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CONGESTION OF T RAFFIC AT THE GRAND CENTRAL 
STATION AND ITS REMEDY. 

It is a remarkable fact that although New York is 
the second largest city in the world, it has but one rail­
road terminal station within its boundarie�. Except in 
the unlikely event of the constroctiou of a gigantic 
bridge across the North River, it is probable that the 
(hand Central Station at Forty-second Street will con­
tinue to be the only great terminal in New York. The 
enormous volume of traffic which it has to accommo­
date has for many years proved too lUuch for the ca­
pacity of the station yard; and only by resorting to 
a practice which all railroad men, including the offi­
cials at the G, and Central Station themselves, COIl­
demn has it been possible to receive, make up and 
III"plttch the large number of local and express trains 
wllicll use this .. tation. The practice refel'red to is 
tlla t of separating the engine from its train as it 
euters the station, by means o( what is known as a 
., flying switch," in whicb the engine is cut loose and 
steams swiftly ahead on to a side track, while the 
train runs into the station. The element of danger 
lies in the possibility of the switch being thrown ,too 
late, or of the train, whicb is not under air- brake con­
trol, being switched on to the wrong track and col· 
liding with stationary cars. It is to the cred it of the 
station yard management that an admittedly rIsky 
practice has been followed for many years with so 
few accidents. 

An attempt is now being made to improve and accele­
rate the handl ing of traius in the yard by installing a 
complete pneumatic switch system and abolishiug' the 
flying switch; but the experience of the first three days 
of operat,ion was so disastroulS that a return has been· 
IlIade to the old plan of separating the engine from its 
train. AIIlIost from the hour in which the new system 
was inaugurated the yard service was thrown into such 
disorder that trains, both suburban and express, were 
detained tram one to two hours, either in the station 
or in the tunnel approach. 

The fact that the flyiIJg switch is again in force 
proves to a demonstration'that the facilities are alto· ­
gether inadequate to the 'ever-increasirig number ·of 
t.mins that llIust be accolllmodated ; and it is evident· ' 
that some radical change IlIU!'t be made in this term­
iual or the traffic within the next tew years will be 
thrown into a coudition approaching a deadlock. The 
simplest solution of the difficulty would be to separate 
the express and local trains, reserving ;the present sta­
tion for the former, and accommodating the local trains 
on a serie .. of loops built on an elevated structure above 
the present yard. The two outer tracks of the tunnel 
should be reserved for local trains: Shortly after it 
leaves the tunnel the incoming track should be carried 
on an incline to a level at which it would clear the sta­
tion yard. It shOUld then connect with a serie!' of con­
centric loops, which would extend around the yard i n  
front o f  the present train shed, and unite un another 
incline by which the outgoing localtrains would leave 
the station. Three or four  loading' and unloading plat­
forms would be provided. As part of this plan, local 
t.rains would be llIade up at such points as New Haven, 
Sramford , and New Rochelle, and would run through 
the New York terminal and back to these towris with· 
out change of engines. A precedent for this arrange­
IlIent exists in the great loops beneath the terminal  
station at South Boston-the llIain difference being 
that at Boston the tracks are depressed, whereas at' 
New York they would be elevated. 

By providing such an elevated station as thi8, the 
conge�tion would be completely relieved and its recnr­
rence indefinitely removed. The overcrowding of the 
tracks iuvo!\'ed in making up the local trajuswDuld be· 
avoided, as these trains would be- made· up at such 
points as Stamford and New Rochelle, aud would pass 
through the Grand Central Station intact. There 
would be no insuperable strnctural difficult·ies involv!!d 
in the erection of the ineline ano loops suggested. 
Moreover. it is a change which could be made with the 
least'cost to the companies and \yith (ahsoliltely no 
discomfort or oelay to the travelilig' public; as the 
terminal could be run under the present system until 
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the very hour a.t which the tracks were cut and con­
nections made between the new elevated station and 
the existing incoming and outgoing local tracks. 

• ·e· • 
PACIFIC COAST SHIP·BUILDING. 

The ship-building industry on the Pacific coast for 
the past three years has enjoyed II, period of extraord i n­
aryactivity. .From Jalluary, 1898, to September, WOO, 
thirt.y-two months, the number of new ships built ag-gt·e· 
gates seventy-four, with a total tonnage capa(�ity of 
37,910. Government vessels are not inclnded in the list. 
Of the new craft, forty-five, with a tonnage of 14,229, 
were schooners, five were barkentines of 4,597 tons, olle 
was a barge of 632 tons, and twenty-three were steamers 
having a tonnage of 18,452. The largest of the schooners 
rated 985 tons, and of the steamers, 4,597 tons. 

Of the  lattel', th ree, aggregating 7,298 [Ons, were built 
of iron, the others of wood. San Fraucisco builders were 
the constructors of the larger number of both iron and 
wooden ships; but almost every port on the coast, from 
San Pedro to Puget Sound, wherever the necessary 
supplies of lumber were to be had, contributed to the 
total result. Creditable a8 the exhibit is, the outlook 
is even more flattering. There is not a shipbuilder 
along the 2,OUO miles of coast who has not all the work 
contracted for that can possibly be hand leo, and who 
could not easily duplicate his present undertakings if 
the supply oC labor warranted it. 

The cau�e of this prosperity is easily explained. For 
man y  years prior to 1898 the ind ust.ry languished, 
and the carrying trade. which had been stimulated by 
artificial .• booms," was greatly depressed. DIvidends 
on marine property were slllall. The earnings were 
s;vallowed by heavy expenses. Losses by sea were not 
made good, and the actual number of coast ships con­
siflerably decreased. 

Just at t,he time that the IlIaritime prospect seemed 
darkest, the ext,raordinary development of Alaska be­
gan. It was found that the number of vessels avail­
able for this profitable traffic was far below the de­
IlIand., Every vessel that could be p rocured was 
chartered Cor the Alaska trade. High charters caused 
many to be withdrawn from the coast carrying trade, 
and a considerable scarcity of vessel;; for ordinary 
requirements began to be felt. 

It was thought that the Alaska demand would be 
but temporary; but the contrary proved to be tbe 
ease. It continued to increase, and is bound to be 
permanent. The Cape N ome traffic of the present 
year withdrew at least a hundred vessels of all sorts 
from available supplies ; and with new discoveries 
aiong the Alaska coast, and the location of camps 
that indicate every Isign of perma,nency, the demand 
for a greater number of craft than was required in 1900 
is undoubted. The charters for 1901 for the carrying 
trade of the far North already assure this. The in­
creased demand for vessels for the Hawaiian and Phi­
lippine trade has greatly depleted· the coast fleet, 
ulltil there is an actual insufficiency of vessels for the 
ordinary coast wise traffic. 'l'he dispersion of a great 
number of vessels to distant points occUJ:S at a tj'm�· 
when the conditions of Pacific ports are more prosper· 
ous tnalifor many years, and when trade is remarkably 
ap.tive. Ocean freights have continued to advance 
until 50 shillings is asked on wheat charters to Livet'­
pool, yet, even at this extraordillary figure. there are 
but few vessels availatlle. The values of cereals in 
California, Oregon and Washington are uncommonly 
depressed, not because foodst.uffs are not in demand, 
but for the reason that transportation cannot be 
engaged to deliver them. 

Except in one instance, the single tonnage capacity 
of the new ships is no.t noticeably great; but the gen­
eral average indicates a gradual illcrease in size. The 
steamer ., Califol'Iliall," referreo. to, an iro)) ship of 
4,597 tons, built for the Ha.waiian trade, and now in 
the Philippines. is the largest vessel of her class ever 
lannched on the Western coast. If we except the 
stearn schooner, a vessel which is said to be of a t.ype 
peculiar to Pacific Coast water�, the coast vessels do 
not differ greatly in' character from tho�e const.ructed 
elsewhere in the United States. The largest schooner 
ever built was of 600 tons. These vessels are designed 
for thii shallow harbors of the coast, and are, con· 
sequently. all of light draught and' exceptional beam. 
Their carrying capacity is great and their seaworthi­
ness uncommonly good. Most of them are fitted for 
pa�senger traffic, and have cabins on the upper deck 
aft, though in some instances t.he ca bins are in the 
center.' They iue fitt.ed with componnd engines, and 
have an average speed of ten knots. Being schooner· 
rigged, t.hfilY are largely independent of steam propul· 
sion. ·The type is economical as regards the running 
expenses, bot.h of crew and motive power. 

••••• 
THE COMPARATIVE EFFICIENCY OF THE KRUPP, 

ARMSTRONG, AND SCHNEIDER-CANET GUNS. 
III deterllliuingt.he relative efficiency of modern guns 

there are many elements to be taken into consiclerac 
tio)), part.icularly in th'e case of �eapons which are ill­
,tenlll'd for na\ial service, where velocities are usually 
much higher than those common in' weapons for fi ... ld 
service. A comparisoll of relative efficiency must take 
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note of all ballistic features. As a matter of fact, the 
methods of designation used are apt to be mislead­
ing, for the reason that they make too much of certain 
elements of effi ciency, and, too littl.e of others. Thus, 
we find that, Jlopularly speaking, it ha!l become the 
fashion to quote the muzzle velocity of a gun in 
preference to. any other . of its ballistic capabilities. 
If the public hears that a gun of a certain caliber 
is capable of a rullzz le velocity of 3.000 feet per second, 
as against velocities of 2,6UO or 2,800 feet pel' second in 
ot.her guns of the same caliber, it is apt to consider 
that the high velocity weapon is incontestably the 
most effective. This superiority, however, by no means 
follows; for the mere statement of the muzzle velocity, 
unaccompanied by any statement of the weight of the 
shell to which such velocity is imparted, conveys no 
information as to the actual hitting power of the glln. 
Then again the relative efficiency may further be modi­
fied by a statement of the weight of the gun itself, for 
it is eviden t again that if two guns, one of which is 
considerabiy lighter than the other, show the same 
lUuzzle ener�y, t,he lighter gun is ton for ton a much 
more eff .. clive weapon. A further modification is in­
troduced when the qllest.ion of the " remaining velocity 
and energy " is iU l l'oduced; for although a light pro­
jecr,ile, issuing from the muzzle of a gun at an ex­
r.remely high velocity, may have the same muzzle 
energy as a heavier projectile with a lower muzzle 
velocity, the lighter projectile will lose its velocity far 
IlIore rapidly as the range is covered. and what is 
known as the " remaining velocity and energy" of the 
heavier shell will be relatively greater, the greater the 
distance that is ·coviwed. It is mainly for this reason 
that many of our nayal officers regret to see the 13· inch 
guns displaced by the 12-inch, the hitting power of the 
l3-inch shell at long rauges being considerably greater 
than that of the lighter 12··inch shell. 

In deterIlJining upon the armament of their navy, 
the Gerlllans have evidently been governed by this 
cOlJsiuerat.iyn ; for it is a fact that the Krupp guns, 
with which their ships are armed, fire projectiles which 
are considerably heavier for any /o(iven size of gun than 
those used in any other navy. Although the muzzle 
velocities given in the ballistic tables of these guns are 
not so high as those of other n'atio1l8, the muzzle ener­
gies are gl'eater and the" remaining energies" are in 
some cases enormously so. Just how great is this 
difference is shown in an art icle which we publish in 
the current issue of the SUPPLEMENT, which contains 
a series of graphical comparisons of the relative ballis­
tic energies of the Krupp guns and those of the great 
firllls of Armstrong and Schneider-Canet. 

