4. Munn & Co .. publishers 3tH Broadway, N .  Y 

Ten Weeks for 10 Cents. 
rr hat big fam i l y  paper. The I llustrated Weekly. of Den · 

ver. Colo.  (founded lSUO) , w t l l  be sell t ten weeks on t rial 
for 10c. ; clubs of six. 5Oc. ; twel v e  tor $ 1 .  Special offer 
solely to introduce it. Latest milling news and i l l u stra
tions of scenery. true stories o t"  love and adventure. 
Address as above and mention S U .  A M .  Stam ps taken. 

LT Send for new and complete cn.talogue ot" Scientitlc 
and other Books for sale by Munn & Co., 361 Broadway. 
New York.  ]:i"'ree on application. 

IRS 
HINTS 1'U CORRESPONDEN'.rS. 

N a me. and A dd I·e •• must accompany all letter. 
or no attention will be paid thereto. 'fills IS for Oill 
information and not for publication. 

lC e fe r e o f' e s  to former articleE! or answers should 
give date of paper and {'age or number of question. 

I nq ll i l·le8 not am;weren in reasonable time should 
be repeated : correspondents will bear in mind that 
Borne anSWBrE require n oi a l ittle research, and. 
thongh we endeavor to reply to all either by lettel 
or in tltis depart.ment. each mu,t take hi. turn. 

B II yer. wishmg to purchase any article not advertised 
in our colnmns will be furnished with addresses of 
housel! manufacturing or carryin� the same. 

S \.eclal ''' r l t t e n  I n fo rnu. t i o n  on matters of 
personal rather than general interest cannot b€ 
expected without remlmeration. 

S c l e n t i l l c  A mel'h' n n  S l I p p \ e tn e nt o. referred 
to may be had at t.he office. PrJce 10 cents each. 

B o o k s  referrerl to promptly supplied on receipt of 
price. 

. 'I l nera h l  sent £Or examination should be distinctl} 
marked or laheleG . 

(7764) N. E. R. asks : Can you furnish 
any papers on the constructiOlt o f  accumulators or stor
age batteries for 110 volt incandescent lighting ?  A. No 

different accumulator is  reqnired for this purpose, only a 
larger number of cells, and, if the surface is for a long 
time between cbargi ng, a larger size of cel l .  A practical 
storage cel l  was described in SUPPLEMENT, No. 1 1 95, 
price 10 cents. We do not however recommend amateurs 
to undertake to build a storage battery for the sake of 
8aving money. It is probably cheaper and certainly bet· 
tcr to buy from regular dealers a wel l.made battery. 

(7765) F. A. M. asil:s:  1.  How can I 
coat the iron tip of a circuit breaker that dips in mel C :lfY 
cup with mercury? A . Try rubbing tbe clean bright 
iron with bichromate battery solution, at the same time 
applying the mercury. Better replace yonr iron cont.acts 
with platinum, and the tronble wi l l  di sappear. 2. What 
book bave you on alternate curreuts that deals with its 
relation to impedance and capacity i n  series and parallel ? 
A. The best book for a beginner in electric science to 
read is Thompson's " Elementary Lessons in Electricity 
alld Magnetism . "  Price $1040 by mail .  3. Also, what 
w ork of reference on chemistry, organic and inorganic, do 
YOll recommclliI ? A. We recommend and can snpply 
Bloxam 's . .  Chemistry, Organic and Inorganic. With 
Experiments." Price $4.50 post paid. 

(7766) C. B. asks for the plans of a 1 
horse power motor to be run on a 500 volt current. A. 
We have no plans for the motor you describe. Such ma· 
cbines present special difficulties in construction, with 
the insulation. for example, so that they are beyond the 
resources of the ordinary amateur. We should not ad· 
vise the attempt to construct one, except in a w e l l· 
eqUIpped electrical shop, in which place our plans would 
not be needell. 

(7i67) C. L. W. asks : Have the phrai'es 
• •  as many again . "  and " twice as many " the same or dif
ferent meanings ? A. These two phrascs bave exactly 
the same meanin2", as a reference to any dictionary will 
show. 

(7768) J. P. S. asks: What is the h igh· 
eBt practical speed at which a one horse power gas (or 
oill engine may be run ? To obtain one effective horse 
power at above speed, what size cylinder and length of 
stroke must be used ? A lso to what per cen t shollld com· 
pression be carried ? One explosion cvery two revolu
tions. Would i t  be necessary to use a water jacket on 
cylimler, or w i l l  corrugations exposed to air be sufficient 
for coolingt What will be the approximate Hverage pres 
sure, using gasoline for the explosi ve mi xture ? A. A l l  
speeds up to 1 ,000 r .  p .  m .  have heen claimed by mn kers 
and operators of explosive motors. The hIgher speeds 
may have been realized w hen the motor. are running 
light or not doing work ; 300 to 500 revolutions per 
minute is our experience with such motors doing normal 
work with compresRion about 40 poullds per sq uare inch. 
The size of cylinder varico greatly according to the reo 
quired speed ; say from 4 x 5  inches to 5 x 6  inches. Wa ter 
jackets have been dispensed with where air can he uti l·  
ized over r i bs on the cylinder for increasing the surface. 
mostly for vehicles. An average pressure of from 40 to 
60 pounds may be realized by the proper vaporization and 
air mixture. 

DECEMBER 2 ,  1 899. 

IN DEX O F  INVENTIONS 
For which Letters Patent of  the 

United States were Issued 
for the Week Ending 

NOVEMBER 2 1 ,  1 899. 
A N D  B A C H B B A R  I N G T H A T  0 A T  B .  

l See note a t  e n d  of list about copies of t b e8e patents. I 

A d v ertisin� h itching post. Coleman & Ritchey . 637.;{2z Air and u ti l ization th ereof. compression of, Pet· 
tee & McCutch an . . f>11.fi59. f>l7.661 

Air brn k e .  J . . J. N ef . .  . . . . . 637,tl4() . 637.647 

��� Ct)�)� il��o
d

t�;�cep��p��e�.or�t i l·izai.i·on ' of '  corn ·  [:17 .:*13 

pre.sed. Pettee & M cCutchan . . . . .  . . .  . 637.060 
A i r  or gas compressing pump. H. E .  L u d w i 6!"  . 637.&16 
A larm. See Burglar alnrm. 

637 482 A m algam ator. L. C. Park . .  , . . .  . .  . .  . . .  
A n imals.  apparat u s  for treating d i seased. H 

H ertz , . . . . . . . . . , . . .  , . . . . .  . . . . .  . . 637 :l89 
Antisepti C  device for sound tran s m i tter mout b. 

pieces. G. \V. Van A l stine . . .  , . . . .  
Anvi l attach m ent.  H .  W. D y er . .  . . . . . . . . . . . .  . 
Atm osph eric burner. T. J. Lit l e . . 1 t' .  
A xl e  box guard. car. J .  S .  Pa.tten . . . . . . . . . . . . . . . .  . 

631.5il8 
6.17.241 
fi:l7.2b1l 
m7.280 
6.17 .742 Back pedal i n g  brake. A. B .  Simon s . . . . . . . . . . . . . 

Bag. See Coal bag. 
Bag holder. J. H a gstrom . . . .  , . . . . . . . . . . . . . . . . . . , .  637.24S 
Bail ear, F. R. J o h n 80n et a1 . . . . . . . . . . . . . . . . . . . . . . .  6;n.4t.j 
Balance. weighing. J. S. Brow n .  . . . . . . . . . . . . .  . . . . .  637.7"6 
Bale com uressing press, A .  B a l d w i n  . . . . . . . . . . , .  . . 6.17 .01-*; 
Ball  makin/! maChine.  'V . H. Cox . . . . . . . . . .  , . . . . f;:W.:l72 

�:�lge�a
c
S�:�/n*: �. :�;I!:::.j� . : : : :  .. .. .. : : . . .  . . . . . . . . .  !ffif:ffl 

Barrel handling d e v i ce, .J .  E. Ludwig . . . , . . . .  . . . 6.17 ,738 
Barrel wash i n g  and rinsing a pparat u s .  A. K ra. 

disch . . . . . . . . . . . . . . .  , . . . . , . . . . . .  , . . . . . .  637 .34 4  
Battery. S e e  Gal vanic battery. 
Battery pl ates, apparAtus for forming secondary. 

H .  Leitner . . . . . . . . . . . .  , 6.'l7.625 
Bearing. bal l .  A. Fei x .  . . . .  . . . .  . . .  . . . . .  . ti.17 .m 
Rearing for rolling stock,  side. C. M. T h o m pson . f).)7.536 
Bed. folding. G. W. San o r . . .  . . ,  . . . .  ' "  6.17.670 
Beef sphtting machine. 'rower & Bauer.  . .  . . . . 637 . 400 
Beet loosen ing and topping device, Parker &. 

'l'bom pson . . .  . . . . . . . .  . . . . 6:17.656 
Bel l .  bicycle a l arm, Moss berg & Brin k .  6.17.274 
Belt.  L. Scbmidt . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 6.17.529 
Bi cycl e bral<e. E. S. Leayeraft . . . . . . 

6.17.267 
Bicycle handle bar attachment. B . 1' M i l ler . . . . .  6..17 •• ()() 
Bicycle support. W. H. H art. J r  . . . . . . . . . . . . . . . . . . .  6.17.2.>4 
BIcycle trainer, J .  M e u l i ·  H i l t y  . . . . . . • . . . . . • .  , . . . . . .  6.'i7.::ms 
Bicycl e .  tricycle. etc.,  f( Cooper . , . . . . . . . . . . . . . . . . . . 6:i7.H71 
Binder. H .  ']\ 'V ise . . . . . . . . . . . . . . , . . . . . . . . . . . . . . . . . . . . 637.6SU 
B i n d er . temporary, E. B. W eston . ·  . . . . . . . . . . . . . . . . 637,B(JI"J 
Blast. furnace, gas. D. Tscb ernotJ . . . . . . . . . . . . . . . . . . .  6.'17.422 
Block. See Last block. 
Boiler. See Watertu be boil er. 
Boiler bracket,  H .  L. Wilson . . .  . . . . . . . . . . . . . .  . . .  637.542 
Book and tem porary binder. sales . A. S. A b bott . 637.493 
Boring tool . L. Mitch e l l  . .  " .  . . . . . . . . . . . . . . . . . . . .  637.640 Bottle  fi l ling and stopperin� machines. crown 

p lacer for, F. O. W oodlan d . . . . . . . . . . .  . . 637 .3Ifi 
Bot�.

eiJ�:d?:;: .�� .�i
.� j
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c
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637.4f>i1 
Bottle. non-refi l l able,  G. W .  Adams . . . .  _ . . . . . . . . . . 6:17.743 
Bot.tle, non-refi l lable,  J . Col bassan i . . . . . . . . . . . . . . .  6:17.370 
Bottle or other v essel . Rag-at & Berl ize . . . . . . . . . . . fi..'17,415 
Rottle stoppering macblne. A .  A.  Pind st.ofte . . . .  631.4118 
Box. See Paper box. Spool box. 
Bra�rCy�:e

b:a��. 
b�a

k
r
e

bra�:�k ��d3��f b�!���' 
Brick ,  Grayson & Spratley . . . . . . . . . . . . . . . . . . . . . . . . . . . 637,3.'l2 
Broom, W. Fanckboner . . . . . . . . . . . . . . . . . . . . . . . . . .  , .  637.:128 
Broom brace. 8abl strom & Murdock . . . . . . . . . . . . . .  6:{7.287 
Broom bandle, spring, M. L. Rison . . . . . . . . . . . . . . . . . 627 .668 
Brush. F. H . Loveless" . . . . . .  " . . . " . . . . .  " . . . . . . . . . . 637 .270 
Brush, D. W. 'I'ower . . . . . . . . . . .  , . . . . . . . . . . . . . . . . . . .  6.17.680 
Brush making apparatus, A. L. Sonn . . . . . . .  , . . . . . . .  fi..'17.�4 
Brusb. m etamc tube. A .  Wi llis . . . . . . . . . . . . . . . . . . . . . .  6.'l7 .314 
Brush . toot h .  � .... A .  McGmnis . . . . . . . . . . . . . . . . . , . . . . . 6.'17. 522 
B u i l dings. electri c protector for, J. Pocbe . . . . . . . . . r,,'17.409 
Burglar alarm for windows, R. Baumann . . . . . . . . . .  637,:nS 
Burner. See Atmospberic burner. G as burner . 
B urner vaporizing attachment. F. E. & F. O. Stan · 

ley . . , . . . . .  ' . .  ' . _ "  . . . . . . . . . . .  _ . . . . . . . . . . . . . . . . . . .  637.428 
Button. L. A. Platt . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 6.'l7.485 
Button, col btl' or cuff," J .  B .  ('avers . . . . . . . . . . . . . . . . . 6R7.2R.� 
Button, u pholsterer's .  C. S. El l i s . . . . . . . . . . . . .  , . . . . . .  6:{I.720 
Cabinet, kitcl1 ell .  it'. O. Goodale . . . . . . . ; . . . . . . .  . .  6.17.450 
Cable bauling or d rawing apparatus.  C. H. M atch · 

ett . . . . . . . . . . . . . . . . . .  , . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  637.7:'!1 
Candlestick. J. Schaffer. .  . . . . . . . . . .  . . .  . . .  ti27 .671 
Car bodies, au tomatic horizontaling device for.  