Thus. in comparing the velocities and energies of the 
Krupp 9�·inch gun with the Armstrong weapon of 
the same calIber, we find that, although the muzzle 
velocity of the Armstrong projectile is 762 IlIeters 
per second; as against 729 meters per second for the 
Krupp gUll,· "at"),,,'l'5� llIeters from the muzzle the 
velocities are equal, aQ.A at, 5,000 meters the Krupp has 
a remaining velocity: o'f '491- meters, as against a re­
maining veloCity for tiie Armstrong shell of only 448 
IlIeters per second. The loss of velocity is due to the 
fact that the Armstrong prOjectile, weighing only 159'7 
kllogrammes,'. as . against 218 kilogralilmes for the 
Krupp proj!jiltile, is more influenced by the .re!;istance 
of the air, and therefore loses its velocity more 
quickly. Although the velocity of the Armstrong 
weapon is 33 meters greater than that of the Krupp 
glIn, its muzzle energy is 1,098 IlIeter-tons smaller, and 
at a range of 5,000 meters its energy is still 1,012 meter­
tons less. Judging the two guns on the basis of the 
amount of energy developed per kilogramme of weight 
of gun, we find that at the muzzle it is for the Arm­
strong 176'8 meter-kilogrammes per kilogramme of 
weight of gun, and that in the Krupp wlJapon it is 
214'4 meter-kilogram Illes per kilogramme of the weight 
of the gun. 

Comparing the guns on the basis of their armor­
piercing ability, it is shown that while the Krupp 
9�-illch rapid-fire gun can perforate 30 centimeters ot 
Harveyized armor up to 3,100 meters range, an Arm­
strong gun of the same caliber, in spite of its greater 
velocity, can do this only up to 1,250 meters. Harvey­
ize;i armor 25 centimeters thick is perforated by the 
Krupp gun up to 4,500 meters, by the Armstron g gu n 
only up to 2,400 meters, while the Schneider·Canet 

9� inch gun cannot perforate that thickness at a range 
of ovel' 2 000 IIIeters. 

A l though a strong Cfl$e is made out for the superior­
it,y of the Krupp gnns along th!' lines referred to. there 

. .is rine drawback to the use of the heavier projPct,ilps 
which must not be lost sight of. We refer to the fact 
that the g'reater weight' of the shell wiH red uce the 
total number of rounds that can be carried for each 
gun; a consideration which is of importance wilpre 
every ton of the displacement of a ship is vaillable 
wheu it cOIlles to the question of d�tribution among 

. the contendinj? claims of ar'mor, engines. storf'S. ami 
ammunition. Fnrt,hermore, the increased weight, must 
tell somewhat against t.he rapioity of hand ling' ; al!d 
if the ammunition is to be handled at the !'ame speeo, 
itbecolnes neces8ary to in�tall heavier machinery tOl' 
operating the noists. 



DECEMBER It 19oo. 
THE HEAVENS IN DECEKlIElt.. 

BY HENRY NORRIS RUSSELL, PH.D. 
The close of the nineteenth century is marked by no 

celestial pageant. Indepd, the heavens are more than 
usually bare, for all the outer planets, except Neptune, 
are hidden behind the sun, and the inner ones are all 
three morning stars. So on the last evening of the 
ce-ntury we shall see those silent and eternal stars 
alone which present the same aspect to us that they 
did to the sages of the East more than thirty centuries 
ago-Orion and the Pleiades, familiar to star-gazers 
when the Book of Job was yet unwritten, even as in 
present times, and seeming even more inconceivably' 
far beyond our reach to us than to them. 

To the fixed, stars, therefore, must our attention be 
chiefly directed, when, as our custom is, we survey' 
the evening skies. At 9 P. M. on December 15, the 
Mi1ky Way extends in a broad span across the sky 
frOm east to west, passing a little north of the zenith. 
It is much brighter in the west than in the east, and 
also mucl1 more irregular in form and brilliancy. 

Following its line from west to east, and noting the 

last named, and comes to opposition on the 19th. He 
is situated on the boundary of Taurus and Gemini, 
and is invisible to the naked eye, and, indeed, hardly 
worth looking at in any but large telescopes. 

THE MOON. 
Full moon occurs on the morning of the 6th; last 

quarter on the, afternoon of the, 13th;, new moon on 
that of the 21st; and first quarter on the evening of the 
28th. The moon is nearest the earth on the 3d, most 
remote on the 15th and neartlst again on the 30th. She 
passes Neptune on the morning of the 7th, Mars on 
the evening of the 

'
12th, Venus on the night of the 

18th, Mercury on the morning of the 20rh, Uranus at 
noon the same day, Jupiter on the morning of the 21st, 
and Saturn on that of the 22d. 

At 1 A. M. on the morning of the 22d the sun enters 
the sign of Capricorn, and, according to the almanacs, 
., winter' begins." And with the stroke o� midnight on 
the-31st the nineteenth century closes. 

Oyster Bay, N. Y., November 19, 1900. 
...... 

COHERERS.* 
principal constellations, we come at first to Cygnus, a BY AUG. RIGm. PltoFESBOR AT THE UNIVERSITY OF BOLOGNA. 
great cross of stars standing erect right along the The phenomena utilized in coherers has been dis-
center of the Galaxy, and close above the western covered by successive stages. Varley; in working with 
horizon. Some distance higher up, and nearly over- 'a system of lightning arrester for telegraph circuits, 
head, is Cassiopeia, marked by a zigzag line of bright found that, a conducting powder unm:xed with in­
stars; and the next group to the east is Perseus. sulating powder could not be used,' as after the 
Midway between the last-name<i constellations is a discharge had traversed it the particles were arranged 
bright spot in the Milky Way, which, with even the so as to

' 
form a conducting mass. But it was sup­

smallest telescopp, is seen to be a malrnificent cluster posed that the heat of the discharge produced the 
of telescopic stars. phenomenon. A diminution of resistance produced by 

Still following the Milky Way down toward the east, weak currents was not really discover<:ld until 1884 by 
we next reach Auriga, whose brightest star, Capella, Prof. Calzecchi-Onesti. He used in his experiments 
considerably surpasses any that we have so far passed. metallic filings contained in an insulatinlr tube with 
Below is Gemini, containiilg the conspicuous pair two electrodes and observed that when the tube was 
Castor and Pollux, both of which are almost of the first slightly turned about its axis the conductibility ac­
magnitude. Their line continued downward points quired by the filings disappeared. M. Branly observed 
out a little hazy spot of lilrht which is the cluster later a similar phenomenon and found that the action 
Praesepe, in Cancer, the most characteristic feature of might be obtained by allowing a spark to pass in the 
the constellation. The separate stars of this cluster neighborhood of the tube and that the ori�inal resist­
cannot be separated by the naked eye, but are clearly ancewas restored hy a shock. Prof. Lodge arrived at 
seen with a fieldglass. the same results in 1889 by studying a fact observed 

'ro the rilrht of Cancer is Canis Minor, whose only already by Prof. Hughes, but unknown to him, that 
conspiCUOUS star is the brilliant Procyon, Further on a very small spark between two conductors which were 
in the same direction is Sirius, which, even at its ,almost touching established a communication which 
present low altitude, is beyond comparison the brilrht- disappeared hy a shock. 
est star in sight. The lower part of Canis Major-to It is not yet known exactly in what manner the 
which constellation it belongs-has not yet risen. phenomena of the coherer are accomplished. Accord-

Above Sirius is Orion, which is too familiar to need inlr toM. Branly, it is due to a modification of the d i ­
description here, and high above h i m  alrain i s  Tallrus .. " "  electric between the particles, a n d  according t o  Mr. 
Aldebaran� Sirius, and the two brightest in Orion, Lodge it is due to exclledingly slllall sparks between 
Rigel and Betelgeuse, form a remarkably'perfect paral- them which give place to the production of contacts. 
lelogram. This explanation may be com'pleted by admitting also 

Below and to the right of Orion is the little constel- the possibility of slight movements of the'pat·ticles by 
lat,ion Lepus, the Hare, which between the hunter the electric forces which would arrange them ih con­
Orion and his Great and- Little Dogs must be pretty ducting fllaments., According to the first theory, the' 
hard pressed. Just above Rigel is a moderately bright shocks would have the effect of renewing the portions 
star, which 'is Beta Ericlani; and the classic river is' of the dielectric between the particles, and according 
represented by a long stream of faint stars extending to the secon d  the shocks break the adherence produced 
thence to the westward, and then southward and by the sparks. The late researches have given useful 
eastward to the horizon, and filling up most of the data withciutdeciding the question of the cause of the 
southeastern sky. phenomena. Thus the microscopic observation made 

The almost equally irregular and extllnsive shape of by Messrs. Arons and Van Gulick, those of M,Vincen­
CetuB and Pisces similarly OCCI1PY t,he southwest. tini and Di Ciommo and Ca!npanile upon coherers with 
Above is Aries, a little south of the zenith, below which mercury drops a nd those of Melagoli by the photo­
to the west is Andromeda, with the great square of graphic method seem to uphold Mr. ,Lodge's views, for 
Pegasus further down and standiug on one corner. they have permitted observing small movements of the 

In the northern heavens we may note that the Little particles aud small sparks at the instant an electric 
Dipper hangs direc:ly down from the Pole Star and wave wt\.s produced at some distance. M. Tommasina 
that Draco lies below it. The Great Dipper is on the has obtained curious chains formed by adherent metal­
right, the last star of its handle out of sight near the lic particles, and M. Sundorph has succeeded in remov­
horizon, and the head and paws of the Great Bear ex- ing Iyost of the iron filings forming a coherer without 
tend from it toward Gemini and Cancer. causing a disappearance of the conducti bility produced 

THE PLANETS. 

This month has more than the usual number of 
planetary conjunction s  with the sun; but these are 
unfortunately not ob!Servable phenomena. 

Mercury is morning star in Libra and Scorpio all the 
month. His greatest elongation occurs on the 7th, alld ' 
throughout the fil'st half of December he is weH placed 
for observation, rising about two hours,.before the sun. 
On the morning of the 22<1 he passes clOSe· to Uranus, 
and on that of the 30th close to Jupiter, bllt in both 
cases thp planets are too much involved in the dawn 
to be easily seen. 

Venus is morning star in Virgo, Libra and Scorpio, 
rising nearly tht'ee hours before the sun on the'lst. and 
more than two hOlus on the 31st. She is receding from 
the earth and growing fainter, but remains as always 
the brilrhtest of the planets. 

Mars is rapidly approaching opposition and becom­
ing more conspicuous. He is in Leo, moving slowly 
eastward and growing brighter, By the,end.of the 
month he will be a brilliant object, bril<'hter than a 
first magnitUde star, and risinlr about dO,P; M 

Jupiter, Satllrnand Uranus are all inconjlllloti6n 
with the sun durin� this month; Uranus rni;,tliI�th,,; 
Jupiter on the 13th, and Saturn on the 28th;'aild"all_ 
I\,re invisible during the month, unless perhaps Sat� 
urn might be seen in very clear air just after, sqfiset 
in its very first days. 

Neptune is almost oppOl!i� to the three planet.s 

by a wave. Besides, the adherence prod-uced by a small 
spark between two conductors which touched slightly 
has been observed. by Mr. Lodge and lately by Mr. 
Maclean (United States), But on the other hand., cer­
tain facts seem difficult to explain by the theory of Mr. 
Lodge. For instance, peroxide of lead acts in a con­
trary manner to metal filings, for its conductivity di­
minishes under the action of electric waves and it is the '. 
same for other sllbstances, as, according to Mr. Rose, 
magnesium and pptassium in kerosene. To thesefEl.Ct�·,' 
contrary to Mr. Lodge's theory. it must be added 'that 
Mr. Branly made coherers in which the particles were 
fixed in a solid dielect.ric mass. In any case, it seems 
that the presence of a 'thin layer, of oilde, the most 
often, at the surface of the particles is necessary or at 
least useful for the working of cor""rers . . It is true 
that they ha\'e been made with' gold or 'platinum fil­
in!!s or carbon powder; but thErinflnence of the surface 
layer has been well demonstrated by M. Blondel, who 
producpd a film of sulphide of silver in' increasing 
thickness at the surface of silver particles and found 

, that a certain thickness of layer exists which �ives the 
maximum effect. 

Oertain coherers lose their condulltibility spontane- ' 
ously, as Messrs. Branly, Ducretet, Popoff, 'l'OI11masina: 
and others ha\'e shown. Coherers of this kind would 
simplify experiments greatly, as a shollk to the tuh!! 

* Lecture deliTered at the Con!!l'P." of Pbysic.. Reported by special 
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'Would not be neceSBQry. In general, the automatic 
strike!' of M. Popoff H> used, in which a relay is worked 
which operates a secondary circuit including the strik­
ing magnet. According to the carbon coherers re­
cently described by Tommasina, this will not be nec­
essary, and a simple telephone, which may contain the 
coherer in the interior, will reveal the waves. The forlll 
and constitution of coherers has befn greatly varie(l by 
Bowlker, Maclean and others, and the arrangement� of 
M. Tissot and Jervis Smith are especially remarkahle. 
The frequent use of filing tubes in the last year has fur­
nished us with data for some practical rules for the best 
construction. In general, it may be said that the sen­
sitiveness is greater as the space filled by the filings is 
smaller and its particles smaller. But at the same 
time it is sensitive, to outside influences, and its work, 
ing is less sure. The choice of the metal is important, 
and it appears that nickel is the most advantageous. 
Again, it is well to completely inclose the glass tube 
and to make a vacuum in it, to be sure that the sensi­
tiveness does not vary in time, on account of a surface 
alteration produced by contact with air. But few 
measnrements have been made upon these phe'no�ena 
up to the present, but it is known that the lowering 
of resistance produced by the discharge of a condenser 
through the filings is a function not only of the charge, 
but also of its potential, and that for a given capacity 
there is no effect when the potential is below a certain 
critical' value. 

...... 

SCIENCE NOTES. 

The Duke of Aoruzzi has chartered the Gothenbllrg 
whaler " Capella" to proceed to Franz Josef Land in 
search of three missing Arctic exploration expeditions. 

The supply of clams on the New England coast is di­
minishing. Extensive areas which four or five years 
ago produced great numbers of clams are now practi­
cally barren. The demand has increased at such It 
rate that too large a number of seed clams have been 
removed, and extinction quickly follows and the beds 
do not recover themselves. 

Experiments in forestry are being carried on in Cali­
fornia, the idea being to determine as near as possible 
the value of timber to a watershed. The rainfall in 
the lands which have been set apart for the experi­
ments is accurately measured, and the relative amount 
of run-off is carefully estimated. The experiments are 
being conducted on a very extensive scale, so they will 
undoubtedly prove of great value. 

The Department of Agriculture is preparing an 
order on the recommendation of the Department of 
War setting aside as forest reserves the island of 
Panay and the island of Pauitaui ; the latter is one of 
the Jolo Islands. It is found that these are the rich­
est islands in the world for rubber trees. It is the de­
sire of the authorities in Washington to have the trees 
preserved, in vIew of the fact that our rubber supply 
may become exbausted. 

A Chinese banknote, issued during the Ming Dy­
nasty,about A.D. 1390, has beeQ placed In the British 
Museum, among the spjIcimens,lof early printing from 
China. The surface ot-�e note is black with ag-e, 
though the characters upon t� face-of it are quite dis· 
cernible. Tbis is supposed to be tho earliest I'pecimen 
extant of a bank note issued from any country, and is 
about 300 years anterior to the issue of the first note in 
Europe, from Stockholm. 

The London Lancet complains that the ordinary 
closed cab is a distinct menace to health. It says they 
are the undoubted source of infection; microbes in­
festin!! the cushions and the mats on the floor, and 
the air might easily contain pathogenic organismfl 
left by a previous user. Hansom cabs are considered 
to be decidedly more sanitary, but they are considered 
as a kind of death trap in wet weather, when those rid­
ing in them are completely inclosed by windows and 
aprons, making it impossible to release themselves in 
an emergency. 

The lonlr looked for trial of the third-rail system on 
the New York elevated roads was recently carried out 
on the Second Avenue branch, when six 

'
trips were 

mape between 54th Street and 92d Street. The trial 
train consisted of six cars, the two end cars being each 
equipped with four motors. The two motor cars were 
arranged so that the cabs were respectively at the front 
and rear ends of the train. The trip from 92d Street 
to 54th Street, a distance of thirty-eight blocks, was 
run ill four minutes, at a speed of thirty miles an honr. 
The superiority of the motors over the old stearn loco­
motives was shown in the rapid acceleration; 'and the 
SUbstitution of the air-brake for the old vacuum brake 
wa� noticeable in the greater rapidity with which the 
stops were marle. Judging from the results achieved 
on the trials, it is expect I'd that the trains will run 
from 'the Battery to 155th Street on the Sixth Avenue 
line in forty�tmm'utes, instead of forty-nine minutes, 
whicl1 was the tiine taken under the old system. The 
new and the old cars are similar in appearance, the 
former beipg, s<.l.wewhat wider. In place of the old 
IOteam heatiug and oil Iightin�, they will, of cour"e, be 
lighted and heated by electricity. 
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UTIPICIAL tIGIITKtKG. 

The electrically iIlullliuateu sign herewith shown is 
the work of Mr. P. M. Lincoln, chief engineer of tht' 
Niagara Falls Power Com pany, to w holll we are in­
debted for our illustration and particulars. The sig-n 
Illay truthfully be called a miniature artificial thunder 
storm, the term .. artificial" being used afl visedly for 
the reason that the storm is strictly artificial 
fllJd in no sense a mere imitation. The 
flashes of lightning and the thunder claps 
of a midsummer storm are repeated i n  the 
flashing illumination and the accompany­
ing succession of sharp reports of this really 
magnificent electrical display. The sign con­
sists of a large glass condenser charged with 
alternating currents of high potential. The 
partial and complete disch&rges of the con­
opnser are the cause of the electrical display 
around the letters and over the ' surface of 
the glass. At low potentials each letter is 
Furl'Ounded by a beautiful violet fringe of 
brush discharge. As the potential is raised 
streamers begin to shoot out from the sharp 
comers of the letters and extend at first for 
a distance of abou t  one inch over the plate. 
The l ength of these streamers increases with 
the rising voltage, u n til they form a brilliant 
and shifting halo. reaching out for a dis­
tance of 12 inches or more from the letters. 
Up to this poi n t  the electric discharges. are 
only partial, but upon raising the voltage 
still higher, complete discharges occur, each 
being accompanied by a loud report. The 
white crooked lines of the i llustration show 
some of the paths of these complete discharges. When 
the voltage is sufficiently high, each illumination is 
accompanied by one of these complete discharges, and 
when the frequency of 125 periods per 8econd is 
reached, the discharge is extraordinarily brilliant,'.and 
the accompanying report!! are strongly suggestive of a 
regiment of soldiers at rifle pract.ice. Although the 
device is somewhat expensive, its effect when used as 
an advertising device is remarkably suc­
cessful. 

••• 

FIGHTING FIRE WITH WINE. 
BY CHARLES FREDERICK HOLDER. 

California has for four or five years 
been;visited by a sh6rt rain supply, -which 
has caused no little annoyance, trouble 
and expense to almost every industry i n  
the southern part of the State, though 
certai n regions have had their normal 
rainfall. In some localities water has 
almost entirely given out,'and small ranch­
ers have deserted their places and driven 
t.heir stock to more favored sections. One 
of the niost serious results of the lack of 
rain has been the forest fires, which i n  
the past few years have raged with un­
precedented violence and devastated 
hnndreds of square miles of forest, which 
will not reproduce thelllseives in a cen­
Inl·y. 

wall impossible to sta.y the flames, a.nd &8 they went rush­
i ng down the canon toward the winery, destruction of 
the valuable property seemed inevitable, and the result 
demonstrated the necessity of having in this and otber 
States men who will make a study of fighting fire as a sci­
ence. Trees in advance were cut down; ditches of eart h 
dug, and every expedient known to fire flghting of to-

ARTIFICIAL LIGHTNING. 

day was tried; but so fierce were the flames that they 
seemed to leap hundreds of feet into the air, bound­
ing in lurid sheets over the breaks, and in an incredi­
ble short time swept down to the winery, as shown 
in the accompa.nying illustration , and surrou nded it. 
Under ordinary circumstances it  would have seemed 
impossible to save the building, bnt the band of 
workers rallied under the intelligent lead of the Meyers, 

DltcEMBJU't I, 1<)00. 
and mebwere posted on the roof who ponred streams 
of water u pon every portion. Young Mr. Meyer was 
held by ropes from a window while he used the hose 
u pon the flames which were licking u p  the timbers at 
the base of the building, the heat being so intense 
that a stream had to be played upon h is body. 

It was believed that the winery could be saved, when, 
without warning, the water gave out. Some 
large l'I'ees, which were dropping i n  every 
direction, had fallen upon the supply pipes, 
crushing them in and clogging the reservoir. 
This was an unexpected catastrophe, but 
the resourcE'S of the fire fightel's were by no 
llIeans exhausted, though a desperate ex­
pedient was resorted to. The owner of the 
w inery gave the order to attach the ho�e to 
the great vats of Zinfandel wine which were 
stored in the cellal' (see illustration), &.nd 
lUan the wille pUlllpS. This was promptly 
done, and an exact picture of the situation 
at this time is here shown. Wine had been 
used in thi� way before, but the owner was 
not aware, in all probability, of the prece­
dent. In a few momen ts valuable wine was 
being pumped u pon the flames with remark-

. able effect. In the words of a witness, "it 
acted like sOllie chemical prepared for the 
purpose." Whel'ever it struck, the flame was 
smothered at once; peculiar clouds of smoke 
rising, telling that the chemical combination 
was a success; so succesNful, indeed, so ap­
parent, that the exhausted men, who had 
been working for hours, and whose clothing 
and hair were charred, raised a cheer and 

began the th:ht with renewed vigol". In a letter to the 
writer, MI'. Meyer says: .. My cellar is surrQlmded by 
large pine trees, and these were burning furiously, 
throwing the flallIes toward the building which caught 
fire in several places. The wine I fou nd to be a far 
better extinguisher than water. The wine I used was 
you ng, hardly through ferlllentation. It contained 
about one pel' cent of sugar, and was st.ill quite warm. 