F. Bur�er . .  . . . . . . . . . .  . . , . " . . . . . . . . . . . . . . .  637,4!J8 
Car brake. J. C. Ernest.. . .  . . . . . . , . ,  . . . . . . . . . 6.�7.748 
Car construction. steel . L. R. M c A foos. . . . . . . . . . . .  6.')7.400 
Car fender. H. Bick" . . . . . . . .  , . . .  , .  . . . . . .  ' . . . . . .  637.443 
Car fmIder, A. M.  Bowers . . . . . , .  . 6.'17.227 
Car fender. G ardam & H u lL . . . . . . . . . . . . . . . . . . . . . .  627 .72.;-, 
Car for transporting fruit or vegetables. C E 

N icols . . . .  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 637.478 
Car wheel ,  'rurowski & Zareki . . . . . . . . . . . . . . . . . . .  6.'17.684 
Carbid cartrid�e. T. H. T u rner . . . . . . . . . . . . . . . . . . . . . . 637,681 
Carrier. See Cash carrier. Parcel carrier. 
Cartrid�e reloading too l .  'V. H .  G ripman . . . . . . .  637,730 
Cash carrier, (� remmels & K e l l er . . . . . . . . . . . . . . . . . .  637.245 
Castings m a l l eable.  rendering tron , J. C. Brad ley r .. '17.:1fID 
Cement to fabrics. mach ine for applying. Sel i ers 

Bancroft . . . . . . . . . . . .  . . . . . . . . . . . . . . . . . . . . . . . . . .  .. 667,674 
Centrifugal machine.  L. H irt . . . . . . . . . . . . . . . . . . . . . . . 6.17.258 
C hair. See Barber cbair. Hocking- chair. 
Chair seat, spring, M. L. Rison . . . . . . . . ' . . . . . . . . . . . .  637.667 
Charcoa.l poi l it.  creosoted. )i�. R. Tait . 6R7.a03 
Cburn. 8. Smith . . . . . . . . . . . . . . . . . .  _ . . . . . . . . . . . . . . . ti37.425 
Churn dasher. E. R. Franklin . . . . . . . . . . . . . .  , . . . .  , .  fi..17.452 
Cigarette wrapper, C. M .  Richmond . . .  637,419 
Circuit breaker. D. L. Moore, J r . . . . . .  . 637,474 
Clamp. ' See Seat clamp. 
Clasp. See G arment clasp. 
C l i p. See Mat h o lding cl ip.  
Clip or fastener, E. rr.  Oppal . . . . . . . . . . . . . . . . . . . 637,4';'U 
Clock, el ectric, �'. I: G ett y . . . . . . . . . .  , . . . . . . . . . . . . . . 637.454 
Clock,  program me, H. f1� • •  Jordan . . . . . . . . . . . . . . . . . . . 637.341 
Clock, programme alarm; J. L. H a l l  . . . . . . . . . .  , . . .. 637.387 

81�ig c��f��r:.· :t���a'keiip' ·mec·hilni8� · ·for . p 637.613 
Howe . . . . . . . . . . . . . . . . . . . . . . · . . . , . .  · · , . ,  _ . ,  . . . . . 637.614 

Clothes l ine fastener and holder. E. R. Jones 6.'17.392 
Clothes pounder. H. O. Soper . . . . . . . . . . . . . . . . . . . . .  637.h:n 

g����t�tJai::.���:Ttit. perco·laiin,,: W. J Pahn . ���:��� 
Coin control led mechanism , M.  Scb luss 637.528 
Coin operated device. J. F, Blake . . . . . . . . . .  . . . .  637. 700 
Cok e  loader. F. W. Stammler . . . . . . . . . . . . . , . .  " . . 637.427 
Coke, makiu .. . J . HeminJ<way . . . . . . . . . . . . . . .  637.255 
Conveyer. bucket. J. M. Dodg-e . . . . . . . .  : . . . . . . . . . . . .  6.'17,716 
Corn husker and fodder shredder. combined, R. 

S.  Sw.rthout . . . . . . . . " . . . . . . . . . . . . . . . . .  " . . . 637 .5:14 
Corn h u sker separating- mechanism. W G uten · 

k U Il St . , . . . . . . . . . .  , . , . . . . .  . . . . .  . . . . . . . . . 637 . 247 
Corn . m achine for gathering s i l k  from cut. ]:i'. S 

U lery.  . . . . . . . . . . . . . .  . . . . 6.'l7.537 
Corn shel 1er. I. G. Berry . . . . . . . . . . . . . . . . . . . . . . . . .  " .  637 . t>U8 
Cotton or other machines. s l iver receiving can 

for. Ward & Curtis . . . . . . . . . . . . . . . . 637,4.6 
Counter rolling machiue . .  J. 11 . St ewart .  . . . . . . . 637 . 5.-1a  
Coupling, S e e  Shaft coupli ng. 1'001 cou pl ing. 
Cover. cooldng" u t e n s i l .  it'. E. Morrison . . . .  . . . . . 637.643 
Crop t hinner. C. H. Giles. . . . .  . . . . . .  . . . . . . .  6.17.382 
Cultivator, C. M. D u rnell . . ,  . . . . . .  , . . . . . . . . . . . . . . .  6:17.747 

t�ll�r:t([e�r a���l ���i��?otb , 'll. J . H o we et al . . · �l7.:iOO 

Cycle locking device. �'. V i l l i ers-Stead . . . . .  " . .  _ . ' 637.433 
Cycle pedal. M.. Pedersen. ' . . . . . .  " . . . . . . . . . . . . .  6.'lj,657 
Damper for furnaces. stoves, etc. , F. A. Magee . . 637,271 
Decoration a n d  ornam entation ,  surface, A. E .  

M ey e r . . . . . . . . . . . .  . . . . . . . . . . . . .  . . . . . . . . 637.f>16 

B:�;:{h:gd�re�c:.�l�i�
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Dental im pression cuP. 11. D. Osgood . . . . . . . . . . fi:i7.480 
Desk. J. K Crowe ) )  . . . . . . . . " , . . . .  . . . . . .  . . . .  6:17.:l2,j 
Display cabinet, rr. Sut ers . . . . . . . " ' . . . . . . . . . .  . . . . .  . t1R7.am 
Display dev ice. Deem & M i n s ker . . . . .  , . . . . . . . . . . . . .  m7 .714 
Dock crib. A .  D. GarretsoIl . . . . . , . . .  . . . . . . . . . .  ti;l7.72ti 
Door sh eave. ad ju stable,  C. Shivel y .  li:{7.ti77 
Door spring, M. C. Bersted . . . . . . . . . . . .  . . . . . . . .  . .  ti3'j·,319 
Drawiug n1achilles, ru bbing apron for worsted. A .  

\Vost ellholm�. . . . . . . . . . . . . . . . . . . . .  . r.h.'17. 54R 
Drier. See Lumber drier . .  
Dynamo driving mechan i s m .  J .  L. Creveling. . .  6:i7. 7 1 1  
l� lectric motor. altern ating current, C. L .  Rosen-

o. Qvist . . . . . . . . . . . . . .  : . . . . . . . . . . . . . .  . . . . . . . . . . .  . .  fl<�7.il4t.1 
��lectrical h o u se w i ring. }Ii. 'J'. G reentleJd . . .  . . . . ti37 t57 
��l ectrolysjs ,  process of and apparatus for diBSO-

ciatillil substances by, G. H. Pond . . . . . . . . . . . . . .  637 .4 10 
F:l ecf,foplat ing apparatus. E. Hett. . . . . . . . . . . . . . .  637.a8.,) 
Elevator. See I n clined el evator. 
��l��:}g� ������ ��:i���(f.

n{v �Ba�S�i�� ·.·,·:. ·. ·.· . .. ·: . . . . ��::� 
E l evntor safety stop, N.  O. Lind strom . . . . . . . . . . . . .  6R7,300 
�-;m broidering m a c h i n e  . .  1. A. G roebH . . . . . . . . . . . . . 637,458 
��ngine. See ( . I1S enjline. Gnsolene en�ine. Gas 

or gasolene eng ine.  Press controJ hng en·  
gine. 

Engine, M. E Durman 
(Contmued on page 965) 

631.154 

© 1899 SCIENTIFIC AMERICAN, INC.
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ment. as the letter press AdvertIsements mUSt he 
received at Publ ication Office a� ear ly as Thursday 
morn i ng to appear in the fu l iow ing week's. i s�ue. 

Star * 
Lathes 

foot power 
Screw • • •  

• • •  cutting 
Automatic 
Cross feed 

9 and I I - i nch Swing. 
New and Origmal Feat u res 

Send for eatalo,,,lfe B. 
Seneca FaIrs Mfg. Company.  
6 9 5  Watl:r St. , Seneca Fal l s, N. Y �J:: NG INE.&. FOOf! M A C H I N E.  S H O P  O U T F"l TS . � I) TOOL5 AND 5UPPLlES,-;;"fi"' ATHEs. SEBASTIAN lATH[ CO '�����;:��� .�.;r. 

Foot Power :r�ds;ra���:'! �ilI
T
Ir��s�s. 

Plan-
S H E P A R D  LATH E CO . . 133 W. 2d St.. Cincinnati. O. 

Is �� e���l���:� w��w�I���e. , 
tween times " and learn h i s  busIness 
or trade tborougb Iy. Thousands of 
yOll ng men and women, prepared uy 
us and now hold ing higb · salaried 
posit ions. cannot endorse too l'trong� 
I y  our uneqllaled course o f  

E DUCATION BY M A I L  
in E lectrical. Mechanica l .  Steam, 
Mining and Civil Engineering ; Meta .... 
lurgy .  Art. Arch itecture. Practical 
New�{)aper Work. Eng l i � tl Branches, 
Stenography,  Mach ine Df!�ign and 
�a��

b
:�;��'. g�

a
n�i t(;ee :�°tho;:,

r
��to enroll nO'!l). a complete drawinq ou t fi t  

worth $1 1 . 10. Menti')Il sub lects YOU are interested 
In  wben wri t ing to 

T H E  U N IT E D  C O R R E S P O N D E N C E  S C H OOLS 

154 Fifth Ave . .  New York. for catalogue No. 33. 

SAVEw�d!��e� FUEL 
U:I�G THE ROCH ESTER RADIATOR. 

COST 5 2 . 0 0  AND UP. 
refunded i f  not satisfactory. 

"W'.H·n .,�- booklet on economy in beatinlf 

ER RADIATOR CO., 
Furnace Street, Rochester, N. '. 

EVERY FACTORY 
Warehouse. School. Hotel or Pub
lic BUildtng wbere quick inter
communication between floors and 
raom!ol is necesSJ\ry should have tbe  

N E S S  A U T O MA T I C  S W I T C H  
T E l E P H O N E  SYSTE M .  

Two sty les o f  instruments 
made up ;  one wi th battery 
other with magneto. �ee 
latter-most desirable for 
lines connecting buildings, 
fnr particularR to 
The H o l t z e r·Caboi E l ee Co • . Boslon (Brookl i ne).  Mass. 

N I C K E L  
AND 

E lectro- Plati ng 
ApDaraluB a n o  Material . T H E  

a nSo n  & V a n W i n k l e  
Co . . 

!\ f" ,,· n l·I, . 1\ • •  J .  
1 �  Li berty St . •  N. V .  

30 & :12 S. Canal St 
Ch icauo. 

The Pratt & Whitney Co .  
Have in stock Machines of their own make 
that bave been used, all in good order. 
which they offer at attractive priCE-so rir Send for particulars. 

H A R T F O R D ,  C O N N .  N E� Y ORK ' Cor. Liberty and Greenwich Sts. BOSTON: 
281 � rankhn St. B[j " FALO ' Cor. Seneca and Wells Sts. CHICAGO 42 and 41 Routb Clinton St. 

PHYSICAL A N D  S C H O O L  APPARATUS 
TOE P L E R  H O LTZ 

S E L F  C H A R O I N G  
M AC H I N E  

J , ient il i , �mtti can. 
Engines. 0 1 1  vaporizing device for gas, G. s .  

Strong. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  637.299 
Engines. sparking igniter for explosive. G .  S .  

Strong-. . . . . . .  . . . . . . . . . .  . . . .  _ . . . . . . . . . . . . . . . .  _ . .  637.302 
ExtensIOn table, A .  J. Johnson . . . . . . . . . . , . . . . . . . .  ru7.391 
Extension table. H. :\1ahncke . . . . . . . . . . .  _ ,  . . . . . . . . . . 6a7.272 
Fa�tener for garments. etc., A. N. Bul lens . . . . . . .  637.445 
b'asteulllg device for weariug apparel . J .  '1'. Robin f.i37 .2S1i 
Faucet. measuriIlg', L. A. Scholz . . . . . . . . . . . . . . . . . . . .  t�7.tj72 
Feed water and feeding boi lers. apparatus for 

pUrifying', C. F. Bainter . . . . . . . . . . . . . . . . . . . . . . . . . . 637,223 
Feeder for steam boi lers, automatic compound,  

C. P. Ha l l  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  637.250 
F'ence machine. wire. J . A. & A. M. Scbeyb ing . . . . 6:37.291 
Fence picket fastener. wire, R. N. Martz . mr;',6a4 
Fence, Wife, H. Martill . _ . . . . . . . . . . . . . . . . . . .  637 . 632 
Fender. See Car fender. 
I'-'l Ie, card, H . . L. Vilas . . . . . . . . . . . . . . . . . . . . . . . . . · . . . . . 637,491 
�'I 1
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Filter. J .  W. J,edoux . . . . . . . . . . . . . . . . . . . . .  tm.ilU4 
�·i l ter. W. We.r . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  637 ,68" 
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.�� .����.�� . 637.377 

Fire escape, '1'. D. Connel ly . . . . . . . . . . . . . . . . . . , . . . . . . .  tla7.709 
Fire escape. D. N. J erauld . . . . . . . . . . . . . . . . . . . . . . . . . . i:la7 .615 
Fire escape. )1�. J.  Johnson . . . . . . . . . . . . . . . . . . . . . . . . . . 637,8;-)9 
Fire escape, E. Lindeberg- . . . . . . . . . . . . . . . . . . _ . . . . 637.626 
Fire escape, C. W Needham . . . . . . . . . . . . . . " . . . . . .  6.'17.475 
Fire escape, M. Standish . . . " . . . . . . . . . . . . . . . . . . . . . . n 637.f:l32 
FIre ext in2'uisher, automatic. J. Butcher . . . . . . . . . . 63i.2:l2 
Fire extmgu ishing hand pump, P. H .  Holm . . . . . . 6B7.2il!l 
Fire spri nkler, automatic. L. A. Wel'ton . . . . . . . . . . . 637.681 
Flower pot stand, 'V. C. Krick . . . . . . . . . . . . . . . . . . . . . 6:{7.622 
Flower stem materia l .  art iHcial .  J. C. El leser . . . .  6:�7.719 
FlU Id pressnre motor, W. B. Erb . . . . . . . . . . . . . . . . . . 6:{7 .243 
Flu id under pressure. means for transmitting, W. 

S. lIalsey . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . (\37.3.33 
Flush ing vH lve  Of apparatus, H. r[,. Bush . .  . . .  fi:i7 ,49H 
,Folding table , C. H .  Sanford . . . . . . . . . . . . . . . . . . . . . 637 .28!1 
}'ooct, machine- for bruising and Roftemng certai l l  

articles of. H .  P. L. F. Chaussinand fJ31.446 
Form cylinder. K Hett . . . . . . . . . . . . . . . . . . . . . . . . . . .  (j:li.563 
Furms and of printing, method of prepar l Il g .  E 

l I ett . . . . .  . . . . . . . . . . .  . . . . . . . . . . . .  . .  . . . . . . . . . . .  f)37 ,5GO 
Funnel ,  Riedel & Grahl . . . . . . . . . . . . . . . . . . . . . . . . . . . ml7.28f) 
Furnace. See Blast furnace. Smoke consuming 

fu rnace. 
Furnace case rin/Z. Clerkin & )faag . . . . . . . . . . . . .  , . . 637 .!}4R 
Iturnace I!rate bar. F. H. ']' ibbitts . . . . . . . . . . . . . . . . . . 6:n':304 
F'urnace grate. rotary. C. Groll . . . . . . . . . . . . . . . . . . . . . o:n.7:)2 
Gal vanic battery. C. B. Schoenrneh l . . . . . . . . . mn.422 
Game, T. Bickforrl . . . . . . . . . . . . . . . . . . , . . . . . . . . . .  ' 6:1i.t)�1 
Game and advertisement case, comb inntiQn. II 

R. Wade . . . . . . . . . .  . . . . . . . . . . . . . . . . . . . . . . . . . . .  6.37 .4.34 
Game apparatus. Engel & Hir tb  . . . . . . . . . . . . . . . . . . t):37.i)4H 
Game played w i t h  mechanical figures. it. H. & J .  

F.  Shaw . . . . . . . . . . . . . . . . . . . ' . , . . . . . . . .  . .  . . . . .  6:{7,67f; 

g:���!!} �����il:�.
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Garment fastener' , Reed & Wheatfield .  " . . . . . . ().'{7.2R:-l 
Garment tastening, \Vbeatt1eld & Reed . .  . . . . . . . .  tPZ.;lJq 
Garment. net her . . J. A. Scriven . . . . .  . . . . . . .. . .  6.-L .3.)(, 
Ga� apparat us .  'I' . G. 'I'urner. . . . . . . . . . . . .  . . . .  ti..17.r�a 
Gas hU l'ller, J .  F. Barker. . . . . . 6::\7 .441 
GaR engi ne, G. S. St rong . . .  . . . . . . . . . . . . . . . . . . . .  . . .  fi:37.298 
Gas j;!enerating aJJParatu�, acetyl ene. I. L. Harrill r .. 17.252 
Gas generat ing mach ine pump. V. J .  A. Hey . . . .  · 6:-37 .417 
GaR geneffltOI'. acetylene. G .  S. Bennet t . . . . . . . . . . .  t).')7.54ti 
Gas genprator .  acet y lene. G. P. Gaston . . . < • • • • • •  6:"-37.727 
Gas ueneratol', acety lene. t;. L. IJavery . . . . . . . . . . . .  6.')7.51;) 
Gas gellerator, acet y l ene, j1�. �. Martmdule . . . . . . . .  637.6.)3 
Gas, making- acet y lene. T. G. 'l'urner .  . . . . . . . . . . . . 637,682 
Gas meter val ve. J .  Seymour. . . . .  . . . . . . . . . .  . . . . . .  6.17.424 
Gas or gasolene engine. S. \V . Zent .  . . . . . . .  . .. tJ:-37.B17 
<1-as or other meter�. v a l v e  conllect ion for . •  T .  

Frank l i n  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 637.506 I Gases. apparatuR for determining constituents 
of. Stei l lbart & Ueh l ing . . . . . . . . . . . . . . . . . . . . . . . . .  637 .4� 

Gasolene eugi l l e  • .  J .  B. Doo l i t t l e  . . . . . . . . . . . . . . . . . . . .  6.17 .400 
Gear, variable speed. W. II. Newman . .  ' . ' . . . . . . . 637.47"; 
Generator. See Gas generator. Steam genera· 

tor. 
Glass grindIng macbine . plate, M. R. Welty . . . . . . . 637.3Ofi 
Globe. 1'. H. Costel lo . . . . . . . , . . . . . . . . . . . . . . . . . . . . . . .  637.2:;7 
GoverlJor. G-. A. BI'Rchhausen . . . . . . . . . . . . . . . . . . . . . . fi;.J7.:1r,s 
Governor, traction eng-il le , C. K. Thoe . . . . . . . . . . . . .  6.17.75] 
Grain aud seed d istri buter. E. D. Mead . . . . . . . . . . . . 637.518 
Grinding machine for surfaces of revolution of 

COlllC secf ions, }I�. Nerz . . . . . . . . . . . . . . . . . . . . . . . . . . . 637,476 
Guitar .upport and player. M. G. Miller . . . . . . . . . . .  6.37.27.3 
Hair pin. K. Holm . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . &'l7.510 
Handle. See Saw bandle. Wrench handle. 
Hansom. D. C. Norcott. . . .  . . . . . . . . . . . . . . . . . . . . . . .  637,404-
Harvester. J . Macpbail . . . . . . . . . . . . . . . . . . . . . . . .  , . . . .  ti37.ti.1O 
Harvester, corn. �L K Fisher . . . . . . . . . . . . . . . . . . . . . . . . f.37.:m� 
Harvester cutt ing apparatus. G. Mischler . . . . . . . .  C37.t);W 
Harvester. seed. R. S.  Pence . . . . . . . . . . . . . . . . . . . . . . . 6:W.2S1 
Hatcb ("over, cross. H. See , . . . , . .  . . . . . . . . . . . . . . .  6.17.4'2:; 
Hay loader. R. Fer/?uson . . . ' . . . . . . . . . . . . . . . . . . . . . . . f)37.fi.o 
Hay loader. G. \\0' . Goodrich . . .  . . . . . . . . . . . . . .  1).37 . 244 
Heater. See W Mer heater. 
H inge. revers ib le  lock. A. L. Fuss . , . . . . . , .  . . 637.724 
Hook and eye. W. G. Templet.on . . . . .  . . . . . .  . . . tJ,37.5:l;) 
Horseshoe finishing mach ine. O. Kniep . . . . . . . . . . .  fJa7,fj2 l 
Hot a ir  registers. dust arrester for. 1. A. M ertins 6..�7.519 
H u b. veh ic le. 8. B. McHenry . . . . . . ' " t�11.H45 
Inc l ined elevat or. J. \V. Reno. ! . . . .  . . . . . .. li37.52ti 
In la id  work .  manufact n ring. A. Dunsky . . r,.17,::i6 
I n8u lator. pleclrtc • .  1 .  A. Poche . . . . . . . . . . .  1)37 282 
I ron .anct nucle in and making same. compound 

0 / .  K .  Schwickeratb . . . . . . . . . . . . . . . . . . . . . . . . . . . 637.354 
Iron construct ions. Jock iOi llt for .  D. Fries . 637,506 
.Jack. See Li fting jack . 
. J ar. See M i l k  jar. 
.I oin�. Ree H.a i lwav rai l  joint . Swing and expan · S ion jOint. 
J oint er. P. Soucy . . . . . . . . . . . . " . .  _ _  . . . . 637.35R 
Ki tchen utens i l .  W. Mitchel L . . . . . . . . . . . . . . . . . . . . . 637.521 
Lamp. electric arc, Dav y & 1'homas· Davies . . . . . 6:n,448 
Lamp mant le .  electric arc. F. l\l erseb . . . . 6.,)7.6:-L.,,) 
Last h lo('k fastener, J. E. Scot t . . . . . . .  . . .  fh17.292 
Lat he. flu id operated. J. Hartness . . . . . . . . . . . . .  M7.461 
Lea t her i roning mach ine. 'V. P. Robert8 . . . t).')1 6H9 
J"ens, b i foca l .  ,T. 1Jo Borsch . . .  . . . . . . . . . . . . . . . . . .  637 444 
Level ing rod attachmen t .  surveyor's. W, G .  
Lif���j�gk: ·l)·. 'K:  Ai i i'�()Il """:":::::: .: .. : ...... : .. ::::::. U�:�! 
Liming vats , agitator for. }l�_ VorkJer . . . . . . . . . . . . . .  6:11.685 L�quirl purifier, cent r i fugal , �r . Gold!'worthy . . . . .  637.7W 
Lltbog-raphic press, Eo Het t  . . . . . . . . . . . . . . . . .  637.574. 637.576 
Lit hographic presfo\ damp ing mechanism. E. Hett 6.'17.575 L i t  hograpbic pril l t ing- plate. P.  G.  Fl'3uenfelder . . 637.551 LJt bo2raph ic printing press. K HeLt . . . . . . . . . . . . . . . r.h.17 . MS Lithograph ic  printIng' tubel', apparatus  for han-

. 

Lit gb��'p�icH�:!ils·ie�· ·aiid · ·prjniilig· ·pj.e·Bs · and 637.581 

Litl�(;����l�i(���!:!is�er�i�
t
i 'alld 'printii;g: 'E: 'Bett:: �+:� 

Lithograph ie transferring and printing, appara. 
t.us for. E. Hett . . . . .  ' . . . . . . . . . . . . . . . . . . . . . . . .  637.601 

Lock. See Permutation lock. Sash lock. Seal 
lock. 

Lock. Burden & Lovatt . . . . . . " . . . . . . . . . . . . . . . . . . . .  637.497 
{�����in�t.i�P,; J�\t""i;bo·mpson·.·. ·. ". " · ·  

. . . . � ' . .  :.-:.: ��+::: Logwood extracts. treat in2' .  F. E. Bucber . . . . . . . . .  6::\7.707 

$ 2 . 00 A Y E A R .  
"II prints more coni" ibl/tions Iro": the ablest writers than any other papn il1 the United States . "  

A FEW CONTRI BUTORS T O  T H E  PAST FEW ISSUES 

Maj . - G e n .  G uy V Henry Senator W. E. Chandler 
H o n ,  Wm,  T. Harris G. Marconi 

R .  S .  Storrs , D . O .  
John G .  Whitt ier  
Booker T .  Washi ngton 
Ham l i n  Garland 

Pres , James B. Angell  S .  R.  Crockett 
Henry J ames Marcel la Sembrich 

A FEW CONTRI BUTORS FOR T H E  FUTU RE .  

J osiah Flynt And rew Lang 
Harriot Prescott Spofford 
Dr. Chas. H. Parkhurst 
J osep h i n e  Shaw Lowel l  
J o h n  Drew 

S i r  Edwi n Arnold 
Edmund G osse Pres. David Starr J orda n 

The Vice- President of Mexico 
Senator Hoar 

W.  E .  N o rris 
G(ln.  Fitzhugh Lee 

Maurice Thom pson 
J ust i n  M cCarthy Tudor J e n ks 

Al ice M orse Earle 
Theodore L.  Cuyler, D . O .  

1' H E  INDEPENDENT is a week l y  newspaper-mag-azme W i t h  over SIxty pages o f  readmg' matter Besides the 
cont n'huted artICles are departmentR ot  "�ditO I Ia1 8 ,  ReligIOn. �urvey o t  tbe World Book Hev l ews. Finance. 
Insurance NC . •  etc. 'I'H Jo; I N n E f  f< ;'I: D ENT l!-\ madp, to l lPr,Jeal to  tb€' avera�e I n t e l l Igent man and keep bim ful l y  
nbrpa�t of evervtbmg- o t  IIDDortance 1 0  t h e  w h r 1 p  world .  

Send Postal for Free Specimen Copy. 
'l' H E  I N D ��PEN llENT. l30 Fulton Street . New Y ork. 

DJ�t����=�I�!���:. 1 
Slow and Moderate Speeds. A 
Moderll Machine embodying' 
al l the best features in Dyna· 
IUO and -,totor Construct ion. 
Dy�amos, ];) ligbts to 250 lig hts. 
Motors. l1i H .  P. to 1" H. P. 

R O T H  BROS.  & CO . .  Mfrs. 
88-92 IV . J ackson Street. 

C b icago, I I I  . . U. S. A. 
BABBITT METALS. -SIX IMPORTANT 
formulas. SCI ENTIF IC  A M E RICAN SUPPLEMENT ] 1 �3. 
Pri ce 10 cents. For saJe by Munn & Co. and aU news_ 
<leH lers. Send for 18i17 catalollue. 

F ARNSWORTII'S 
H I  PROVED DRAFT APPL IANCE .  

S O  constructed that should the 
teet of t be animals pass over the 
�bai us they w l l l  be turned out 
naturai l y,t he rollers �tri king the 
misplaced fef:"t and causine- tbem 
t.o be hfted. Thus the present 
���e��i;UVo�fn�t��r:;nle�th�ftefh� 
anima l  is obviated. 

lll'"' Patent for sale No. 63H,UO. For terms ��&�1'i'lt�sa-&S'liTH, Grimes, Cal . 

Cork F loors and Ti les. 
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qual i ties. W' e also manufacture 
C O R  K P lJ L I, E Y  C O V E R I N G .  

CO R K  P I P E  C O V ER I N G, 
C O R K  FRICTI O N  C L lI T C H  R I, (t(' K ". 

CORK B U L LE T I N  BOA R D S, etc. 
Jjr Send tryr Circular • •  S. A . " 

C O R K  F L O O R  &. T I L E  CO .• 1 7  M i l k  51 .. Boslon.  Mas� 

office ; from a. smal l  salary to a 
is but a step i f  you go t h e  

way about i t .  Our system makes 
.... ___ .Jit easy for YOI1 to 

C H AN C E  YOU R WO R K  
without 1089 ofp"'�sell f  salary. We guaraDte� t('O 
give JOU an education by ma.il in  Steam, Elpc� 
triea]. Mechanical or Civi l  Engineer i n g ; Mech a n 
ical and Arch itectural Drawing ; Bookkeepi n g ; 
Shorthand, and Engl ish Branches. 
9'7,000 s t u d e n t t:;t  and gradulltes.�_ ..... ,....-4 
Write and state what professi on 
wish to evter. 

20th C E N T U R Y E lE�����OR 

'�his Idea l Gentleman's La1:lncb. elegantly Hnished. slmple. seaworrby, safe. rel lable. Seats 8. Speed 6 miles. (� ua.ranteed for one year. Price "'200.00. Order 
now, avoid Spr ing rush . Send IO cents for h and�ome 
76-palle cata l neue of Steam and Sail Yachts, Launches. 
��dl1fiii �G

n
��i)., \!�W.ER!�tlE. �/t.,�l-

superior attract i o n s  
recom m e n d ed a s  a 

Holiday (jift. 
A d l a k e  Repeater,  r a p i d  a c t i o n  m agaz i n e ,  $ 5 . 5 0  a n d  $ 8 . 00 .  
A d l a k e  R e gu l a r, w i t h  1 2  l i gh t p r o o f  p l a t e  h o l d e r s . 1i 1 0.00.  
A d l a k e  Speci a l  with 1 2  l i g h t proo f a l u m i n u m  p l ate h o l d e r s ,  $ 1 2 . 00 .  
S e n t  ex press p re p a i d  to a n y  p a rt o f  U.  S .  
S e n d  for c a t a l o g u e .  

Tnr ADA"� eo Wr�T LAKr CO. , 
For Scbool. College 

X !lav work. 
or }��6�: ��ip

e
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HO IST. It is 
s a f e, S i m p l e. 
stronil:, and built 
e s p e C i a l l y  for 
service far from j�tc�:rS .A�rite 
Witte I ron 

Works Co.,  
1207 Walnut St . •  
Kansas City. Mo. 

lll'"' Circular f>·ee. 

E S. R ITCH I E  & S O N S .  
Brookline, M ass. 

M O N T R E A L ,  Canada--

I 
C LE M E NT & CLEMENT CO., L t d  • •  

Manufacturers of lig-ht and accurate machinery. 
Models and experimenta l work developed. Inventions marketed on royalties or utberwise. 
Pl'otect your Canadiau Patents b y  manu-

facturing i n  Canada. 