I had two pumps going, each throwing 
a one-inch stream." 

Fou r  thousand gallons of this wine was 
thrown upon the flames in t·his way be­
fore the building was safe, probably one 
of the most remarkable and succes�ful 
methods of fighting fire kno wn. The 
llIethod was somewhat expensive, as the 
wine retailed at 50 cents per quart when 
bottled, and $8,000 in wine was used, yet 
it saved buildings and machinery worth 
many thousand dollars and demonstrated 
that a winery has a protective against fire 
in its vat� if the owner h as the courage 
and temerity to nse it. 

I •• 

III lIIany parts of California these fires 
nRve occurred owing to the dry conditions 
which have prevailed. Pel'haps the most 
remarkable fire occurred near 

LARGE WINE VATS WHICH- WERE USED TO SUPPLY THE :rIRE PUMP, 

Photographic TeJegraph Receiver •• 
Messrs. Siemens & Co., of London,  have 

patented an invention regarding tele­
graph receivers of the photographic de­
scription. In thit! invention the photo­
graphic i m pression it! produced by the 
deflection of the cathode rays relatively to 
the rllcording surface Ull'ough the agency 
of the electromagnetic effect of the 8igllll.l-

the town of Wrights, in the 
Santa Cruz Mountains, south of 
San Francisco_ Here the fire 
was started, as in many other 
instances, by an irresponsible 
rancher who was burning brush. 
The wind 8pranjr up suddenly, 
swept the flames into the forest, 
and in a very short time a fierce 
wall of flame was rushing up the 
west slopes of the Coast Range, 
carrying destruction before it. 
The mountains here were cov­
ered with a fine growth of old 
oaks, mazanits and madrones­
landmarks in the country--which 
fell like straw before the destroy­
er. The wall of flame swept to 
t.he summit and descended into 
the caiions, following these rivers 
of verdure. in and out, rushing 
on in an ever-increasing volume. 

In the. pathway of the fire 
w as the ranch and Mare Vista 
winery of E. E. Meyer, one of 
the largest wine-making estab­
lishments and vineyards in Santa 
Clara County. To protect it and 
the homes in the vicinity, the 
people of the surrounding coun­
try assembled en IDaSse, organiz­
ed themselves into an efficient 
body of fire fighters and began 
a campaign in which striking 
�cts of valor were performed. It A I'lU BXTIlf&11uimD BY fD 1111 01' WIlfB. 

ing current. The cathode raye 
act directly through the medium 
of a fluorescent screen, which 
has a portion of its light trans­
mitted through a lens to the re­
cording sensitized surface. It 
is stated that this process is spe­
cially applicable for the pUl'p08e 
of recording Morse signals. The 
inventors have sOlllewhat llIodi­
fied the original method by usinl!' 
a different current strength to 
signal each sign, and by the 
special arrangement of t h e  ca­
thode ray apparatus the varia­
tions of the cunent strength 
canses differences in the deflec­
t ion of the rays in relation te 
a fluorescent screen. These vari· 
ations in the light are transmit­
ted to the recording surface by a 
lens and mirror, or a lens, dia­
phragm and mi rror, which are 
80 shaped that an image of the 
signal is recorded u pon the 
sensitized strip. If necessary, 
the straight line deflections by 
currents of widely varying 
strengths may be substituted 
by a rotary deflection by means 

. of a series of magnets variously 
energized through a correspond­
ing number of conductors_ 

••• 
THE first sleeping cars built in 

J apari have just been completeq. 
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A NEW BICYCLE HANDLE-BAR. 

A novel manner of mounting bicycle handle-bars bas 
been devisE'd by Mr. Tacitus W. Gaillard, 346 South 
Fifth Street, Brooklyn, N ew York ci ty, the spec ial ob­
jects of the invention being to facilitate E'asy adjust­
ment and to render the mountings of the bars securE'. To 
the upper end of the fork-stem a tubular plug socket is 
fastened, upon the enlal'ged upper end of which 1\ nut is 
screwed. The nut serves to clalll P the fork-st.em and the 
enlarged portion of the socket rigidly together. From 
the rear portion of the nut two parall E'1 spring-fingers 
project down ward ly, which are dE'signed to receive a 
spring portion forllled on the bifurcated upward exten­
sion of a clamp embraci ng the.:J;)pper horizontal bar of 
the bicycle-frame. When the' ; ;spri ng-tingE'rs hold the 
extension of the clamp, the fork-stem is held steadily 
and prevented from mov ing except upon the applica­
t ion of positive pressure. 

In the socket of the fork-stem is a pl ug which carries 
the hand le- bars. The plug is provided w ith a spring­
catch extend ing th rough a slot i n  the socket and 
through a correspon d ing slot in the fork-stem so as to 
engage - a stud on the in ner spring-fin ger. Thus the 
plug i s  removably held in place. By withdrawing the 
plug the removal of the handle-barf> is facilitated. 

The upper end of the pl ug has two ring-like exten­
sions, between which art> mountE'd the inner ends of thE' 
handle-bars, which ends are in the .form of toot·hed seg­
ments. Meshing with these segments is a worm, the 
lower end of which is split, and- the parts sprung out 
to form spring-fi ngE'rs, which are held friction­
t ight in a cav ity in the plug. The worm at it.s u p per 
e n d  is provided with a dap, which, when turned, 
rotates the worlll and adj usts the handle· bars. No tool 
is required. The bar!l may be adjusted even wben the 
rider is on the wheel. 

.. , "  . 
HANDLING ANTHRACITE COAL. 

BY WALDON FAWCETT. 
The story of the develoP lllent of the anthracite coal 

field of Pen nsyl vania has always been full of attraction 
for students of cOlllmercial and industrial progress, 
both here and abroad, and i ts  interest has been deep­
ened as tillle has gon e  on and the apparen t  inexhausti­
b i l ity of certain of the deposits has been demonstrated. 
T here has been slight recognition , however, of 
how rE'ally an i lllPortant a part in the evolution 
of the anthracite -coal trade has been played by 
t he im provement of facilities for the hand ling 
and movement of the fuel at every stage of its 
transit from ruine to consumel:. Nevertheless, in 
few ind ustries has the value of the market been 
so entirely dependent upon an ability to place the 
cOlllmodity within reach of consu mers. Fi nally, 
the many unique features of the system followed, 
notab l y  the extent to which the railroads have 
con trol led the lll ines and the operations of the 
pool w h ich apportions the quantity of coal to be 
carried by each road , make the transportation of 
anthracite the most distinctive phase of the 
trade. 

At the present time there is not a link in the 
ent i re transportation chain which connects the 
mine and the consumer w herE'in the most ad­
vanced and economical methods are not in force. 
The use of electl' iciiy about mines for lighting 
and other pUl'poses has resulted in the develop­
ment of electric locomotivE'S for haulage pur­
poses, and the coal is now drawn to the surface 
by electric engines of from two to fifteen tons 
weight. These locomotives have from one to 
three motors, ranging from ten to thirty-five horse 
rower, and each is capable of pulling quite a 
trai ll of the smaU 'cars in use in m ines, at a speed 
ranging from six to ten llIiles per hour. Ev!'n 
the mine cars have under-
gone wonderful im prove· 
lllent during the past few 
years. Steel is largely em­
p loyed in their constru c­
tion and improved devices 
for quick dumping are 
fitted. 

The coal is transported 
from the mines in the new 
type of pressed st.eel car, 
w hich is of about 50 tons 
capaci ty , and fl'OIll 20 to 
25 of these cars make u p  
a t rai n .  I I I  sE'n' ice o n  t h e  
coal · cany i n g  roads are 
SOIll E' of the largest and 
most po werf u l  locomotives 
ever constructed. SOllie 
of t hE'se en �ines weigh close 
t.o . 125 tons w i thout the 
tendel', and have a wheel 
base in excess of 24 feet. 
Locomotives of the type 
mentioned have a tank ca­
paRity of more than 7,000 
gal lons of watE'r and a coal 
capacity of some 14 tons. 

J t itutifit �lUtri,au. 
The rai lroads which enter the anthracite region are 

all operated under an agreement as to the basis on 
which the shiplllents of coal are to be divided between 
the various lines. The Philadelph ia & Reading Rai l­
road, for instance, which controls nearly a third of all 
the mining territory, is privileged to carry one·fifth of 
the aggrE'gate output of the anthracite field, Another 

THE GAILLARD HAliDLE-BAR. 

road is apportioned fifteen per cE'nt of the total ; seve­
ral l ines are entitled to one·te�th of the aggregate, and 
so on do wn to the lesser carryin g  l ines, four or five of 
which only receive three or four per cent each of the 
whob yield. 

The great h ulk of the anthracite mined in the Penn­
sylvania district is shipped either to New York or 
Philadelphia, or else northwestward to Buffalo. These 
three cities are centers of the ch ief area s of consum p­
tion, and consequently servE! as distributing points. A 
considerable portion of the coal consigned to Ph ila­
delphia or New York is reshipped, either by rail or 
coasting vessE'ls, to Boston and other points in New 

CLA.-SHELL DREDGE UNLOADING COAL FROM BARGE. 
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England. Some coal goes south by the samy meaDS of 
transit, but it is a comparat.ively small proportion of 
the whole. The port of Buffalo, at the lower end of 
the Great Lakes, is the gateway through which passes 
the principal portion of the coal destined for western 
consulllPtion. Fl"Om ' Buffalo heavy shipmen ts are 
made by lake vessels to Chicago, Milwau keE', Duluth, 
and other points, and there is also a very considerable 
traffic by rail. 

The receipts of anthracite coal at Boston are some­
what in exce�s of those of bituminous, and bo th fuels 
reach the New En glan d metropolis allllost E'xclusively by 
water. As an i l l ustration of the preference manifested 
by the coal sh i ppers for the water route, it may be stat­
ed that every year during the past decade in the neigh­
borhood of 2,000. 000 tons of anthracite have been 
recE'ived at Boston by water, whereas in no year of 
which there is a record have the rail sh ipments ex­
ceeded 32,000 tons. The coastwise coal-carrying trade 
is carried on princi pally in wooden barges of from 
800 to 1, 500 tons burden. The construction of craft 
especially designed for this service has been carried on 
most actively during the past few years, and last year 
upward of half a 'hundred coal-carrying barges were 
tu rned out at the shi-pyards on the Maine and Massa­
chusetts coasts. These barges, most of which are from 
200 to 250 feet in length, are towed by powerful towing 
steamers. One of the best flE'ets of tugs in this service 
consists of six vessels, each 140 feet in length and 
fitted with triple-expansion enginE'S, capable of dri v­
ing the boat at a speed of 14 m iles per hour. There 
are a lso numerous four and fi ve-masted wooden 
schooners in the coastwise coal trade, and within the 
past few months a six-master had gone into ·com llJis· 
sion. These vessels, all exceE'di n � 300 feet in lengl h ,  
cost i n  the neighborhood of $100, 000 each, sp read 10,000 
feet of canvas, and w ill carry 4,000 or 5,000 tOilS of 
coal on a d raught  of 23 feet. 