Loom stop motion mechani�m.  G. Poole . . . 6.17,412. 0;)7.413 
Loom warp stop motion. Coldwe l l  & Gildard . . . . . .  687.234 Loom warp stop mot.ion mechanism . S. Sewal l .  . . . �17.67& Loorr�s .  electri cal stop motion for. Coldwell & 
I.U�b�r

a
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nt. B. 
L. 637,416 Manure distri buter, 1'. C. Sargeant. . . . . . . C,37.351 
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er. �+:��� Matcl:t box bolder, B. I .  G i lman. . . . . . . . . . . . . . . .  6.'l7 . 455 Matc.b safe and burned match receiver, com-
Me����i�·/at:ta����n�i .. auton{atic 'grain: 'E: 'Sex� 6.'17,

2
36 

Me!�I�l�i'ti�' ctevtce'" cieXti: 'j: H·. ·Ki·�ii.: : . . . . . . .  : . .  �+:�� 
���.:�.

l
lgr��lfvl�t���r:r.c

. E. Bi l l in�s . . . . . . . . . . . . 637 ,320 
Metronome. F. A. Lee . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  637.624 
M! lk  <Ian ho lder .  condensed. W. Harlan . . , . . . . . . . .  6:17. 460  
�n� J��,re�'p�l�:;iir�id)· Mi l ler . . . . . . . . . . . . . . . . . . .  637,740 

�t���t�2'
c
�:�;� i��.

t
j: P.·Il�lf.

r
.��.l� .. : :  � : : : : : : : :  : : : : : :  ��J�� Mould for relief ornamentat ion W. H. Henay . 6:-J7.509 Motion .  means for transmit t ing. B. Loutzky . . . . . .  H,'-37,515 Motor. See Electric motor. Fluid pressure motor. Rotary mot.or. 

��ITf�����: .r· A�r::V?�g' ' ' ' . .  . 
Hm .649 

Music box. note d .sk .  G. A Bracbhausen . r�i:il:(� MUSIC holder. J .  Moore . . . . 6.17,641 ;\1 u� ic  leaf turner. 1' .  L. Foust . . . . . . . . . . . . . . . . . . .  6.�7 . flO4 Mu�ica l instrument key button. O. W. Snedeker fi37 ,756 M usical instruments take up �pool and raceway for mechanical . P. Wehn .. . . . . . . . . . . . . . . . . . .  6.17.540 
���I:;;ri�

i
�3 �:rCc�i�y�·c·�·:.;o���o�t K.' 8eh'w'ic'ke' 637.aBl 

Nn�:l��" fro'ni ' ·yeils·t. · 'ex'tracting: "K: '  Scb'w'ic'ke: 637
,355 

rat. h . . . . . . . . . . . . . . . . . .  . . . . . . . .  . . .  637.353 Nut  lock J. W. 8. Cook. . 637.110 Nut lock. E. T Perry 637 . CB.'l 
(Continued on page 366.) 

Patented, Invisible Rope for 
Gas and Electric Lights. 

'rhi� applIance, which n o t  on ly is h ighly ornamental, 
but can be manufact ured a.t lesR co�t than the Ropes 
now in use. is for sale or I icen8es may be folecured. Addr 
L. G. 27B2. Rudolph Mosse, Leipzig, Gel'manv. 

Collars ... d 

Cuffs. 
Stylish, convenient . economical . Made of 

fine cloth , finished i n  
pure starch , a n d  ex
actly resemble fash
i onable linen goods. 
No Laundry Work 
When soiled discard. 
Ten Collars or five 
pairs of Cliffs, 2Scts. 
By mall, 30cts. Send 

6 cts. i n  stamps for sampl e collar or pair 
of cuffs. Name size a n d  style. 
REVERSIBLE COLLAR CO. , Oepl.j I Basion, Mass. 

c. � )  " "I'"t  TAS S O  � MUR i l LO  A NGELO  RAPHAEL  

� � � fJ g r.; Q  

�bain BELTING of Various Styles, ELEVATORS,  OONVEYORS'

A COA l, M IN ING and HA N D L I N G  M A C H I N ER Y .  ' . 
The J E FF R E Y  M A N U FACTU R I N C  CO. ,  CO L U M B U S ,  O. PI'" Send for la�rt compleu Oat4lo{IUe. New York Branch. n Dey Street. 

© 1899 SCIENTIFIC AMERICAN, INC.
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Oi1s. extractinJl. H. H. Hutchinson. . . . . . . . . . . . . . .  637,465 
Paint mi l l .  J .  T. Trees . . . . . . . . . . . . . . . . . . . . . . . . . ; . . . .  637.362 
Paper box. G. Bartlett . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 637.697 
Paper box. foJcltulZ', '1'. MorlZsn . . . . . . . . . . . . . . . . . . . . . 637,642 
Paper box. kllockuOWll 01' folding. M. '1" Lynch . .  637.3\17 
Paper coatulJ! machiIle� W. H. \V aldron . . . . . . . . . . . 637.364 
Paper, etc .• composition for seusitizmg. J . .  Meyer 637.6.38 
Paper. sensitiziug, J. Meyer . . . . . . . . . . . . . . . . . . . . . . . . 6.n.637 
Parcel carrier, tourist's, H. C. Hall . . . . o • • •  o • • • • •  0 .  637,TJ3 
Pen . foull tain, B. F. Marsb . . . . . . . . . . . . . . . . . . . . . . . . . . 637.63] 
Pl! l I .  fountuin, F. R. Wolter • . . . . . . . . . . . . . . . . . . . . . . . .  637.439 
Pencil, sectional, J. E. HaJ!er . . . . . • • • • . • • • . . . . • . • • • •  637,a84 
Permutation lock, A. S. WlustOIl . . . . . . . . . . . . . . . . . . . 637,f)&S 
Photog-rapbic printing frame and retouchin:.c 

stand. combined. J .  J�. Brouse . . . . . . . . . . . . . . . . . 637.745 
Piano attachment. C. C. Polk . . . . . . . . . . . . . . . . . . . . . . . .  637.663 
Picture mounting press. J. A. Brandon . . . . . . . . . . . . 637.228 
Pi le, cast metal . M.. Goldberger . . . . . . . . . . . . . . . . . . . . . 637,728 
Pin. See HaJrpin. 
Pipe. See 'l'obacco pipe. 
Planograpbic presses. method of and mecbanism 
Pla::�
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Pocket book. �'. " . Weaver . . . . . . . . . . . . . . . . . . . . . . . . . .  63,'.365 
Poison distributer, fi'. J .. . Richter . . _ . . . . . _ . . . . . . . . .  637,666 
Powder contH iner top. I.  (:'- . Leek . . . . . . . . . . . . . . . . . .  637,514 
Power ·trunsmitting mechanism, G. �. Strong . 637.297 
Press. See Bale compressing press. Lit hographic 

press. Lithographic printina- presf'. Picture 
mounting press. Printing press. 'l'ransfer 
press. 

��:::'c�n::�M;;g 'eilsiiJle',' E: Ei"eii : .- .' .' .' .' .'  :637:569 'to ��:m 
Printers' cylinders or tubes, apparat.us for hand-

ling. E. Hett . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 637.580 
Printing apraratus. color, }1'raueufelder & McEn-

tee . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  1;3,.379. 6.�7.380 
Printin� cyl inder handl in� apparatns . K F l et t. . • .  637,579 
Printing cylinders. system for llan o l i l lg .  K Hett 637.584 
Printing form and printlnl{ pre�s. }I�. Hm t . . . . . . . . .  837.561 
Printing mach me . . 1. L. Ihrm . . . . . . . . . . . . . . . . . . . . . . . 687.330 
Printing mach ine. �'. M. Spu rr . . . . . . . . . . . . . . .  _ . . . . . . 631,359 
Printing. multicolor. E. Bett . . . . . . . . . . . . .  t;''{7 5:)7 to ti37.559 
Printing press. K IIett . . . . . . .  @7.582. G37.i:94. Il37.t;()2. 637.60:1 

t1a7.605 to 637.6OU 
Printing press bronzing nnd dusting attachment. 

E. Hett . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  f>3i.572 

P
ri

W��f . .  ��.��� . �_1� ��� �1:� .�I.l� .��� ��.���I��. �.��.i�.� •. �: H37.573 j 
Printing press, multicolor, K Ilett . . . . . . . . . 637.564, 637.566 

637.rJ77 I Printing surface, C. A. O. Rosel1 . . . . . . . . . 637,D52 to 637.554: 
Printing surfaces, machine for mn li: i ng. flJ . IIptt. . li3i.591. 6:J7.5!1H. 6:J'.597. 637.599 
Printing surfaces, making-. �J. Hett . . . . . . . 637.f>55, 637.595 
Printing surfaces. mecbanism for mnkimc. E. 

Hett . . . . . . . . . . . . . . . . . . . . . . . 637.5.';6. 637.5112. 637.59G. 637.598 
Printinf{ surfaces. treatinf{. E. Hett . . . . . . . . . . . . . . . . 637.588 
Projectile or .dart for bluw gun •.  J. G. w bitt ier . . 637.312 
Propeller. marine. J. A. Hoppwel l . . .  . . . .  . .  . .  . . . .  . . 637.611 
Puzzle. C. J. Scbug . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  1;37.352 
Pyrometer, H. Von Koebring-. . . .  � . . . . . . . . . . . . . . . . . . 637.343 
Rail frog. swing. M. Buchnnan . . . . . . . . . . . . . . . . . . . . . . 637.299 
. Rnllway. aerial. M. Brocbet . . . . . . . . . . . . . . . . . . . . . . . . .  637.703 
�:u::� c:����fv�'sf:in���:'apparaiu�: ' ,if: ' it 637,618 

Sykes . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 637.678 
Railway rail joint, F. T, Fearey . . . . . . . . . . . . . . . . . . . . . 637.723 
Railway signaling aPllaratus. W. Hume . . . . . . . . . . . 637.337 
Railway SPlkilhA. f. Priest . . . . . . . . . . . . . . . . . . . . . . . . .  637.525 
Railway swit.e • C. K. Cordrey . . . . . . . . . . . . .. . . . . . . . . . 637. 4 47 
RaIlway sw�tcb, automatic street. F. Walter. . . . .  637.53U 
Range; J .  E, ·Bunt . . .. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  637.2t;O 
Razor. safety. F. Kampfe et al . . . . . . . . . . . . . t.�7.511. 6,37.512 
Receptacles. metalliC closure fOf, J .  A. Steward .. 637,295 
Reel. See Wire reel. 
Reproducing device. A. E. Jacobs . . . . . . . . . .  637.262. 6.�7.263 
Ribbon feed mechanism. L. C. Myers . . . . . . . . . . . . . .  6:,7.3(7 
Rivet settiug tool, J. W. 'l·bompsolJ . . . . . . . . . . . . . . . . @7.462 
Road macbm� or scraper. I .. B. McAl pine . . . . . . . . . 6.'l6.644 
Roads. combiJ;lation machine for makinll dust-
RoJ:��g J,;,:�

e 
a'{,�

m
foitnge." comi,intiii." O. · :A: 637.713 

Brown .. . . . . . . . .  ; , . . _  . . . . . . . . . . . . . . . . . . . . . . . . . . . .  637.706 
Rolling up machine;E, Hett . . . . . . . . . . . . . . . . . . . . . . . . 637.58.Q 

�gm�'i.�l���::.��?���� �.�:�.
I
�

e
: 
,�: . ��.

t�: :
: : : : : : �:� 

Rotary motor. reversible . J. Tbeemlilljr . . . . . . . . . . . . 637.429 
Roundab<>ut. Grimoln-8anson & AlJ.ard . . . . . . . . . . . . 637.508 
Router. R. Hegarty . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 637.463 
Sail for canoes. etc . •  self reeflll�, L. A. Kimball . .  637.619 
Sasb balance. Barber & Kramer . . . . . . . . . . . . . . . . . . . .  637.545 
Sash balance. spring. M. Mulder . . . . . . . . . . . .  , . . . . . . .  637.402 
Sash lock. J. H. Metz . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  637.71i1i 
Saw frame. adjustable hnck. E� C. Hawkes . . . . . . . . 637.462 
Saw bandle. band. E. J. Hicks . . . . . . . . . . . . . . . . . . . . . . 6.3i.257 
Scale, automatic weighinfl, E. Hanak . . . . .  0 • • • • • • • •  637. 388 
���Yg�k�3�'li�,;l.;IP.�:.'.�:��� : : : : : : : ·  : : : : : :  : : : : : : : : :  �i:� 
Seat clamp. C. Lesb . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 637.395 
Sewing machine take uP. W. M. Ammerman . . . . . . 637.7H 
Sewing machine tension. J. E. Bertrand . . . . . . . . . . . 637,225 
Shade roller device. J. H. Kaufman . . . . . . . . . . . . . . . . 637.265 
Sbaft control lin� and starting mechanism, G. S. 

Strong . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 637.301 
Sbaft MUpling. bujitgy. E. F. Holmes . . . . . . . . . . . . . . .  6.37.610 
Shaft. "rank. G. S. Strong . . . . . . . . . . . . . . . . . . .. . . . . . . .  637.aOO 
Sheet feeding machine. E'. L. Cross . . . . . . . . . . . . . . . .  637.324 
Sbeller. See Corn sheller. 
Sbi
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3��':.���. �.����: ����
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��.:���.���� • .  �: 637.702 

Sboe leveling machine. W. L. Rbodes . . . . . . . . . . . . .  631.(18 
Sifter. asb. J: Keller . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 637.342 
Signnlinll apparatus for rail or tramways. elec-

tric. F. W. Prok .. v . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  637.H4 
Skirt and waist holder. Wheeler & Duket . . . . . . . . . 6.�7.31l 
Smoke consllmin� furnace. self feeding, C. Grol l . 6.37.731 
Smokestack attachment. L. Ii'. Porter . . . . . . . . . . . . . .  637.664 
Snap switcb . M. Guett . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  637.246 
80ft tread. composite. C. Olson . . . . . . . . . . . . . . . . . . . . .  631,277 
So{t tread composite block, C. Olson . . . . . . . . . . . . . . .  637. 741 
Sorting bodie8· accordm� to size, macbine for, P. 