Keeping pace w i t h  the other l ines of deve lopmen t 
in the han d l i ng of an thracite is the i lll provelUE'nt of 
the pier fro lll w h ich the coal is  trans ferred to ocean 
vessels. As reprE'sE'ntative of llioderu faci l ities ill  t I l is 
l ine  thE're might be cited the largE'st of the coal piers 
of the Reading Railroad at Port Richmond, n ear 
Ph iladelph ia. This  structure w h ich is probably the 

largest coal pier of the k i u d  in the world, is 770 
feet in length .  61 feet w ide and 44 feet h igh above 
mean mud tide. The docks on either side have 
been dredged to a depth of 26 feet at mean low 
watE'r, so that an y c l'aft llJay be accom modated . 
The pier is provi<led �ith four tracks and has 
four berths, two of which are prov ided with six 
chutes, each :thus ellabling four  1,500-ton barges 
or other craft to be loaded si mu l taneousl y. The 
approach to the piers, an earth ·fill, is 1, 11;0 fE'et 
in length, and the railroad cars, after being emp­
tied, are run by gravity from the pier to the 
tracks on which the empty cars are stored. This 
pier, when taken in conju nction with the other 
facilities at the port, enables th e  RE'ading COlll­
pany to ship fu lly 21,000 tons of anthracite coal in 
24 hours. 

In the loading and unloading of coal to and 
from vessels, and the rehandling of the fuel under 
various conditions, thE're are elll ployed sOllJe of the  
most ingenious types o f  machinery known to  t he 
mechanical world. The prillJary forlll of appar­
atus for transferring the coal E'itber to or from 
a vessel is what is known as the bridge tramway 
plant, consist ing of lonr; bridges .with girders of 
stE'E'1 01' iron, mounted side by side on suitable 
rai ls l!0 th at they can be readi ly llloved frolll 
place to place. Each machine operates over 
one hatch of a vessel, and is provided at i ts  
fron t end w i t h  a hinged apron of suitable 

IE'ngth for extending the 
trolley tracks of the ma­
chine o\'er the vel!8eJ. 

The hoisting and con­
veying apparatus, known 
as the .. trolley, " rUDS 
along a track suspended 
from the bridge from the 
end over the vE'ssel to the 
opposite end over the rail­
road cars or stock pile. 
For handl ing the anthra­
cite there is used a se l f-fill­
ing and automatic dump­
i n g grab-bucket w hich wil l  
handle three-fourths of a 
ship's cargo without hand­
shoveling. For shoveling 
the coal from stock piles 
to cars or boats there is 
elll ployed an · automatic 
shovel-bucket which re­
quires no hand-shoveling 
whatever. One of these 
novel coal-carrying buckets 
wiI I usually make a round 
trip from the hold of a ves­
ael to the extreme end of 
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the bridge and back again in a minute, a distance of 
six hundred feet in addition to the height of hoist. I u  
actual work a rate o f  forty·five seconds per trip has 
been averaged for several hours. The cost of hand­
l i n g  the coal by this method varies from sevfln·tenths 
of a cent to two cen ts per gross ton. 

The same general form of bridge tramways are also 
the fundamental feature of the storage and rehandling 
plants. Balanced cantilever cranes are also, however. 
used to some extent in the rehandling of coal. At the 
works of the Bethlehem Steel Company, at South 
Bethlehem, Pa., for instance, a crane driven by steam, 
and having a reach of 365 feet. travels between two 
piles of coal 58 feet high. The coal is brought to 
the works in cars and dumped iuto great hoppers, from 
which it is drawn into tubs, hoisted, conveyed and 
dumjJed on the storage piles. 'rhe different sizes of 
coal may thus be kept separate. 

At Cheektowaga, New York, and several other places 
in the United States, there are in service what are 
kno wn as shed tramway plants espbcially designed for 
handling coal from vessels and stocking it under the 
same roof. The overhead runways on which the trol­
leys travel from the rear end of the building to ves­
sel at dock front are movable from side to side, inas­
much as the upper supports of these runways are 
hung from wheels which move on tracks suspeuded on 
roof-trusses, thus enabling every portion of the stor­
age space to be reached, and enabling the overhead 
tramways to move to any position along the front of 
the dock . or in the sheds, to suit the hatch of the ves­
sel or the stock-pile. By this plan the coal is never 
dumped more than two or three feet. A plant of this 
kind ordinarily has a storage capacity of a quarter of 
a million tons and will handle three thousaud tons of 
anthracite per day. 

Some coal is loaded into vessels from great bins 
b u ilt directly on the watel' front and some little dis­
tance above the deck of the vessel, so that the coal 
wil l slide readily through the adjustable chute through 
which it gains access to the hold. Finally, there are 
the various types of car-dumping machines, giant me­
chanical marvels, which in the space of a minute pick 
up a loaded coal car, overturn it, emptying its con­
tents in the hold of a vessel and return the empty car 
to the railroad track. By the employment of one of 
these machines not only is rapid loading possible, but 
an entire cargo may be put aboard without its being 
necessary to move the vessel. With the addition of 
extra overhead cranes one of these car- dumpers has a 
capacity of ten thousand tons per day. 

. . .  , .  
A Railway In ,\-sltantee. 

Kumasi, the capital of Ashantee, is to be brought into 
closer communication with England by the construction 
of a railway to the coast. The work is to be undertak­
en by a Li verpool firm, and already a party of twenty­
seven engineers are on their way to the Gold Coast for 
the purpose of surveying the country. The line is to 
be 180 miles in length and of 3, feet 6 inches gage. The 
route to be followed is a very difficult one, 

' 
extending 

through dense bush forest and over broken country. 
The engineers are to be assisted in the survey work by 
1, 700 carriers and laborers, to be dispatched and main­
tained f rom England. As the survey party proceeds, 
the work of construction will be carried out, operations 
being commenced at several places simultaneously. 
The great difficulty with which the contractors have 
to contend is the scarcity of labor and food, but it is 
anticipated that native labor will be forthcoming to 
the extent of about 10,000 men. The principal ob­
ject of the railway is to develop the gold mining in­
dustry of the country. The land is very auriferous, 
and when the question of transport between Kumasi 
and the coast has been facilitated by the completion of 
this 

'
railway, the industry will be rapidly and exten­

sively developed. Many of the West African gold 
mining

· 
companies are interested in the scheme, since 

it will then be able to reach the Ashantee capital with­
in fourteen days from England. 

Peculiarities oC SlalIlese Music. 

Profs. Stumpf and Neesen, of the Berlin University, 
have concluded some interesting experiments regarding 
the peculiarities of Siamese music. The Siamese musical 
octave differs from our own in the fact that it com­
prises seven equal intel·vals. The sounds, though per­
fectly harmonious, are somewhat curious. While the 
Siamese Court Troupe were at the Zoological Gardens 
in Berlin, these two professors d ecided to record these 
musical tones in their natural sound to such exac�i­
tude that the faintest variations might be clearly de­
fined. In the earlier experiments the ordinary phono­
graph was employed, but was proved to be unsatis­
factory, owing to the unpleasant constant rasping 
which always accompanies phonographic reproductions 
and which in this case destroyed the distinctness of the 
sounds. A telephonograph was then employed, and 
the results were all that could be desired. By means of 
this apparatus the sounds are so clear, and the gradu­
ations so faithfully recorded, that it is a difficult matter 
to distinguish between the actual recital by the �:'oupe 
and its telephonographic reproduction. 

A Kerosene-fired A utomobile. 

To the Editor of the SCIENTIFIC AMERICAN : 

In a copy of the SCIENTIFIC AMERICAN of N ovem­
ber 17, I find you state that our boiler is fired with 
gasoline. 'rhe particular advantage possessed by this 
company over other makers of steam carriages is that 
we do not use gasoline as fuel, but in its place use 
kerosene. You will immediately recognize the import­
ance of this difference, otherwise than which the item 
is- correct, and we thank you for the same. 

B. SHERWOOD DUNN, Sec'y and Treas., 
New York Motor Vehicle Company. 

November 20, 1900. 
• • • • •  

A PopUlar Error. 

To the Editor of the SCIENTIFIC AMERICAN '. 
It is generally entertained that the discharge of ord­

nance over or near the location of an
' 
animal body 

lying on the bottom or bed of a pond or river will, by 
the vibratory movement of the water, due to the im­
pact of the d ischarge, cause the body to rise to the 
surface ; and as a result of this opinion, the discharge 
of ordnance or of an explosive over a drowned body 
is usually resorted to, without any reference to the 
period of its immerSion, the temperature of the water, 
or if the body is mutilated and to what degree ; for 
if it has been but a brief period immersed, is much 
mutilated and the water is cold, such discharge or ex­
plosion over it is wholly and absurdly useless, as the 
specific gravity of the body is too superior to that of 
the water for it to rise. 

'I'he condition in which an immersed animal body 
may be raised to the surface by the discharge of ord­
nance or an explosive over it is this : 

If the stomach of the body is intact, and the body 
not' much mutilated, the temperature of the water and 
the period of its immersion is such as to evolve the 
gases of decomposition, the body increases in volume ; 
and when its specific gravity is lessened to a degree 
that it is detained on the bottom only by molecular 
attra.ction, the disturbance of the water ovel' it, 
whether by the action of the wheels or propeller 
of a steamboat in shoal water, or by the vibration of 
the water due to any impact on its s�rface, will dis' 

. turb this adhesion with the bottom, and the body will 
rise to the surface. CHARLES H. HASWELL, 

Board of Public Improvements, New York. 
New York, October 18, 1900, 

• • • • • 

Iron Sailing Ships. 

To the Editor of the SCIENTIFIC AMERICAN : 

I have read with much interest Mr. Waldon Faw­
cett's article, published in your issue of September 22, 
on the su bject of " American Sailing Vessels." We do 
not quite understand the author's statement relating 
to construction of metal ships, as follow!:! : .. Early in 
1883 there was launched at the shipyard of John 
Roach, at Chester, Pa. , the ' Tillie E. Starbuck,' a full­
rigged iron ship, the first metal sailing ship built in 
the United States, and one of the first turned out any­
where in the world. The ' Starbuck ' was also the first 
sailing vessel in ihe world to carry iron masts." 

I witnessed the arrival at Liverpool about the month 
of May, 1870, of the American-built bark " Iron Age," 
which, as her name indicates, was built of iron. The 
vessel attracted great attention at the time among 
Liverpool shipping men, as she was said to be the first 
i ron ship to be built on this side of the Atlantic. 
English-built iron ships were common enough at that 
date� In fact, the co�struction of a wooden ship in 
England was ' the exception, not -the rule. Further­
more, I then saw vessels with not only iron masts, but 
large ships with every yard on board of iron. The 
American ship " Amity," of whose crew I formed one, 
had an iron main lower mast. The three lower masts 
were painted to imitate iron. I remember the exclama­
tion of a St. George's Channel pilot when he boarded 
our ship : " Why, Captain, I never saw an American 
ship before with three iron lower masts." 

The author makes another statement which I very 
much doubt : " The sailing vessels of recent construc­
tion, both wood and steel, have made some wonderful 
speed records, and have easily discounted the per­
formances of that one-time pri!1e of the shipbuilders, 
the ' Red Jacket,' . . • or of the ' Sovereign of the 
Seas.' "  While the ships of to-day may be fine vessels, I 
do not believe that they can discount easily pa'sages 
made by,  such clippers as the " Sovereign of the Seas," 
" Red Jacket," and " l<'lying Cloud," which vessels 
were built with view to speed. 'and whose fine models 
have never been surpassed. Except the fli ers of 
recent date, very few steamers have equaled a famous 
run of the " Sovereign of the Seas," from noon to noon, 
on one of her passages to San Francisco. 

I am g-reatly in terested in American shipping, and 
would like very much to hear what passages are made 
by the big ships and monster schooners of to-day. 
Also would like to know number of crew carried by 
the five-masters referred to in article by Mr. Fawcett, 
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and by that 5, 500-ton (cargo capacity) six-master, 
which, I believe, has siuce been launched. 

WILLIAM OWEN. 

Panzos, AIta Verapez, Guatemala, October 20, 1900. 

Automobile News. 

Many accidents have occurr,�d on account of the tires 
becoming detached from the steering wheels of automo­
biles, and too much attention cannot be paid to this 
matter. 

The race from Berlin to Aix·la-Chapelle began 
August 30 and ended September 2. It rained heavily 
on the third day of the race, but fifteen machines suc­
ceeded in finishing_ The net time of the winner was 
14 hours 26 'minutes and 22 seconds. This time was 
made with a motor tricycle. 

The Touring Club of France is doing a great deal to 
help along the motor carriag-e cause by compiling lists 
of charging stations ; and they are using their best en­
deavors to ascertain, where the plants are owned by 
private parties, whether they are willing to sell their 
CUrl'ent for recharging electric accumulators 

-
or not, 

and during what hours they are willing to do so, and a 
series of questions have been sent to all such parties_ 

A great im provem ent in motor tricycles is being in­
troduc�d by the 1>e Dion firm. The essential difference 
between the new and the old motor tricycle is that in 
the former the motor can be worked quite free from 
the machine, being started by means of the pedals 
separately, and afterward connected to the road wheels 
through the medium of a clutch. In the latter it is 
necessary in starting the engine to propel the machine 
forward at the same time-a fatiguing process. 

The two automobile ambulances of Roosevelt Hospi· 
tal are very handsome vehicles, and were donated to 
the hospital. There is room for three reclining pa­
tients, and eight can be crowded in if they are able to 
sit up. The batteries are charged in position, and as 
their radius of action is 25 miles, there is little danger 
that they will become exhausted, as the calls are seldom 
for a greater distance than two 01' three miles. Power­
ful brakes can bring the vehicle to a stop within a 
very few feet, while running at full speed. 

Pu blic automobiles in Paris have been taken in hand 
by the police, and now they are subject in common 
with cabs, et c .. to the official regulations and tariffs, 
While the exhibition was open, the drivers of these 
vehicles charged the public prohibitive prices for their 
use, with the consequent result that they were not re­
garded with much popular favor. Now the maximuJll 
tariff for an automobile carrying four passengers is 40 
cents for the " course," and 50 cents per hour inside 
the city. It is anticipated that this official control of 
the automobiles will encourage their more general 
utility in the streets. 

Motor car owners using- petroleum spirit will appre­
ciate a new form of can for storing purposes, made 
by a German firm. It claims to be possessed of two 
valuable features. In outward appearance the can 
resembles those generally used, but inside there is a 
pipe which extends from the outlet to the bottom, 
and is pierced with holes throughout its entire length. 
Round this pipe is a. gauze covering. which acts like 
the covering of the Davy miners' lamp in preventing 
flame coming in contact with the spirit, A new form 
of plug is used, which has a brass cap held in posi tion 
by a fusible solder, which will melt in case of an out­
break of fire, and so allow any gas generated in the 
can to be liberated and prevent explosion. 

Experiments were recently carried out in France for 
the purpose of ascertaining the quantity of fuel con­
sumed by automobiles. The course extended from 
Suresnes to Meulan and back, a total distance of nearly 
44 miles. Ninety-six vehicles competed in the trial. 
The premier position was secured by a moto-cycle, 
which piloted a quadricycle of 5 horse power, carrying 
two persons, and which only consumed about 4� pints 
of fuel. The Comte de Chasselollp-Laubat. who trav­
eled in a 24 horse power machine, covered the dis­
tance in 1 hour 43 minutes with a consumption of 
about one gallon. All the vehicles succeeded in cover­
ing the journey, and the results of the tests prove that 
the cost of running autolllobiles is cOllsiderably less 
than is generally supposed. 

. . .. . . 
InCectlou8 Diseases in London. 

In the parish of Lambeth (London) within less than 
three weeks 105 cases of infectious disease were reported 
to the medical authorities, comprised mostly of typhoid 
alld scarlet fevers. The investigations into the out­
break reveal the distribution of the contagion in a 
curious manner. The locality affected is inhabited 
mostly by the artisan class, the wives of whom, 
after washing their clothes, are in the habit of sending 

. tbem to some neighbor or neighbors who possess a 
mangling machine, to have them wrung out or mau­
gled. Consequently, the infected linen taken from one 
house to another to be 80 treated contaminated the 
mangle, which conveyed the infection to other non· in, 
fected clothes. 
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LIQUID AIR AUTOMOBILE. 

AllJong the novelties displayed thi!l year at the 
Automobile, Show in New York city was an " auto " 
driven by liquid air. Any doubts that the public llJay 
have had as to whether this llJachiue would operate 
were ui�pelled by nightly exhibitions upon the track 
in the ceuter of the main hall, w here tl?e automobile, 
which is herewith illustrat ed, was run around' the 
trac K and handled with t,he same facility as the steam 
and other automobiles. 

There is no reason to doubt the ability of the ma­
chine to run; but upon the question of its range of 
operation, or " radius of actiuu," if we may borrow 
the term, there is no further inforllJation than is con­

t,ained in the printed literature o f  the cOllJ pany, which 
claims that in this particular machine enough liquid 
(�an be carried for a continuous jou mey of 50 miles. 
It is also claimed that the machine can be operated at 
a cost per llJ i l e  which compares favorably with the 

cheapest forms of power which are used on other types 
of automobiles. In reply to que r ies, the operator 
st,ated th at the T ripier Liqu id Air Compan y would 
snpply l iq nid air at 15 cents a gallon. As the capacity 
of the tank is 10 gallons, thh! woultl 
work out at a cost of S cents pel' 
llJile. 

As llJay be seen from the accom­
pan ying i llustration, the carriage 
bears a striking resemblance to 
the carriages of the steam-driven 
type, and, in fact, it is neither 
more nor less than a 10co IlIobile, as 
far as the wheels. frame, body and 
engines are concerned, the only 
point of differellce being the substi­
lution of liquid air tanks and piping 
for the ,gasoline and water tan ks 
and the boiler of the stea m-driven 
llIachine. Bearing this in mind, the 
reader will understand that the 
novelties in the machine are con­
tained in the accompany ing pe ... -
spective view of the Jiquid air 
equipment. 

ImllIediately behind the seat, in 
the body of the car, is carried a 
copper storage tank for the l iqui d  
air. In frout of it and beneath the 
seat is another copper tank, known 
as the coil expander : while  i ll front 
of the vehicle, in the position oc­
cu pied by the gasoline tank in the 
steam automobile, is another cyl­
inder, kilO wn as the pressure eq ual­
izing tank. In the carriage illus­
trated the storage tan k  and ex-

Jeieutifi£ �lUtrieal() 
quick-pressure valv9 is provided on a. pipe which leads 
directly from the pressure tank to the coil within the 
liquid air tank; when this valve is opened, air at nor­
mal atmospheric temperature, passing through the 
coi l, . produces rapid evaporation of the liquid and 
a quick rise of pressure. 

Immediately in front of the valve controlling the 
supply of liquid air to the coil expander is a relief 
valve, by opening which air may be admitted direct 
frolll the top of the storage tank to the expander. 

AmerIcan RollIng Stock "or South Aftica. 
Considerable excitement has been caused in English 

engineering circles by the announcelllent that large 
orders for the supply of ne w rolling stock for the South 
African and Transvaal raih"ays, to supplant that de­
stroyed by t h e  Boers, had bee n placed in this country. 
A short while ago the various corporations 011 the Rand 
reql1est�('l the llli l i tary authorities, who are controlling 
the rail ways, to replace the rol ling stock wit,h the great­
est possible expediency. The military Director of Rai l­
ways replied that if the orders were to be dispatched 
throug'll official circles, about one year would elapse 

LIQUID AIR AUTOMOBILE. 
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purchased several American locomotives from the 
Baldwin Works some months ago, but these engines do 
not appear to have given that complete satisfaction 
upon the English railways Ithat was anticipated. An­
other order for railway rolling stock to the extent of 
$5.000,000 was placed with another prominent firm for 

imlllediate delivery_ 
• ' e  . •  

Bac terial Light. 

We are indebted for a good many things to the won­
drous synthetic and analytical powers of micro-organ­
isms. Bacteria are being utilized in the arts a.nd 
manufactures and they promise soon to be the effectual 
8cavengers of the offensive products incidental to the 
existence of human life, says The Lancet. Indeed, it  

wou ld seem that the great species of bacteria around 
us present a variety of functions which doubtless 
could be turned to many a good account. Bad mi­
crobes we know there are, whose subtle operatiolls set 
up the specific poison of disease, but .it would indeed 
be a very odd circumstance it

' 
time should prove that 

the microbe can be so manipu lated as to afford us arti­
ficial light. Yet there exists a microbe which when 

properly fed will grow and multiply 
enorllJ ously, emitting during its de­
velopment a strange phosphores­
cent light. In the past we kave 
been wont to look upon phosphor­
escence as a p henomenon due es­
sential l y  to the presence of phos­
phorus somewhere. We now k now 
that this is a mistake, for phos­
phorescen ce occurs in a very great 
n U IlJ ber of instances i n  the entire 
absence of phosph orus. Phosphor­
escence is u n dou btedly a manifesta­
tion of chemical or ph ysical chang-e. 
but the

' 
change of course may not 

always be d ue to the working of 
countless m i croscopic organisllJ s. 
It certainly is in t h e  case of the 
p h osph orHcence of the sea. In 
this case t h e  p hosphorescence is 
best when the sea is disturbed, and 
the maximum of l ight is emitted 
from the crest of a short, rapid 
wave or in the foam produCEid by 
some disturbance. 'r his is due to 
the fact that the p hosphorescent 
bacteria or photo- bacteria are much 
rnore active in T,he presence of an 
excess of oxygen. Indeed, t h e  re­
spiratory exchange or oxidation of 
the bacteria is the cause of sea 
phosphorescence, since if the micro-
organisms be killed or oxygen be 

pander are arranged side by side. 
'l' he storage tank consists of an 
outer and an i nner cylinder with an 
air space between them which is 
filled with a non -con d u('ting ma­
terial. The i n ner tan k is  filled with 
liquid air. Arranged alo n g  the top 
t)f the outer cylindf'r are four COI l ­
nections. The fir�t of  these (see 
perspective view) is a feed pipe. 
which passes through both cylin­
ders and leads to the bottom of the 
inner cylinder, and is used to draw 
off the supply of l iquid air fOI' 
evaporation in the coil expander 
and ultimate use in the en g i u es. 
The next outlet is a pipe which 
leads from a coil within the 
li quid in the inner cyliuder to what 

LATEST ARRANGEMENT OF LIQUID AIR TANKS AND CONNECTIONS. 

excluded the Iig-ht is quenched at 
on ce, while on adding an abundant 
S llVP ly  of combus t i ble food-s t u ff  

s lI c h  a s  sugar, the light i s  in tensi­
fied . The glow of ordinary yellow 
phosphorus is, of coursp, due to di­
rect oxidation w i th o u t  the agen cy 
of m i cro-organ i s m s. The peculiar 
grf'enish glow seen II pon stale had­
d ocks and oth er sea fishes is pro­
duced by this remarkable photo­

bacterium, and is in no w ay con­
nected with the presence of phos­

ph ol'll s. It is possible to cultivate 
the phospho rescent bacteria so a s  
to ob tain a fluid w h ich i s  very 
strongly phosphorescent. Thus by 

placin g- the flesh of fresh haddocks 
or herrin gs i n  a two to three per cellt 

is known as the quick-pressure valve. The third 
outlet is a pipe which leads from the top of the i i q u id 
air to the safety valve. The fou rth connec i  ion I'S an 
ord inary inlet for charging t h e  tau k. 