Pondorf. . . . . . . . . .  . . . .  . . . . . .  . . . . . . . .  . . . . . . . . . . .  . . .  637.411 
Spool ·box. �'. E. Warburton . . . . . . . . . . . . . . . . . . . . . . . . . 637.435 
Spool holder. D. W. McLean . . . . . . . . . . . . . . . . . . . . . . . .  637.276 
Spring. See Door spriuSl. 
Sprinkler. See Ifire sprinkler. 
Sprocket wbeel. N. E. Parisb . . . . . . . . . . . . . . . . . . . . . . .  637.654 
Sprocket wbeels. apparatus for making, N. E .. ' 

Pn�isb. . . . . . . . . . . . . . . .  . . . . . . . . . .  . .  . . . . . . . . . . . . . . . . .  637.653 
Sprocket wheels, making. N. E. Parish . . . . . . . . . . . .  6a7.65.1J 
Square, framing". \V. H. & D. B. Crawford . . . . . . . . . 637.37::1 
Stamp llffixer. H. S. & B. �'. Klein . . . . . . . . . . . . . . . . . .  637.:193 
Stamp battery mortar. W. A. Merral ls . . . . .  637.471. 637.472 
Stamp. time. J .  C. Wilsoll . . . . . . . . . . . . . . . . . . . . . . . . . . .  6.�7.315 
Stamping machine, time, G. E. Emerson . . . . . . . . . 6.17.721 
Stapl ing macbine. �'. H.  Sander . . . . . . . . . . . . . . . . . . . .  637 .288 
Steam generator. J. R Mackay . . . . .  . . . . . . . . .  � . . . . . 637.b'28 
Steam generator. water t ube, J. A. Pattison . . . . .. . 6.17,400 
Steamer. culinary. J. G. & M. S. Pbeuix . . . . . . . . . . . .  637.60"2 
Stove burner. flas or oil, E. Burden . . . . . . . . . . . . . . . . 637.200 
Stove. I<as or oil. E. Burden . . . . . . . . . . . . . . . . . . . . .  . . 6:l7.2"Jl 
Stralghteninll macb.lne. I,. W. Jernberg . . . . . . . . . . .  637.400 
Street sweeper. A. Brown . . . . . . . . . . . . . . . . . . . . . . . . . .  637.7<» 
���J�

i
i
e
:C�i'i:.

c
��'if: ��it��:�.� : : : : :  : : : : : : : : : : :  ��:�� 

Swing and expansion joint. M. Wilkes . . . . . . . . . . . . . 6.,{7,Ml 
Switch. See Railway switcb. Snap switcb. 
Switchboard. electrical. C. H. Cox . . . . . . . . . . . . . . . . . .  6.37.323 
Syringe. hypodermic. R. Papendell . . . . . .  . .  . . . . . . .  637.405 
'rable. See Extension table . .  lfolding ta.ble. 
'l'ank. H. B. Camp . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  6.'i7.500 
l.'anning apparatus. Schmidt & Landini . . . . . . . . . . .  �A21 
Tap. C. N. Duncan . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 6.37.718 
l.'eJegrapb instrument key. Scbemer & Walls . . . . .  6H7,290 
Telemotor apparatus. A. B. Brown . . . . . . . . . . . . . . . .  637.7ffi 
Telephone transmitter. E. F. �'rost . . . . . . . . . . . . . . . .  6:i7.45.1 
Tellurian. C. J. Boebm . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  637.228 
Tblll coupling attachment. Smith & Welglein . . . .  637.53U 
Ticket. railway mileage. G. W. Dodson . . . . . . . . . . . .  637.240 
Tile press plun"er bead, 'l'raitel & Leiber . . . . . . . . . 637.752 
Tire for cycles or other wbeels. O. Lavancby , . . . .  637.469 
�i�:::��i�r!: �ru.I't::B�[;�����·:: : : : . : : : : : : : :  : : :  :I:ffl 
Tires, making. J. C. Anderson . . . . . . . . . . . . . . . . . . . . . .  637,692 
Tires upon wheels and repairlnJil same, apparatus 

for making. J .  C. Ander.on . . . . . . . . . . . . . . . . . . . . . . 637.G90 TobacM curing apparatus. A. W. & W. A. Nance 6.�7 348 'l'obacco pipe. B. J. Tebbens . . . . . . : . . . . . . . . . . . . . . . . .  637:679 Toe calks. machine for making. J. H. Wilson . . . . . 637.49"2 Tool. combination, .T. A.  Hnrris . . . . . . . . . . . . . . . . . 637.25.":J Tool. combination. R .  Newall . . . . . . . . . . . . . . . . . . . . . .  r,a7.648 
�:ggl g�Y3!��'tv�iI�c�����i��n: : : : : :  : : : : : : : : : : : :  � : :  �::U� 
�g�P::ri'l,

l
:i��'t�;I�ir.R��H';,t,�eil: : : :  : : : : : : : : : : : : : : � �:�� 

[,�:�:�:�ltri�
s
�r �u�T�� 'over . miicbii;e; iC: ·Baii.: : ��f:�� 

��r:y�I���ril:. K-o:I�':icis: : : : : : : : : : : : : : : : : : : : : : : : : : : :  �;� TrouJl"h. See Watering troue-h. 
Truck. W. Ricbman . . . . . . . · . . . . . . . . . . . . . . . . . . . . . . . . . .  1l.�7.284 

���� ���
s
���tf,��: �ar;VIi.�:"'i!��ii.: : : : : : : . : : : : : : : : �::g� Trnck. jOinted. E. H. Nortbrop . . . . . . . . . . . . . . . . . . . .  1l.'l7.1i5O 

:&.t��· �t,:e"�!��'zt'!ir �n�
am8 .. . . . . . . . . . . . . . . . . . . 

637.544 
��I�:':,t!!��:a';.tgl�il!� �e�ii;'iilne:':i!:: 'Hett: : : :  :ljg:= TYpewrttlnjit machine, R. J. Fisher . . . . . . . . . . . . . . . .  637.749 'l'fpewrttlng machine. Beu ,. Stoughton . . . . . . . . . 637,335 
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As a Dictionary, as a Cyclopedia, and as an Atlas the " Century " is universally admitted to THE CENTURY DICTIONARY AND CY
CLOPEDIA AND ATLAS in its newly re

vised and completed IO volume form 
can be bought at half price and paid for 
in little monthly installments that 

figure only 1 0  cents a day. 

he the greatest ever compiled-and the latest. 
fIII'---", What we want you to know, is that it contain. a 

c:�=n==�=����������:::::� complete and accurate sum mary of trade-know
ledge. etc .• that has n ever before been gathered 

The " Century , - Bookcase is 33 
I ncbes hIgh. of polisbed oak. 

in any one work-indeed. much of it will not be 
fou nd even in the special hand·books of the 
various atts and sciences . .  

It fnlly takes the place of every other refer
ence work - that·s the simplest way of pntting it. 
Take for instance E1tgl" .. ring and the thou
sands of terms that come under that head. In 
" The Century " each one is in its own place
one doesn · t  have to read through a long treatise 
on the general snbject. to find or miss the 
single fact t h at is wanted just then . That·s the 
way the old-line reference works were made. 

The Wanamaker Store has seCllred an entire 
edition of this greatest of all reference works, and 
by so doing. made possible the great price reduCo· 
tion and the easy payment system. 

Instead one turns directly to " Twin Cylinder." 
for ' example. and fi n ds a detail drawing with 
complet e  deecript ioll of pans - -and a comprehen
sive article. With eros. references that carry the 
reader st i l l  more min utely into the parts and 

the working� of this pa rticular piece of machin ery, all with ou t cu mterin g  of unnecessary detail, 
all without loss of time. and absolutely withont fear of misstatement or omission. 

Write us for particulars of the offer 
(mention SCIENTIFIC AMERICAN, please), and we'll 
mail you illustrated specimen pages, sample map. 
description of bindings. and all that. and also a 
special pamphlet showing what the .. Century " 
contains for Architecls. or for JUectricians, Engi
neers. etc. Tell us. of course. which of thes e  you're 
most intf't"ested in, as they are separate pamphlets. 

T H E  CENTURY DICT IONARY 
& CYCLOPED IA  & ATLAS 

Here are a very reD' of' tlt.e A ' s  that will interest Engineers, etc. Hardly a quarter of the headings nnder this single initial. Most of them 

are accompanied with anthoritative illustrations-all are treated concisely and .completely. 

abacus 
" major 

abamurus 
abandonment 

abatis

" of railways 
Ahert, J. J. 
aboerval 
aboard 

" all 
about-sledge
abrenvOJr 
absorb 

" absorbing- well 

:��:Tc�ometer 

abutment 
abutment-crane 
acceleration 
aCl'e]erator 
accent 
accommodation 

" train 
accouplement 

accumulation 
u of power 

accumulator 
" hydrQ.pn.eumatlc 

acetylene 

acid 
actd-yellow 
acierage 
acierate 
acferation 
BCorn-<:np 
acr�ired 
actinIC 

" process 
action 

:: t!ck moving system 
" 8lQgle 

actioner 
actinism 
actual 

U energy 
addendum 

" cil'Cle 
of a tooth 

adding-machinE" 
additor 
adhesion 

" car 
" of wheels to rails 

adiabatic 
" curve or line 

p.dit adjustillg-screw 

adjusting-tool 
adz, adze 

U hollow 
adz-plane 
&!olipUe 
lerate 

., &!rated bread 
" lerated waters 
" leratlng filter 

rerator 
lerial 

" car 
" telegraphy 
" railway 

reroclinoscope 
rerodynamics 
rerometer 

" barometrica.l 
rerometrlc 
&!rometry terophone 
rerophore 
reroplanE" 
&!thri08Cope 

���a 
afttsrlood 
aging 
aggregate 

a�!ate �::�ity �tator 
alguU1e 

:�=�oon 
air-bath alr.blast air-box air -brake 
air-brick 

:�=g��r 
air-bucket air-camel 
air-carburetel' 
ail'-chamber 
:��=::�,;:y 

air-gage 
atr-gas 
air-gate 
air-governor 

::�-��mg 

air1eading air-hoist 
air-holder 
air-hole 

airi�-stage air-injector 

:�=i�!it 
air-lock 
air-locomotive 

:f����e 
air-manometer 
air-meter 
airohydrogen 
a!ro!lydrogen-blowplpe 
al�ter air-pipe 
air-pit 
air-poise 
air-port 
aIr-pump 
aiit�

U:!
m� and circulat

alr-pnmp bucket 
air-pyrometer 
air-regulator 
aIr-reservoir 
air-soller 
air-epace 

:��:f:!k' 
air-strake 

air-thermometer 
aIr-tight 
atr-tight stove 
air-trap 
air-trunk 
air-tube 
air-valve 
air-vessel 
aitchpleca 
:l::ftrine 

" positive 
alarm 

" checkwvalve 
" electric 
" low-Water 

aIarm-clock 
aJarm-com� 
alarm.funnel 
alarm-gage 

:=-f� 
albata 
Albert, Joseph 
albertype 
albion-metal 
alb<Hmtbon 
a1bOl�� light 
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NEW IDEA IN TRUNKS 

The Stallman D·,. •• e r  Trunk 
i. constructed on new princil iles . 
Drawers mstead. of trays . A place 
for everything and everything in 

its place. The bottom as access
itJe as the top. Defies the bag
gage smasher. Costs no more than 
a good. box trunk. Sent C. O. D. 
with privIlege of examination. 
Send 2c. stamp for illustrated eat
alogue. F. A. STALLMAN, 61 W. S)n'IDg t!lt., Columbu, 0. 

Will bake or roast 
slxtydilferent artlcles 
saves time. labor and. 
fuel. Indispensable 
for any family. Ask 
at yoU!" nearest hard
ware store. If not 
�.Bf

l
��:ir� ��.50 In 

Timothy G ingras, 
Sole Mfr., 

Buffalo, N .  Y. 

The Ideal Hunting Shoe 
The concentrated prodnct of 1Ifty 

years of sboemaklng skill. '!'en inches 
high. Bellows tongue uppers llira� 
coTor, soft 88 a A"love, tough 88 stee 
cannot harden. 'l'he best storm. proo 
sboe ever placed O!l sale for Klondike. 
miners. surveyors.) enaineers. and any 
one requiri

� 
perlect loot p,'()Lect ion. 

£����
a
¥8t18. S�os;:]N'�ee�ti8I1"d pa. 

M:'��ct��l�,TA '!lfllk. 
1 ath 1St. , 1"hdadelph.a.pu.. 

C New or 2nd Hand-Sold 

AMERAS £�::!:;d 
Enormous Stock. Must be closed out. All makes new 
Cameras and :rour old camera taken &8 part paymenl;. 
Write for lI.ta and 8)JeCIal bar8aln olrera. 

NICOTINE ABSORBENT AND V E N T I LATED S M O K I N G  
P I P E ,  I S  T H E  ONLY P I P E  FIT FOR A 

. 

G ENTLEMAN TO S M OK E .  

Bowls of the Best French Brier, exceedingly 
neat and gracefUl In appearance, and cost no more than 
an ordinary pIpe. There are no filthy stems to clean. 
and by a simple and e1rective construction. the pOIson. 
=.m,iC09.Y,� �0,,::n,

ar:,,!
b
�
r
����I:.�

o
�'it

d
h::fr6; 

smoke"tl:.ereby assured. Mon\lY refunded It not satis
factory. Over 100.000 sold In 1898 alone. 

Send for Illustrated (Jironlar .. 8. A." and prices. 
T H E  HARVEY &. WATTS CO. , 

2 7 5  Cilnal Street, N. Y. Station E, Phi ladel ph i a .  • 
"TH E WIZARD'S TABLET" 

" These tablets make tbe only writing 
fiuid that cannot be removed with acids. 
1Iows freely. takes copy cheap, permll-

• nent (not anllIneit seM 1�. for !!<lIven 
: . �lt�Oc:,>I7f:'O, B!�U9��I;nl: 

This Little Instrument 
plays the Organ better than most people after • • • ten. years instruction and practice. It is called 

TIle maestro 
because it is the master player. 

II plays your Organ or any good 
Cabinet Organ. rendering all sorts of 
music. easy and difficnlt, in brilliant 
style. Anyone can manage it. and 
with its help any'm e ca)) play an 
overtnre or sonata without reading a 
note. 

Handsomely finished · in Black Wal· 
nut or Oak. Piano-polished. 

For the Holiday Trade and during 
a period of Sixty Days, we offer the 
Maestro for 40 dollars cash on r�eipt 
of order. 

.... 8M CIluItmted /Jf'Ucle en ScCBntf;1lc 
AmerIetm 01 NOfIfIt1&lwr 11, 1800. 

Go P. WND &: co., I. W ...... Av .. , Chlcqo. KaDufactored by the MAESTR O CO . ,  BLBR,JooS, N. Y ,  U .. S. A. 

© 1899 SCIENTIFIC AMERICAN, INC.
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INCUBATORS ��:HERS .  
One Style Only. O U R  B E S T .  

\\�lLrr9.ntt!1i t o  last Tt'D l'earfl without re
pairs and to out�h atrh dunng th ree trials 
3 0 \" otber incubator-bar none ; TillS OR 
,'(irll MONEY BACK. Built tor busint's8 

};,S:�� °p�i�:nJ�=i Fl:�i!� ���,t:r�
e
:r���:i 

and C"tnlo2'ue No. 134,  (tOO-pages, 8xllin.) 
entit l ed, "How to make money with Poultry and Incubators" 8(>0' 
postpaid tC�PHESRSP'iNC�Hi'�TOARdCO::res. office. 
Boston. Ko.... W a,yhuuL N .  " .  ChJc8J:o. IIL 

S K H'\I lh . •  l 

Or :El.:XP. 
The  SKINNER .PATENT DRILL CHUCK 

i s  simple, strong. and 
accurate. 'l'he jaws 
are of bardened tOllt 
; t e e l .  S t a n d s se
" erest testE' . I f!  self
centering, self-tight
ening', most durable .  
Holds s t r a i g h t  or taper shank dri l l s .  

iT Send tOT catalogne. 
" n u ti" C O  • •  Ch u rch St . ,  New B r i ta i n ,  C o n n . 

P. T. AUSTEN, Ph.D .. F. J. MAYWALD, L. S. MOTT, 
Pr�t. Vice· Pres. Sec. and '!'rea. 

Thl Au:tlft �hlmi��l nllllr�h �O. 
Experimental Investle-:'ltlOn of 'l'eebnical Problems. Researcil Work: for Manufacturers . Improvement and 

Invention of Processes and Product�. u ti l i zation (· f 
,Vastes and Unappl ied Sub�tances. Reduct i o . l  of .'Ian 
ufacturing CObtS. rrel!'otillg'. Perfecting, lllt l'Oli llcmJ;t' anti 
D isposi� of Processes and Products . ManufactunI l� 
Formulas. Ilr' Explanatt»'y Ci rcular on A ppUcaHmL 

�2 BEAVER STREET, N E W  Y OltK .  