Liquid air. if exposed to the heat of the atmosphere, 
will ' evaporate rapidly, and therefore the inner 
tank has to be earefnlly insulated. Mr. TripIer claims 
that the insul ation is snch that i t  wou ld take ten hours 
for the pressure within t he tank to reach 100 pounds to 
the square inch. The norrnal pressure is maintai n ed 
hy means of a safety valve. T h e  operation is �Joilow8 : 
'ro start the engine. the faed valve, whose h and-wheel 
is the rearmost of the t wo w h i ch are seen at the side of 
t he carri ag'e, is opened, admitt i n g'  t h e  liquid air to a 
coil of pipe within the expander. Here the iiquid i s  
evaporated b y  t h e  heat of th e atlllosph�re, and after 
leaving the cylinder. the air passes to what is called the 
raoiator, a set of pipes which are arranged i m m e d i ately 
below t.he t wo tanks. From the radiator, in which the 
air is brought up to the temperature of the atmosphere, 
it passes into a pressure equalizing tank. which,  by pro­
viding a, conside" ab le vol ume of air, avoid s the sudden 
variations of pres�ure at the cylind ers wh ich m h zht re­
sult if the radiator comm n nicateo directl y with the mo­
tor. A p i pe leads from the eqll alizin g tank d i rectly to 
the motor. There are two gages on the dashboard, one 
of which records the pressure i n  t,he liquid air tank, 
and the other the pressure in the equal izinl: t ank. A 

before t. h e  contl'acts "'ould be f u l fil l en .  and u n der these 
circumstances he a,i vised {,he corporations to place 
the orders themseh'es, '

a n d  to h and it over to the 
mil i tary authorities upon it� delivery until military 
op<lrations had ceasen. T his cou rs'e was adopted. a�d 
Me8sr�. Wernhpr, . Beit & Company were intrusted 
wit.h t,h e  p l aci n g  of the contrac t s. When the princi­
pal English fi r m s  were approached . they replied that it 
was quite impossi b l e  for the material to be delivered 
for several mon ths, �ince their ontput was alread y 
taxfl,i to the n t most capacity. The American manu­
factn rers were then a pproached, and they agreed to 
f nlfill the contracts ,,-ithin three months, which was 
four months q u i cker than the earliest English pro­
rni�es. Th eir pdce W Il S  a lst) . about one- third ch eap­
er than that of thl' Eng-lish manufacturer�. Under 
these circu lllstan ces it appears that part of the con­
tract will be undertaken by the Eng-Ii�h manu fac­
tn rers, and the re m a i nder, owing to the u rgency of 
t h e  ('ase, has bepn placpd in this coun try. SOIllA  idea 
of the high pre��u re at which the Eng-lish man u­
factories are workin g- may be had from the fact that 
one railway company placed an order for 40 locomo­

tives nearly two year" ago, and th.ey_haye not , be,en 
delivered yet. The Midland Railway Company has 
just placed an order for lSO'locomotives, divided among 
the four learlinl! locomoti ve builders in the country. 
It will be remembered tbat it was this OQlllpany which 

solution of common salt and keeping at a low tem pera­

ture-aboll t s 'even degrees above freezing-it will be 

foun d that after a ftl w days not merely t h e  fishes, but 

also t he �hole of the liquid in which they are im­

mersed, gi ve off a pale green ish light which becomes 

much more brilliant if a little sugar be ad'led. Pure 

cultures mav th ns be obtained exhibiting such a 

strongly pho�phorescent light that by protracted ex­

posure they may be photog'raphed by their own , light. 

It is n ot possible to say whether the culture will ever 

be carried to snch a pitch that the vessel containing it 

lllay be used with advantage as a street lamp or a 

lamp upon' o u r  tables or a Chinese lantern at our gar­

den parties. But the wonderful functions of bacteria 

are many, ,and the possibilities of using their powers 

multifarious. 
• , e ·  • 

A New ElectrIc Fountain. 

A new electric fountai n has been devised. The idea 
is to com hinp tableaux-vivan ts with a display of bril­
liantly i l l u m i n ated pouring water. A fountain of this 
kind has been built at Hei ne Park. Kansas City. In 
the center t here is a plat.form for persons who are tQ 
i m personate various !ltatnes and g-roup�. Outside of 
this c i rcular platform are jets wh ich are iIlnminated 
by electric lights. The space in the center being dry, 
pyrotechn ic. disp lay will be used in conjunction with 
the aquatic fi�ures. 
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THE ItAXING Ol!' PICTURES IN WOOD. 

Salem, Mass. , counts among its residents a Mr. E. 
C. Larabee, whose peculiar art it is to make beautiful 
pictures from bits of wood, so skillfully that even a 
practised eye cannot always discover what material 
has been used. In the simplest method of construct­
ing these pictures two panels of wood, a glass table 
w h i ch can be inclined at any angle, and a Fleetwood 
jig·saw are employed. 

A pen and ink drawing of the picture to be repro­
d nced is g lued on a panel of wood -h of an inch thick. 
'1'0 the panel a wood backing of the same thickness 
is secured. Both pieces of wood are then sawed a.long 
the lines of the dra·wing. The sawed ' portions of the 
top piece are then removed, and the spaces thus formed 
are filled by the corresponding sawed portions of the 

lower paneL The finer the saw used, the less kerf will 
there be. 

The reproduction of a pictlne in colors requires ' the 
most consummate skill.  It is no mean task to arrange 
several hundred minute pieces of colored wood so that 
the tints will  blend to produce the effect of an oil paint­
ing, without the slightest rigidity and without the 
faintest suggestion that wood has been employed. In 
ore: 3r to set';ure a good effect, Mr. Larabee assures us 
that he has spent five hours seeking in his collection of 
rare woods a piece which was inlaid in five minutes: 

The wood is not stained or in any way colored, but 
is employed in its native tints without any prepara­
tory treatmen� Much of the wood comes from parts 
of the world rarely visited by travelers. A certain 
sacred tree which grows in India and which formerly 
was employed only in the making of idols has furn­
i�hed Mr. Larabee with many a precioulS bit. Rare 
woods from Cu ba, Porto Rico, and the Philippines 
(ou ud their way into a portrait of President McKinley 
w hich now hangs in the White House. The " Parisian 
Street Musician " reproduced herewith is composed of 
many woods but little known. In the coat, for exam­
ple, are pieces of Madagascllor black ebony ; the hat 
contains striped ebony from the River Congo ; the 
trousers are inlaid wi tho Alabama perSimmon ; the eyes 
are composed of English white holly ; the cravat and 
cuffs consist of American maple ; part of the vest is of 
gold and satin-colored babbool from India ; the face 
and hands are of cream-colored olive-wood from Pales­
tine : the shirt is made of cream quince from Massa­
chusetts ; the material of t he violin-bridge is Cuban 
pepil ; and parts of the trousers are made of ashen 
gray impee from Mani la. 

In making a picture ten by fourteen inches in size 
from foar· to six- dozea ·.imported S wiss saw-bladelt are 
worn , out, and from six hundred to eight hundred 
pieceS of wood, one-sixteenth of an inch in thickness, 
used. ' Often the sawing of the wood exacts the utmost 
patience on the part of the artist. Cocoatiollo, for ex­
ample, contains a gum which clogs the teeth of the 
saw so quickly that not more than six cuts at a time 
can be made. Some of the most beautiful wQods are so 
rich in oil that they must be baked and partly dried in 
order that the glue may hold. 

• • • • • 
Governmental Supervlllion of Fore.try. 

Dnring the past year considerable work has been 

'eitutific �mtri,al. 
done in private tracts under advice from the Division 
of Forestry of the Department of Agriculture. In 
October, 1898, an offer was made to give advice and 
assistance to private owners in handling their wood­
lands. . This year applications were received from 
owners in thirty-five States, and the total area covered 
with these applications was about 1, 600,000 acres. 
Sixty students have taken up forestry as a profession 
under the instruction of the Division of Forestry, and 
t,hey have been at worK in the forests of the various 
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States d uring last summer, under the supervision of 
traiued foresters. The resul ts are of great value. Al l  
the expenses o f  the students are defrayed by the gov­
ernment while the men are in -the field. The ultimate 
object is to prepare the students for service in the 
Forestry Division of the United States government. 
At the present time the call for experts is compara­
tively slight, but is increasing with great rapidity. 

• • • • • 
THE NEW A1UrORED-CRUIBERB Ol!' raE "CALIl!'ORNIA" 

AND " ItARYLAND " TYPES . 
No feature of our latest [Javal programme shows 

more forcibly the impress of the lessons learned by our 
late war with Spain than ' the new armored crui8ers 
now nearly ready for the bidding contractors. Our  
new battleships are typical ly fine craft and thoroughly 
up to date ; but it is the armored cruiser that marks 
most sharply the pace we have cut out for ourselves. 
The armored cruiser, besides being the eyes aud ears 
of the fleet, w ill  take itS place if need be in the line 
of battle. The " New York " was an advance 
upon her BritiRh prototype ; the " BI'ooklyn " was 
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an improvement ; but the •• California." and her 
class are really second-class battleships with armored­
cruiser speed, any one of which against the combined 
batteries now on the .. New York " and .. Brooklyn " 
could hold its own with a very fair prospect of �iving 
the two other ships a pretty bad drubbing. Such is 
the rapid rate of naval developwent to-day. The six 
ships in question were provided for by the acts of Con­
gress of March 8, 1899, a[Jd June 7, 1900. respectively, 
three ships being appropriated for at each time ; and 
those of the earlier act are required to be sheathed 
and coppered, while the last three allowed for w�re 
not so specified. Should aut,hority be given to sheathe 
and copper the latter vessels, the contractors must 
stand ready to do so. 

The general dimensions of the sheathed and cop-
pered ships are as follows : 

Length on load water-line. . .  • • •  . . . . . . . . • • • • .  • . • 502 feet. 
Beam, extreme, at load water-line.. . . . .  . . . . . .  '10 "  
Trlal displacement, about . . . . . . . . . . . . . . . . . . . . . .  18,800 tons. 
Mean draught at trial displacement, about. . .  . . . 24 feet 6 Inches. 
Greate�t draught, full load . . . . . . . . . . . . . . . . .  ' . . . 26 "  6 .. 