Ge� the t.test . Pou ltry 
lt COD" 

wish to the 
... oJ 

for lOc .  
B 1 0 5  QalD", UL 

A.\f. I'ABEB lUanufactory E"labl i �lIe" 1 ' 6 1 .  
LEAD PENCILS, · COLOR IIlD PENCiLS, ISI.ATE 
��;�� ��K������L

S
�!l::'I�'1��t\:::1�g��D 

GOLD, STA'l' IONIfRS' RUB BER GOODS. R ULERS, COLORS AN D ARTISTS MA TERIALS. 
78 Reade Street , N ew York ,  N .  Y .  

MauufactoI'Y Established 1 '_6
_

1
_

. ___ _ 

"' 3 1 0  First Premium! 
Awarded to tbe PRAIRIE I'ITA TE 
I N C U B A TO R .  G u aranteed to operat.e 
i n  Bny cl imate. Send fin catalogue. 

PRA.IRIK ST.ATE INtU H.&TOH co, Homer {'i t J , P  • •  

MAXIM U M  POW ER- M I N I M U M  COST . 
It you use a pum p for 

beer. lard. acids, starch ,  
p e t  TO J e u m ,  brewer's 
mash. tanner'A l i q uor. cottollseed oi l or fluids, hot or cold, thick or t b in 

TIg�;"-"rM�.r'N8�p 
which does the most work at. 
the least expense. Rimpl,Y 
COD!!lotructed . Can be run at 
any desired Apeed . Perfect-

�fnfl�a��e;tJ��.pac:t�t� �;:�m�:3.ab&�ta���}r�� 
TAB E R  P U M P  CO • •  32 We l l s  St . .  B u ffa l o .  N . Y  . .  U . S . A . 

IJDPOBTHJT BOOKS. 
Cbemical and MetalluI'lI'ical Handbook 

for the use of Chemi.t • .  Met�I1urgist. and 

Typewriting machine, Hess '" Tyberg . . . . . . . . . . . 1!31,33f 
'l'ypewrit i l lg' ll I t lcb l l1e type, J ones &. Myers • • . • . . .  637,340 
Underual'ment , combinat IOn. H. H.  Condit . . . . . . 637.708 
Uter i l l e  su pporter. \V . H. Ludewi� . . . . . . . . . . . . . . .  H37.b'27 
�:l::·g����ll�,r�� i��il��" � ���. � ,1,�.��,

i
�:::.:. ::63�i,:i4b: ��:�� 

Vate. war.et' and steam pipe. H. � . •  Jenmson . . . . .  637.264-
V a l ves, apparatus 1'01' reti t l i n g d i s k .  C . .... Hal l .  . . 637.249 
Vapor iz i l ll!' tu lJe. A. K i t son . . . . . . . . . . . . . . . . . . . . . . . . . 637.468 
V eh i c l e  handle unr. J .  lL Marty, Jr . . . . . . . . . . . . . . . . 637 .517 

��gl�l�: :::����: 1: t�·n���.�
n
: . : :

. : : : ' : : . : . . : : : : : : . : : :  H�:� 
Vehic le . motor. (j. F. Reed . . . . . . . . . . . . . . . . . . . . . . . . 631.6ti:; 
Veblc le run l l in/l gear. automobi le .  fl. . 8. Strong' . .  6:ii.2H6 
V ei ls to hat8 .  device t'or seCU l' l l lf! .  I I .  ]�I1L"e l .  . . . . 6:17.00a 
Ve lOC i pede  era n k  bracket , J. B. H a h fllx ti:i7.385 
V e t oei ped e .  m ar i ne . C. Clark . . . . . , . . . . .  . .. . . . . . .  . .  �7 .�4 � 
Ve loci peoe seat post c lu s rer . •  J. B, Hal i fax . . . . . ' U37 •• !iSf) 
Yend inJ! apparatus. prepayment. M orllan & LUlIe 6:i7.4l11 
Ven t l l at ( lr cap. ��. H . . M i d d l et o l l . . .  . . . .  . . . . . . . . .  (),'3'i',520 
Vot i l l�  JUUC l l l l l P .  J-l�. McClu in . . . .  . . . . 637.275 'Va�() I l .  dU ll lp inu . .  J. U ' Connor . . . . . .  ' "  . . . . 637))2::1 
\\'urp hellm tng- mueh i nes. automat 1(.' t en� i on /lOV· 

ernol' 1'or .  Brown &. Dick { re l �  .. ue ) . . .  . . . . . . . . . . Il.7H1 
\Vnt ch .  a l a rm .  H. Haet h u ! .  . . .  . . . . . . . . . .  687 .3titi 
\V ater c l o s e t  ttu�h i l l g  v a l v e . L. B.  �lH i l l i  . . . . ' . .  6:i7. 357 
\V ater c lm�et t o r  �h l ps . pump, �. It. '!\i l l e l'l  . . . . . . . ti37.a9!. 
\V ater d i s t r i bu t i ng  device, h.  H en . . . .  . . . . .  (;37.5H5 
\V ater heater al ld pu r ifi er . C. F.  Bai n t e r .  . . . . . . . a:i7.224 
'V ater meters. apparat us for reJl1 U \i IlU! 1'oreiJ!n 

su b�r al l ce8 1'1'0 111 • .  J .  Ke irn . . . . . . . . . . . . . . . . . . . .  6:ii.2fl6 
\V at er  ou t  ot we l l s . device for forcinll. A. Baca . .  6:n.6�4 
\Vater pipe con l lect lon. movab l e . H. H. Gorter . .  637.507 
\V ater tu be boi l er. H . .Blessinger . . . . . . . . . . . .  , . . . . .  1�{7.7m 
\Yater t u h e  boi l er . P. J. Keene . . . . . . . . . . . . . 637.I iHi. 687,ti l 7  
'Vateri ng, truuJ;!b .  G .  \V . ��lJrtnan . . . . . . . . . . . . . . . . . .  fi31 .24:t 
'V attmeter 1'or th ree-phase a l tern at ing cu rrent s . 

llI otor . . J .  A .  llo1 l i nf;!'er . . . . . . . . . . . . . . . . . . . . . . . . .  637 .473 
\'Veavmg a ppnratus .  cir<.'u lar. H i l l  & \Vciss , . . . . .  6.�7.3.16 
\V ehdl l 1 ul mach ine .  �'. H. R icha rds . . . . . . .  . . . . 637.527 
\V e l l  cement i l l g  a pparatus .  A. 138ea . . . . . . . . . . . . . . . 637.m�a 
\V hee J .  See Cal' wbeel . �procket wbeel . 
\V l lee J .  "" . •  J. :\l erc'er . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 637 . 4iO 
\V bee) for au t om o b i les or othe r v e b icles.  J. C. 

A n d ersoll . . . . . . . . . . . . . . . . . . . . . . . . . . . .  , . . . . . . . . .  637.691 
\V h ip  � n C K e t .  spr inJ,! lock . H. Pa tl l .  . . . . . . . . . . . . . . . 637.407 
\V ind ing m ach ine .  t h read . .... A. \Vh i tmo re . . . . . . . ti37.4:18 
\V i ndm i l l  brake. J )empster & H i llehart . . . . . . . . . . . f.k{'7.a2tj 
\V i ndm i l l  re1!u lator. A . H er isso l l . . . . . . . . . . . . . . . . . . .  (i::i7.731i 
\V i ndm i l l  to wer . �1 . C. HotJb in� . . . . . . . . . . . . . . . . . . . . 6;{i,420 
\Y indow or  (I o o r  wind  guard • •  1. M. l�a n e  . . . . . . . . . . H37.ti23 
\\� i nd ( )w .  rev ers ih le .  G. ' O. DeRII . . . . . . . . . . . . . . . . . .  6.11.5(12 
\\' i re ree l .  harhe-d. J1�. C. Fnhrmeier . . .  . . . . . . . . . .  6.17.45l  
\Voud or I'H t ta l l  tw i�t inJ? or s hap i l l!'!' dev icc . A. H .  ' ''' ._ 

\V r�;�i��Ymac·lii·li e·. · j ;.- C: Cr()�e·li.· : � : " . : : : ' : : : .  � : : .  �f:�7� 
\''' rench .  8.' JJav idson . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  lit'l7.37.::> 
\V renc h .  A. J.l. H am i lton . , . . .  . . . . . . . . . . . . . . . . . .  fi3'i.2:H \V rench .  D . l,t nebaugh . . . . . . . . . . . . . . . . . . . . . . . . . .  t);{j.2fi."l 
\Vreuch h and l e .  A. PJant . . . . . . .  . . . . . . . . . . . . . . . .  637 ,484 

D ESIGNS. 
Bicycles, cbaln and sprocket wbeel guard for. F. 

DOuj!las . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  31,866 
Boi ler s ide banj!er. steam. n. MeteaH . . . . . . . . . .  3 1 .8t)8 Book or al bum covers. m o u n t l llf;! t o r .  W. H. Isbis· 

I.er . .  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 31 .8411 
Boomeran�. J. H. Berry. . . . . . .  . . . . . . . . . .  . . . . . . . . . .  3 1 . 877 
Box, matcb . S. M .  KO.Ill . . .  . . . . . . . . . . . . . . . . . . . . . . . .  .1 1 .851 Calendar block stand . C. H.  Coles . . . . . . . . . . . . . . . . . . aI.S5;{ 
Can opener.  J. A. Phnt . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  3 1 . &�!) Carpet for rai lway car seats . A. K. May . . . . . . . . . . . ' 3 1 .R80 
Carpet for tro l l ey  car seats. A. J{. May. . . . . . . . . . . .  3 1 .879 
8�!��
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I ns u l ator. r i llJ{. H .  P . Copeland . . . . . . . . . . . . . . . . . . . 31 .S61 
Lamp b o d y ,  A. L. Buffiu!!ton . - . . . .  , . . . . . . . . . . . . . . . .  :n .RSf; 
Lathe toul ho lder. meta l  work i l ll? C. J ackson . . . . . .  3]  .Rfia 
Mat ,  J. R. Ke l l y . . . . . . . . .  . . .  . .  . . . . . . . . . . . . . . . . . .  : . 31 .881 
:;)'loll ument .  E. O. ')1ownsend . . . . .  ' . . . . . . . . . .  . . . . . . . . .  :U.A82 

�t�:l�� �i�\�:;i���c.��i�e·ii-iecke: . : : : :  : : : : :  � : .  � : : : : :  ��:�� 
Pell reservoir, E. Walden . . . . . . . . . . . . . . . . . . . . . . . . . . . in.B./)2 
Pie print er. II'. Stausfield . . . . . . . . . .  , . . . . . . . . . . . . . . . . .  :11 .858 
Plows, revers ib le cu tting edrze fl)f . W. L. Bea lL  . . . :n .8H4 
Sca l e  baoe. J. W. Cu l mer . . . . . . . . . . . . . . . . . . . . . . . . . . . .  3 1 .1l5O 

�pg��: ���.JM��·K:
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Stove. A. Ohnemus . . . .  , . . . . . . . . . . . . . . . . .  31 ,8j2 to 8 1 . 874 Stovepipe drum . L. S. Irgeus . . . .  , . . . . . . . . . . . . . . . .  , .  3 1 .870 
Text i l e  machmery. httl l l� r o l l  holder for. Meats & Ashworth . . . . . . . . . . . .  . . . . . .  . .. . . . . . . . . . . . . . . 3 1 .865 
Vehic le fra·me. motor. W .  O. Worth . . . . . . . . . . . . . . . . :U,867 
\\Y b h lt le .  G. J Coue h o is . . . . . . ' .  . . . . . . . . . . . . . . . . . . .  31 .876 
Wire cutter member ,  A . B. Schofie ld .. . . . . . . . . . . . . .  31,86'.1 

T RADE MARKS. 
Agricultural implements and machinery. certain 

named.  O. Be l l & Sons . . . . .  . . . .  . . . ' "  . . . . . 3.'3.795 
BOOL� and �boes. H. E. Davis & Company . . . . . . . . . .  33.7';:i 
Bread and crackers . Col l i ns Bakin� Com pany.. . . .  33. 78t 
Bread . cakes, pies, and crackers. McKmney Bread 

Com pany . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 3:1. 7ijl 
Camerus and projectors . kinematograph . \Var-Wick '.l'radil l� Cumpany and J . Wrench & Son . 33.765 
Cement. Port land. Ii'. Sears . . . . . . . , . . . . . . . . . . . . .  _ . . . .  :��.7�J 
Face cream .  K E. Gol log l y  & Company . . . . . . . . . . . . .  ,13.7 , 1  
Ifire klndlers .  � .  E l i as . . . . . . . . . . .  . . . . . . . . . . . . . . . . .  :la.7U7 Flour, Meyer & Bu l te . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  :la.779 
�' Iour, Oliver-FinnIe Grocer Company . . . . . . . . . . . . . 38.778 
F lour. wheat. Bon u s - M i l n e r  M i l l i n !!  Company . . . . .  3:i.'i'kU 
Gloves. M. Wert he imer . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  aa,7fi2 Groceries. certa in n a m ed .  Wardman & Beh r . . . . . . .  33. "176 
I ron and steel manufactures, certa in . .N ett lefo ld� .  

L i m i t ed. . . . . . . . . . . . . . . . . . . . . . .  . . . . . . . . . . . . .  . . 3:{ 7!1::I 
] � tmes nnd l ime fi o n r .  certai n  named. A. G. !-lor-

ris . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  3.1.789 
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Ointment.  C. S.  l-l i l labralldt . . . . . . . . . . . . . . . . . . . . . . . . . .  33.770 Oven., portable. H. A d l er Company . . . . . . . . . . . . . . . .  33.791; 
Paint, house, Hanna. Paint. Manufacturin� Corn· 

pan y . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  33.788 
Polishes for stoves and other articl es of metal .  

Leutschner Brot h ers . . . . . . . . . . . . . . . . . . . . . . . . . . . .  :13.791 
POWders for perspiril l� skin. Chemiscbe Ifabr ik Dahme.  Dr. Ii'oreste r & 8auermanll . . . . . . . . . . . . . . 33.772 
k�::!��i��t�: c��t���rga����i����::Z: ·A: M�lck: '  �). 7Hf 

intosh . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  3:1,767 
Remedy for certain named diseases. 11, Sheldo l l . .  3&.71)8 
Remedy for nervous diseases and genera l deb i l ity . 

food. J. Robertson . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  3.1,70'9 
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In its Various Attractive Bindings it Makes the 
CHOICEST GIFT FOR CHRISTMAS. • •  

What better, wiser, or more acceptable gift cou l d  be made than a copy 
the International ? It is a vast storehouse uf valuable information 

arranged i n  a convenien t form for hand ,  eye, and mind.  I t  is more 
widely used than any other lexicon in the world. I t  should be in every 
household . 

We also publ ish Webster's Collegiate Dictionary with a Valuable 
Pronouncing Glossary of Scottish Words and Phrases,  etc. 

FOR SALE Two Steam Engines bui lt  b y  The 
Watts Camnbe l l  Co .. of Newark , N. ,I . 

Each emrine consists of 2 horizontal ('onden.sing Corl iss En,!!ine!i coup led to one shaft. with a vertical air pump driven from crank pin. 'rhe �maller en�ine has two 
28 m .  CY l i nders , (jO i n .  stroke. Belt wheel it1l 2ti ft. dia hy 
91 In.  face. Gros. weh,ht of engine I s  about 20'2.000 l b  •. 
'J'h e  laruer rn.z-ine has two 32 in. cy l inders, 60 In. stroke. 
Belt whet?l i s  21) ft. d iame ter by 1 14 in. face. Gro�s 
weiJ!ht i8 about 247,000 ths.  'l'll ese engines are to be 
taken 011 t to make room for otberl'!, ot' greater  power. Thev can be seen i n  operatwn now, and w i l l  probably 
!}l' .. �
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P R O POSA LS.  
COMMISSIOS N E W  EAST RIVER BRIDGE.  

City of New Y ork. 
NOTICE TO CONTRACTORS. 

.'Iovemoer Q. 1899. 

Propo�als will be received by the Commi SSioners of 
the New }4�a�t. Riyer Bridge, at thei r offiee. at No. 49 
( 'h amber& Htreet. ill the Rrirou,2'b of Manhatt an. in the 
Ci ty of Sew York, at two o'clock in tbe afternoon of the 

FO il SA LE-One 20 ho�se powe.:b�rizo��.D,tubular �T'}o:)�,r"o?:';cR�n(',�j.l��e�rc��s. ���g��
e
d�;;,p:t��ogi 

boi ler with p�mp8. insp irator . heat.ers. ete . . and one tbe New East R iver Bridge." for furnishinJ? '  tbe rnaArm ington & � l mms 50 hor�e power enllin e. al l in flr�t terials tor Hnd constructin� tbe steel cables. f\uspenders. 
class ('ond l t � (m ._����,�J., . M. C . . Rox 77:i. � (' w  \' ork� g;�iie
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5 0  Y E A R S ' M��fl'6"";� t tOe�f��.coX\r'l,��:�g:J�be<l��';,I�f�d ar: :.ra'�d E X  P E R  l E N  C E e n v e l o p e  •.  arl d ressed to Lewis :"Iixon, President of tbe 
Board of Comm i 8sionerfil of the New East River Bridge. 
and presented to him on that day and at that hour at saio offiC'e, anr1 sucb bid� w i l l  be openea in pub li c  meet
ing by the � a i f1  Commiss io ners on t hat. oay at two o'clock 
in tbe afternoon. 

q��l�'
I�r

n:s��I:�� : !� gl:'rk{'��::l��!� t��c�'ht���e��� 
inven t ion 18 prnbahJ r  patent ab l p. CommullI ca
tiona s tT l ct iv ('oll fi cte l ! t i 1 t l .  Hand book OJ] Pa t ents sent tree. Oldest ageney for �t'('ur in!l' patents .  

Pat e n t s  t n k e n  t h rnuuh :MUll)) & Co. rece ive 
Bpec'ial notice,  w i t h mH e h a r g e ,  I I I  t h e  
Scitntific Jlmtrican. 

A handsome l y i l l ustrated week ly .  Larllest circulat IOn O f  an y scien t i H ('  journal .  Terms. $3 a 
year : fou r  months .  fl. Sold bv an newsdealers. 

MUNN & CO.36 1 BrOadWay , N ew York 
Branch Office. b'25 F St . . Wa.hin�ton. D. C. 

FOR Sale.- An old estahlished manufacturing busi. 
ne.s particnlarl y adapted for one of mecbanical leaning. 
Address " Brass," 60 Tribune BuIlding, New Y ork City. 

S3 D S S.nd us youradd ..... 

a ay ure ,, , , , l w e w H l show yo. 
how to make 13 ada, 
abo;olutely sure ; we 

fnrn h'h the work and teach you fre(' ; you work in  
the local ity when- yO l l  l i \'e .  S e n d  us your address and w ('  wtU 
e x p l a i n  the busi neso; ful l y ;  Tememher W� guarantee a c l e a r  pro
fit. of f.:; for (" 'ery d a y ' ,  work , abscJ ntely sure,  writfo nt once. 
KOVAL IIlANHACTl'RING Co., Box I ' - UET ROIT. II len. 

PA Lltl ER BltOI'l. ,  

I'A LltlElt Stati onary 
and �lar ine G-asolinl.:' En· 
gines and Launcb es. M 0t or 
WaRon Engmes. Pump
i n �  Enj;!ines. 

W Send for catoiol!' 
M I A N "U! �, CO N N .  ----------------------------------

POULTRY PA PElt, i I lu$trated • .2 0  pal/es, i 
trial, 10 cents. 2.Ja��;;sF1��.

r 
i4���g: p

n
:�c���:; 

poultry book free to Y earJ y f\ubf!lcriner s. Book 
alone, 10 ct.. (,atalo�·" p 01 poultry book. tree. 

. _  P O U LTRY ADVOCAT E , Syra c u s e .  N .  Y . "'C , -.0 

A new hurner for STEREOPTICONS. 
H il/hest e. P .  pos.ihle. 

Copies of the specification� and the general d rawings 
for t he  work, with t he  proposed fllrms for the bid, bond and cont l'act , m a y  be seen and furt b er i nformation wiJ] 
b e  given at tbe office of I he  Cblef Erulineer No. II( 
Broadway. Borou�b of Brook lyn . Ci ty  of"New York. OD. 
and after the 1 3th day of November , lR99. 1'he CommiSsioners require that all bidders shall care 
fu lly exam ine the spec i fi cat ions. drawings and proposed 
fnrm of contract , in order tbat DO Question as to the i r  meanhUl may arise hereafter. It mutlt be d i st inrtly 
under'!!tood that no cbanRes in the qual ity of t.he mc.
tenals or of t h e  workmanship wil t be al1owed. and that the spec iHcat i ons wi l l  be adhered to strlct1y. 

The contract i.  to be completely performed within ten 
month. !lft er t h e  cable .addle. are .et i n  place npon the 
fl.teel t ow ers of the bridge. 

Proposals wi l l  be made upon a form provIded there· 
���. c���)!��!: i�h�:;p��
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r�:e���i�iJft;�te8 of known 
�ach b idder wi l l  be required fo deposit. with Ills pro· posal in t he office of' th e  rommissioners. a certified 

check fol' 'fI12.COJ, payab le to the order of Jul ian D. Fair ... chi ld . R� 'J'l'easurer of the  New East River Bri d�e Cornmle;sioner$ .  as  s-ecurity for the execution by b im  of tbe contract and the "Iving of the required bond, If hi. bid 
!:n��

C
(�fb��

'
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b in  lWri weeks after not iCe of tbe accept
Tbe Contractor wi l l  he required to Il i  ve a bond In tbe 

penal sum 01  $400.000. in  t.h e  form annexed to the  pro· 
po�ed form of  contract, with an approved surety com-
g��d
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contl'act and it.s covenants and tbe work thereunder. 
As by far the Q'reater part of this work can be execut

ed onlv by bridg-E' establ iobments tjf t be  flr.t claso, bids 
wi]] be received only from such part te� as btlve t.he 
requ is ite plant and faCi l ities WblCb nave been in suc
cessful operation on work of s imi iar chara ct er for at 
Jeast one year. Tbe bidders mu st be. in the  opinion of 
��� ?���il�:���

r
�;,f:��u\����� o��

t
�s �ta���:�

e
��3 

importance according to tbe h iflbest fltandard of such 
work At I be present t ime. The Commi�s j oners reserve the riflht to reject BD.,. 
and all tjf th e proposa l s  olJered. lInd to accept an. pro. 
posal olfered. 

).EWIS NIXON. President. 
J A MES D. BELL. Secretary. 

LIQUID AIR PATENT FOR SA LE. 
. R. E. Chi.�. Apartad.o 2085. 

Mexico ",ty.  MexI CO. 

MODELS &. E X P E R I M E N T A L  W O R K .  
Invention. developed. Special Machinery. 

E. V. BaillaI'd, 1 0 6  Liberty St . . N e w  Y ork. 

O 'AMOU R  & lITTLEDALE MACH INE CO. 1 3 0  W O R T H S T  . .  N E.W Y O R K .  
Machinery, Tools, Patterns, Models. 

N E W S  D I R E C T  F R O M  H E A V E N !  
�:.e Tb:�s�:.���

e
��i�:

n
� i��S��8c:��

e
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k aYJ.er 13���
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W M .  H .  A'£DEN, 21211 Chestnut St . .  Pb,fadelPhia. Pa. 

M A C I C A L  �r.r.
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Pocketbook form . 3.17 paKe •. Cleveland. 1899. $3. 00 Sto�ies and cigars. C. F. Frazee . . . . . . . . . . . . . . . . . . . . . as 785 Syringes and need les for same. and thermometers . Y
� Acetylene Burners. 

State L i n e  T a l c  C o . ,  C h a t t a n o o g a ,  T e n n .  Chemistry.  Outlines ot  lndnotrial Chemistry. . 

A Texthook for Stuaent.. Br. �'rank H. 
Thorp. 8vo. c lotb .  541 pal/e •. 26 IJlu.tratloIl8, 
N. Y . .  I899 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  3 �o 
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ti1'\v"mng��i���I��e�'l!'!�, f�r::��s ��u:.:�:: N. Y . . I899. . . . . . . .  . . . . . . . . . . . .  . .. . . . . .  . . . . . . . .  3 00 

Details of Boildialr Construction. By 
Clarence A. Marti n. Quarto, c loth . 33 plates wltb descrIptive tert. Boston. 1899 . . . . . .  2 00 

Drawlalf. A Practical Course in Mechanical 
Drawing. By W m. Fox aod Cha •. W.  Thomas. 
With numerous U lustrations. 12mo, cloth . 
9!l pages. N. Y.,  1899 . . . . . . . . . . . . . . . . . . . . . . . . 1 23 

Electrical Enll'ineeriog. For E iectrlc Ligbt 
Artisan. and Students, embracing tbo.e 
branches prescribed in the Syl labus i.sued by 
the City aod Gui lds '1'ecbnlcal In.tit.ute. By 
�p��I�e�?�l·a��

oo
:n'\i.r��t

h 
e�r-ii���

st
�� 

page. London an(\ N. Y . . 1899 3 �O 

Elef!�:s. 'Xi r�::tlcar���s
for sEWgt�?� L{'g';,� Engineers. &!irlng and Fitting Contractors. 

Consultin!! Engineers, Arcb ltect •. Builders, 
W iremen and Stndents. By W. P. Maycock . 
With 360 i l lustrations, exerCi&es . index and 
ruled pages for note.. 12mo. clotb . 446 PBlzeS. 
Londo1l 8nd N. Y . . 1899 . . . . . . . . . . . . . . . . . . . . . . . . 1 '� 

En\i�gR��neP�':i«jJ�'i.�rs ; '\r�a�r::
o
g� [{1! manag'em�nt of the main and auxfliarf en-

f�:::;,s �r.t01l�·�'::e.�it����l�ve.r�l�e: 2 �O 

FirS���loB�Il��!!�'BIfJ: K:J':eI��p�����rot�� 
3I!1 page •. 137 lUUslrations. N .  � . •  1899 . . . . . . 2 �O 

M U N N  &. CO.,  Publ ishers 
OffIce 01 the SC I E N T I F I C  A M E R I CAN.  

361 BROADWAV,  N EW YORK 

hypodermic. aspi ratiuJr. and antitox lne, Bec-
ton. D ickinson & Company . . . . . . . . . . . . . . . . . . . . .  33.766 

Tobacco. certain  Damed manufactured . G. H. Mc-

Um���na�. 
C
g:c::tra 'co'verin�s" of ' C(')tton' 'cicltli 

33.786 
with a si lk IInisb ,  and umbre i l a  IItting., J .  
Bister . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  , . . . . . . . . . . .  33.761 

Underwear certain named, Otis Company . . . . . . . . . .  :13.764 
Wasbing compounds and soap powder, J. Py le & 

Sons • . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  33,775 
Wa.ter, spring, Quabaull Spriolr Water Company . .  33.71>1 

LA BELS. 
" Flanagan's Baltimore Rye." for whisky, Marte 

Antoinette ImportatIOn Com pany . . . . . . . . . . . . . . . 7�209 
. . Hood River :Fruit ." for canned fru it . Dav idson 

�'ruit Company . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 7 .205 
• . )larie Antoinette Club Rye." for whisky .  Marie 

Antoinette Im portat ion Company . . . . . . . . . . . . . .  7,210 
" Marie Antoinette Private Stock Rye." for wh is -

ky, Marie Antoinette Importation com
ft
any . . . . 7.208 

:: �!���:��ss:c��-��S�:�
k
*��k�:'� f�r r�h i���?'¥� 

7
,206 

�'. Donahue Company .  . . .  . . . . . . . . . . .  . . . . . . . . .  7,207. 

PRINTS. 
U Presenting Testimonials." for puncture proof 

bres. Milwaukee Patent Puncture Proof Tire 
Company . . . . . ' . . .  . . . .  . . .  . . . . . . . . . . . . .  ' . 183 

A printed copy of tile specification and drawin" of 
any patent in the fore�oinfi!' list. or any patent in print 
issued since 186.'3. wiIJ be furn ished from tbis offlce for 10 cents. In oroerinl/ please state tbe name and number 
of the patent deSired. and remit to Munn & Co . .  361 
Broadway, New York. Special rates will be given where 
a larlre number Of copies are desired at one time. 

vec;.���1���r�a�?��e m��.:it���: ���e� �b:hf'l,�' 
goin", not, prOVrded they are Simple, at a cost of t40 eMIl. 
If complicated th .. cost will be a nttle more. For fll l1 
Instruction. addre •• l\I.nnn .,. Co. ,  361 Broadway, New 
Vorl<. Other toreIIlD patents maJ atlo be oht.alaed. 

G
iBrass Band � 
IDltrulDentl. Druml, UniforDI8 & Supplies. Write for catalog. 445 
i l l ustration .. FREE; it gives M u ·  
sic and Instructions tor New BaDdt. 

L Y O N ,. H EA L Y ,  . 
If Ada_ lit.. ')IHCAGo). 

W I L L POW E R .;J. .;J. 
and Personal Munetism in�ure abso l ute success in business and private a:Datrs. 'l'he latent force ot this 
wonde'riu )  power posi t IVe!fJ e x i s u  i n  every human being-
s:�:t �.

d
i�:�:r

d
.,h�: 

t
io J���r i'�·O?·l��. ::J ::;d::�::s 

of three .Ministers. iJ'hY�ICians or Lawyers. Nat ional 
Inst . ,  S. A. 129. Ma�OT.ic 1'emple. (,b ica�o, I ll .  

FOR STER EOPTIOONS AND SL IDES 
Moving Picture Machine. and Films. write Williams, BI'own & Earle. 920 Chestnut St., Philadelphia, Pa. 

PLAYS 
YOU CAN MAKE. $ I OO.A W E E. K  I OWN YOUR OWN SHOW, COMPLETE O UTrJT-$ IOO 

G�tfT ���(g:P(��::5�O�T��C�/s':'fc� s 
I L L U 5 T R  C A T � L O G U E S  f"' R E. £.. 

L US IN, L ARGE S T MFR PHILAD£LPHIA P. A 

� •••• •••••• •• * •••• *** ••• � 
1 The Smith Premier :: 
• t::?� Tabulating and ,. 
� � 0 Billing Machine. ..fL It'" A n Ever Ready,  Effective Time � 

.. and Labor Saving Device .. 
-* . . . for Premier Users. ..fL 
If"' Si mpl i fies B i l l  M a k i n g  a n d  w r i t i n g  � 
-* fi g u res of d i fferent denominatioDs ln .JL 
-:iiIr' columns. '-
""" It in no way I n terferes with the ""-
"'JIJ'" typewriter for us ual Ii"es of work. ... 

.. .. •• _OR O I . c " , ..,.,va U.UUTO" CATALOQUa. The Smith Premier Typewriter Co. .-
SYRACU5B. N. Y •• U. S. A. 

© 1899 SCIENTIFIC AMERICAN, INC.



Winton 
Motor 

Phaeton 
is ready for an
Lt her ' " spin ." It 

Price 81,000. No A g,nt.. Hever tires. and 
f:��u�O :[ea;:a:�!\IO��:f��i�:����r

e
�iI!.

n ���: 
carbon system. lIT Writ. for I ll ... trated ( 'atalogue. 

THE W I NTON MOTOR CAR R I A G E  C O  . •  C l eve l a n d .  O h i o .  

THE " NEW GEM " 

SA F ETY RAZOR 
IMPOSSIBLE TO C U T  T H E  FACE . 

Its tbe BEST and 
I!!I lU PLEST 

Safety ever devised. 

No experience 
req u i red. 

We guarantee and 
keep t bem sbarp 

for one year. 

Price $ 2 ,  Postpaid .  

prSend for 111ustrated 

IWell, That's Fine t Price. Ltst 

T H E  G E M  CUTLERY CO. ,  673 Hudson St. ,  N.Y.  

O H R I STIANA MAC H I N E  OOMPANY,  
Christ iana .  Pa . ,  U .  S .  A .  fs�a�. 

Engineers, Founders, �'ki. 
and Machinists, 

Manufacturers of 
T U R B I N E  WATER W H E E LS, 

adapted to all duties. 
Power T ransm itt i ng Mach inery, 
Gearing. Rope Wbeels. Friction Clutches, Sbaftlng 
Pulle,s Hantrers. etc. pr Catal0(fl.&t8 on application . 

CHARTER Gaso l i ne Engine 
USED :�Y

A:���� 
FIlii ANY P U R POSE 

!;ltat i o n a r i es. P01'tables, 
E U ll' i D e8 a n d  P u m ps . 

� State your Power Needs. 

NE W ENGLAND 
WA TCHES. 

G u a1'a o r e e d  fo r acc u racy. 

SI"m wind a n d  Mtem set. 

T h i n IU o d e l  w a t c h e s  

a l l  s i z e s  a n d  � I y l e s .  

E n a m e l  w a l c h es au d brooch es to match 
In R u ss i a  Lea l h e r  eases. 
E ll Q u i 8 i t e  d "H i ll u �  in ladles' w a l c h e s  
fo r t h e  mosl a r t i 8 1 i c  taste .. .  

W e  sel l o n l y  comp l ete w at c hell. 

Tri ed.  Tested a nd Ti m ed before 
leav i u g  o u r  fact ory. 

T H E  N E W  E N G L A N D  
W A TE ll B U R  Y ,  

Wa rm 
Extrem i t i es,  

Warm a l l  ove r. 

I t itutifit  jmtritlu. 

Every kind 01 
Tool for Steam, 
Gas, and Water 
Fltten. E v e r y  
T o o l  h a ll  our 
personal g u a r 
antee. W e  h ave 
been the Lead-

A Mould and Ladle combined for makmg soft metal 
Hammers. Price complete with one Hammer, a8 shown 
II .jO and ,2.00. 3 1  .. 2 and 6 l bs. 

CHARI,ES H. FIELD, 113 Poiol St. , Providence, R. I. 

H IGH GRADE W��?NG MACHINERY N E W B I N OC U L A R .  t Single Machines or Com
plete Equipments for 

Any Class of Work. 
. Your Corresponaence is Solicited. iT llJustrated Matter and Prices on 

application. 
, J .  A.  FAY &. CO. 

• 1 0 - 3 0  J o h n  51 . .  C I N C I N N A T I .  O H I O  

TUBULAR 
DRI V I NG LAM P. 
l:r. ::i�b:o�

nUo�e�r
e�;ro��i. 

IT gives a clear. wb lte lillht. 
rJ' is l ike an engine hE".ad

h�bt. 
J 'I'  �h�':.�

s
f��::,IMiNo"M'x'l'i

ft�t 
I T burns kerosene, 

Send Jor book ( free ) .  
R .  E .  O I ETZ C O  . . 6 0  Laight St reet�New . YOrk.  

Mentron this paper and get special discount. 

... ...,. ......... ..-ESTAB L I S H E D  1 8 4 0 .  

Best Ruling 
Baud and Power. with or wltbout tbe 
B U R R  I D EAL AUTOMATIC STRIKER 

and UPPER, 

I D EAL BEAM STANDARDS 

IDEAL INK FOU NTAINS, 

and I D EAL CRAN K ,  apply 10 
E.  J .  PI PER, Manufacturer, Sprin8'field,  Mass. 

S I All varletie8 al lowest prices. Best Railroad 

ca OS I�:gkl�<I,.:r�O�rt?�,e��:;!'cl�:i't
les 

Wa"f�:' U Sewing Macblnes. Bicycles. Tools. �c. Save 
Money. Lists Free. CR I('A GO , K A L E  Co . . Chicago. I I I . 

(The TriMer. ) 
Small as an opera glass. More 
�?,:::
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a,�

:'�'�
r��:�

�
:�

Held 

Q U E E N " C O .  
Optical and ScientiJW Instru

ment Works. 
1 0  I 0 Chest n u t  Sireel, 

Buy Telepho . .  
THAT AR E  G OO D  .. N O T " C H EA P  T H I N G S . "  

The  dilference in cost i s  Iittl�. We Iluarantee 
O::a���:f�!:

s
b�n:af::l

a
���:.°'8"u����'ii.S 

tee and instruments are both Itood. 
W E S T E R N  T E L E P H O N E  C O N S T R U C T I O N  CO 

2 5 0 ·2 5 4  Soulh C l i nton  51 . . C h icag o .  
Largest Manufactur .... of Telephones 
exclusively in the Unittd States. 

Burst Wattr PiptS a Cbing of tbt Past 
You can now make all water pipes as secure from burstinll ill winter 118 in summer. 
'.rb i ,  pneumat ic system is tbe only one wbich successful ly prevents tbe annoy· 
iOll imd costly burstlll(l of water pipes. It has solved a great economic problem. 
Hf .. b ly  endor.ed by Architects, EIuzlneers and Municipal Uftlclals. No ne� house 
sbould be com�leted witbout tbis .ystem. and all bouse Owners sbould aVR.I tbem· 
selves of this • ounce of prevention II i n  season. 

pr Send for 1llustrated Booklet. gilMig full ""'Planatron. 

THE PNE U M A T I C  D O M E  M A N U F A C T U i U N G  COM PA N Y .  

301 E Street, Northwest, Washin8'ton, D .  C. 

M I ETZ &. W E ISS 
K E R O S E N E 

and GAS Engine 

�:���81 ��g���1
C
,:�re::J 

reliable. RUDs With common 
�:ti��

ne
pat�:r!�

c
\�,

a
O'�� 

and European countri�8. 
Sf'Jlfr!!!fat�wz, 1 2 8· 132  Moll SI . . New York.  
MARKT & co., 

Londo.., Bamburc. Pari •• 

P· ROFtY Mall'ic Lanten and Stereo .. _ 
tieon EJ:hibitious pay well. Sniall 
capital nee"ed. 1l1i8 ·page oatalog

, I N  TH I S  descrip�ions and 10west
l

Iloea 0 r 

XeAloLlSTEB. M;:.rc..��r .. n�e:;8':�� sf\,. y. r 

Water Emery 
Tool Grinder 
Pi:i�� ��q�rr�SSto 

n
�u;�::�t wittg 

water. Ahvays ready 1 0 1' use. Sim
plest l D  cons-t ruetion, wost effiCient 
in operat ion. pr Send fol'  caialogue and prices. 

W. F & J N O , BAR N E S  C O .  
1 9 9 9  R u b ,  S t . ,  R ockfo rd , I I I .  

5 1  Y E A R LY FOR R E P A I R S ! 
It bas been found tbat It 

costs a trille less tban $1 l!er 
nN'; ���"fN�� ��!8aTr� 
That speRks wel l for t'i:eir 
superior make and durabi l 
I ty .  doesn 't it ? Tbere is no 
more economical or serVice .. 
able eURlne made for mines. 
�:::�. t���

k8
't:�. ,��� 

friction and Ileared hoist 6 
i���E��D���?"4�a�OD}'!ve,!;g.rl�:.s,.���:f°;' 
The "Wo lverine" Three Oy l inder  Gas

o l i ne  M arine Engine .  
·Tbe only reversinjlt and .elf starling 

ga�olinc engine on the market. Liaht,.st 
engine for t he power bwilt. Pract Ically 

no vibration. A bsolutely safe 
8���I:ia�I�':,��

e
y :,��;���:'W�. 

30 H. P. pr WrI'e for cataloguf. 

W O L VE R I N E  M O T O R  W O R KS , 
Grand Rapids .  Mich.  

THE BICYCLE : 
Healtb and Disease.- By G. M. Hammond .  M.D. A val· 
uab le  aud interest ing paper III wbicb tbe subject Is ex· 
haustlvely treated from tbe fol lowln� standpomts :  i. 
Tbe use of tbe cycle  by persons in heal t b. 2. 'rbe  use of 
�:;i����� g�:��������

e
�·o.cfmr��

e
'\!�C�cll��T�:ti 

To be haa al tb  is office ana from al l  Dewsdealers, 

What make of galvanized 
iron is best ? Some say they 
are all alike. M ight as well 
say that of men ! 

Apollo Iron and Steel Company, PIttsburgh. 

DECEMBF;R 2, 1 899 

" P T R A D E  M A R K  D " 
E C A M O I 

A L U M I N U M  PA I N T .  
sk:i�

st a
W�!�':.

t
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e J;�0"i� 
Weatber

lrr,
0of. Durable. Easi ly Applied. Bicycles. 
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ets, Cars, Stations, General Decoration. etc. Sample 
bottie. by mall. for 26 cents. 
T H E  A M E R I CA N  PEGAM O I D  CO. , 3 3 9  B'way, New York.  

Y o u  iustantly recognize WILLIAMS' 
SHAVING SOAP. I t .s impossihie to m l s ·  
t a k e  its t h i c k ,  creamy. softening lather or .ts  
delicate, refresb ing odor, for there is nothing 
eise l ike it.  Under its soot b i n g  i n R u en ce 
shaving becomes a lath ery i u x ury. and a 
fee l ing of i u tense satisfaction takes pos · 
session of you. 

W ILLIAMS' SHAVING SOAPS are u8ed 
hy all first·class barbers. and are for sale all 
over tbe world.  

Tbe J .  B. Wi l l iams Co . •  Glas tonbury. Ct, 
Depots . London , Paris .  Dresden,  Sydney . 

Cbt CYI'tWrittr €xcbangt 
I �  Barc lay 51 . . N E W  Y O R K  
1 2 4 La Sa lle St . •  C H ICAGO 
3 8  Bromfi e l d  SI :.z BOSTON 
8 1 7  Wyandotte :>1 . ,  

KANSAS C I T Y .  M O .  
2 0 9  Norlh 9 t h  S I  . .  

S T .  l O U I S .  M O .  432 D iamond St . . 
PITTS8 U R G H .  PA. 

3 West Balt imore St. !.. 
BAL T I MO R � .  M D .  

We wi l l  save you from 10 
to 5(],; 00 Typewriters of all 
makes. Send for Catalogue. 

DRILL CH UCKS. �!I:;r;:, 
I mpossible for Dril ls to slip when " li;' 
berd by tbem. Send 2 cent stamp \ .c . ' �. 
for Il lustrated Catalogue. " _____ .. 5-
T H E  PRATT C H U C K  C O . .  Frankfort. N .  Y., U. S. A .  

Hold Your Scarf� 

I 
with the Improved Wash-

" ., bU1'ne Patent Scarf Fast-
, ' .  ener. Useful also for fasten. 
, Ing papers or any articles. 10 I ' cents eacb. by mal l .  Hose ,I , ' , Su PP01'ter8 t!,at do not bi",d �i : I tbe leg nor InJure tbe fabriC. 'i ,: By mai l .  20 cents a pair. 111 .... 
" , t.-ated Catalogue of th .. e and 

, other novelties, free. ..�.= • A MERICAN R I N G  CO. BOJ: P. W·at e r b u ry
_

,
_

{
_

l_
o_u_D_. ____ _ 

Automobiles -- • 
1'be SCIENTIFIC AMERICAN for May 13. 1899, is 

devoted mainly to illustrations and detai led de
scriptions of various types of horseless veh icles, 
This issue also contains an article on the mecban-
ics of tbe bicycle and detai led drawings of I1n auto· 
mob i le tricycle. Price 10 cents. 

Tbe following copies of tbe SCIENTIFIC AMER
ICAN H U P P L Eil-I ENT give many details, of Auto .. 
mobiles of di1ferent types. w1.th many Illustrations 
of tbe vehicles, motors. boilers. et(". The series 
make a very valuab le treatise on tbe subject. Tbe 
numbers are ' 732. 979, 993. 1053. 10M. 1055. 1058, i0l07. 
1058. i059, 1075. 1078. 1<JlO. 1082, 1(&. 1099, 1 1 00. 1 113, 
1122, 1 1 78. 1 195. IJ!I!J. 1206. 1210. SUPPLEMENT No. 
1229 contains 1\ Ilillb l l'  int.eresting article Il'ivmll 
fuU data as to operatmll costs of borse and electric 
delivery WB/(

O
US in New York City , Price 10 cent,s 

each, by mail. �'or oale by all newsdealers or 
address 

MUNN & CO •• Publishers , 
3 6 1  Broadway, New York. 

J [ S S G  P ' S  S T E  E LTHB\�\RY 
f O R  TOO L S, S AW S  E TC 

W� J E S SOP & S O N S  t: Q  91 J O H N  5 T.  NEW YORK 

-�� TH E HAR R I NGTON 8 KING PERFORATI NG CO. §�� SCR EEN S  . �* �j\, P E R fORATED M ETALS Of EVERY DESCR I PT I O N  fO R A L L  U S E S  CI-t IC�GO �W',.i� OF A L L  K I N D S  
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