Coal carried on trial.. . . . . . .  . . .  . . .  . .  . . . .  . .  . .  . .  . .  900 tons. 
Total coal bunker capacity . . . . . . . . . . . . . . . . . . . . 2,000 .. 
Feed water carried on trial. . . . . .  . .  . .  . .  . .  . . .  . .  75 " 
Speed not less than . . . . . . . . . . . . . . . . . . . , . . . . . . .  22 knots. 
Maximum Indicated horse pow" .. . . . . . . . . . ' • . .  23,000 

The only dimensional particulars in which the un­
sheathed ships will differ from the others are a m axi­

wum beam six inches less and a lighter trial d isplace­
ment by 400 tons ; in other respects they are alike. 

The ships wili have the usual extensive bulkhead 
system and close wa.ter-tight subdivision ing comwon 
to all modern fighting ships. a nd the double bottom 
will be so arranged that a reserve supply of Cresh 
water may be carried there. The ships wi l l  have both 
docking and bilge keels. The main deck wi l l  be the 
only wooden deck, the others being laid with lino­
leum ; and the use of wood w i l l  be restricted to the last 
degree, all of that within the vessels being fire- proofed. 

The fighting positions and the " vitals " wi l l  all of 
them be sheltered behind walls of Krullpized steel, and 
the arrangement  of armor protection will be as follows � 
First, a water-line belt 7 feet 6 inches wide extending 
from bow to stern. The belt carries its maximu lU 
thickness 4� feet from the top down, whence it tapers 
to the arwor ledge. For a distance of 244 feet allJid­
ships, the armor wil l  have a maximullJ thickness of 6 
inches and a minimum of 5 ;  thence to the bow and to 
the stern the beli will have a uniform thickness, top 
and bottom, of 8� inches. For a distance of 232 -feet 
amidships, above the water-l ine bel t  and up to the 
main deck, the sides will be reinforced by 5-inch armor; 
transverse bulkheads, turning inboard at the ends of 
this side armor, will complete the central caseUiate 
housing the ten 'G- inch guns. These transverse bu lk­
heads wil l  be 4 inches thick.. The protective deck will  
be continuous froUi bow to stern ; on the flat i t  wil l  be 
1� i nch tlJick and on the slopes 4 inches thick.  -Above 
this protective deck. a cellulose belt 3 feet th ick wi l l  be 
worked along the sides from one end of the sh i p  to the 
other. It is required that the water-l ine armor bel t be 
so placed that at least a foot of it will be out of water 
at deepest load draught. 
• The armament will consist of: A main battery of fon r 
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45-caliber, 8-inch, breech-load ing rifles and fourteen 1i0-
caliber, 6-inch, breech-loading rifles ; and a secondary 
battery of eighteen 14-pounders, twelve �pounders, 
four 1-pounder automatic gnns, four 1-pounder single­
shot g uns, two 3-inch field guns; two machine gUns, 
and a half a dozen small cali ber pieces for boat ser­
vice. There will  be two submerged torpedo-tubes, to 
be placed on the broadsides pretty well forward. 
T h e  8-inch guns are to be mount ed in two balanced 
elliptical turrets on the main deck f()l'"ward and aft 
of the superstructure. 'fhese turrets 1I' i l l  be generall y  
6 i nches thick with slanti ng facps , �, i nch thicker. 
The turrets are to be controlled electriCal l y, and are to 
fire through arcs of 270 degrees. The rate of ammu­
nition supply is one complete round of powder and 
projectile to each electric hoist every fitty sooonds. 

The four 6-inch guns mounted on the main deck are 
to be placed i n  sponsons at the four main corners of 
the superstructure, and are to fire through arcs of 145 
d egrees-the forward ones from dead ahead aft, and 
the after ones from dead astern forward_ These guns 
: ue protect ed by 5-inch armor. The ten other 6 inch 

'eitutifie �mtriea •• 
will be of steel five inches thick. The pilot-hollse will 

be of bronze. All magazines are to be carefully insu­
lated, and certain of them are to be chilled by the re­
frigerating plant. All are also to be easily suscepti­

ble of instant flooding. 
Because of the extensive application of electricity, 

the sh ips will carry pretty large generating plants, hav­
ing a total output frolll the seven units of 6, 250 amperes 

at 80 volts-power enough to run all the amm unition 

hoists, work the turrets, drive some of the ventilating 

fans, run the machine shop, and furn ish power for t he 
steam laundry which is to do the major share of the 
officers' and crew's washing. Owing to the high free­
board of tbe ships and to the fact that it is carried 
uniformly frOID bow to stern, very excellent acCOID- , 
modations w ill be provided for the officers and enlisted 

men, of which the complement will consist of : 1 flRg 
officer, 1 commanding officer, 1 chief of staff, 20 ward­

room officers, 12 junior officers, 10 warran t  officers. and 
777 enlisted men, a total of 822 persons. 

The ships will have twin screws, driven each by its 
own triple expll.n sion engine of the fOul'-cylinder type. 

345 
every care has been taken to mInimize the conse­
q

'
uences of accident or inj ury. Three years is the maxi­

mum time ,limit for construction, and the maxi mum 

limit of cost is $4,000,000 in the case of the ships of 1899 

and $4,250,000 in th e case of the ships provided for dur­
ing the p'resent year. 

We have ample reason to be proud of these latest 
prod ucts of our naval designers ; and in either peace or 
war they are bound to command a who lesome respect. 

• • • • • 

THE POLLAK PRIZE FOR LiFE-SAVING DEVICES. 
The competition for the Pol lak prize offered for the 

best l ife-saving devices brought together an extensive 
exhi bit, wh ich was contained in the Navi gation build­
ing of the Paris Exposition. Mr. and M rs. Pollak, of 
Washington, 1>. C. , were amon g  the passengers lost on 
the ill-fated vessel " Bourgogne," and their heirs de­
cided to found a memorial prize of $20,000 to be 
awarded for the life-sa.ving devices wh ich, in the 
opinion of a com mittee of experts, would be the most 
efficien t  in preven ti n g such d isasters or in saving the 
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Some of the Amerioan Inventions. Individual Life-Saving Appliances. 
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guns, five on each broadside, are to be placed amid­
ships on the gun deck-the forward ones firing dead 
ahead , w h ile a l l  the other' guns on each side will , have 
arcs of fire of 1 10 degl'ees, and w i l l  be arranged to 
house within the side l ine. Theso guns w i l l  be separ­
ated by 2�-in(lh spl inter b ulkheads. The'  ammuni­
tion hoists will be rUn by electricity, and are to sup­
ply each 6,inch gun with t hree complete' rounds every 
m i n ute. The 14-pounders w i l l  be iIlOunted on the 
gnn deck and up in the superst ructure, two for ward 
and three aft of the 6-inch battery on each side, and 
fuur on each broadside bet ween the 6-i nch guns up in 
the superstructure. The 3-pounders are to be mounted 
on the superstructure deck and on the bridges, while 
most of the I-pounders are to fill the military tops. 
Each 14-pounder is to be suppl ied six rounds a min ute, 
while the 3-pounders are to have ten. 

The firing stations for the torpedoes will be sheltered 
from the reach of 6-p.0unders and lightel' pieces, and 
are to be located above the torpedo tubes. The con­
ning-tower, located at the fore end of the superstruc­
t,ure, w i l l  be of steel 9 inches thick, and the signal 
tower, located at �l R after end of the superstructure, 

The high-pressure cylinders will  be 36 inches in d ia­
meter, the intermediate- pressure cylinders will be 
59� inches in diameter, and the t wo low-pressure cyl­
inders of each engine will be 69 iuche", i n  diameter. 
They will  have a common stroke of 45 i nches, and 
the engines w i l l  make about 133 revolutions when 
developing the max i m u m  indicated horse PQwer 
of 23,000. Steam w i ll be supplied by 30 boilers of the 
straight-tube water-tube type placed in 8 water-tigh t 
compartments. Th ey will have a combined grate SU I'­
face of at least 1 , 590 square feet and a total heati ng 
tmrface of q uite 68, 000 sq uare feet. The fou r  funnels 
will  rise 100 feet above the grate bars. The normal 
reserve of fresh water will be 150 tons-j ust half of that 
carried on trial, and, exrepting coal, the trial displace­
inent wil l  call for two-thirds of all other stores. 

The ships will  carry amm u nition e nough to put up a 
good long fight ; 500 rou nds being allowed the 8-inch 
guns, 2,800 rounds for the 6-inch guns, 4,500 rounds for 
the 14·pounders, 6,000 rounds for the 3-po�nders, and a 
pretty liberal suppl y for the rest. Provision is to be 
made for closing many , of the water-tight doors auto­
matically, i. e., from a sin�le controllini station, and 

passengers in case of shipwreck. Circulars were 
issued by the United States govern ment statin g  the 
conditions of competition, and the Pari s  Exposit ion 
was selected as the most appro priate place for  the as­
sembl i ng of a collect ion , of th i s  ki nd . The French 
gover n ment and the d ifferen t  fOI'eign com lD issioners 
also issued circulars i n  their respective coun tri es cal l ­
i n g  for i nventions of this na.ture. A s  a result, nlOre 
than four hundred competitors from E u rope anll 
America sent models of l ife·saving d e v ices, or p lalJ s 
and descr iptions, and these were seen i n  t h e  
Navigat ion building, near tho Sei ne. Au interna­
tional committee of naval experts was appointed, i n­
cl uding prom i nent naval offic(�rR or constructors from 
d i fferen t coun tr ies, among whom may be mentioned 
Lieutenant S i ms, late Un ited States naval attach� at 
Paris ; COlDmander C lavaud, director of the French 
life-savi ng society ; Captai n Siegel, German naval at­
tach� at Paris ;  Rear- Ad m iral Naoumoff, chiE'f i nspector 
of the Russian life-saving Hociety ; Signor Pasfllla, naval 
constructor, professor at t h e  i t alian school of naval 
arch itecture ;  M. Couvert, president of th e  Chamber 
of Commerce at a.�vre i Captain Walleuberg, of the 



Swedish navy ; Captain Nepean, director of the Eng-
lish I i fe·saving society, etc. . 

According to the rules, the jury ha� the right , to 
award the wholp. of the prize to one person or divide 
i t  among several competitors ; the awarding of the 
prize was not obligatory, and it cou ld  be with lleid for 
a future competition. As a resu l t  of t he  examination 
fit the different system8, the jury fOll n,1 that the appl i ·  
l\ilCes designed by Mr. Leopold Roper, au eX'perieuced 
En!!"l ish naval architect, came the ut!arest to a satis­
factol'Y sol u t ion of the ptoble lll ; as, however, the final 
solution hao not yet heen reached, aud there was sti l l  
room for considerable improvement, the jury decided 
not to award the w hole of the prize at the preseut 
contest. The sum of $2.000 aud a gold i.lledal was 
awarded Mr. Roper, as h is system was considered by 
far the best in the present series. A descri il t iou of 
these devices w i l l  be useful in  showi llg wllat l i ues 
should be fol loweo bv  inventors who wish to enter t h e  
next competi tion for 

'
the  prize. These devices mclude, 

first, an i mproveel system of l i fe-boats and davits, and 
second,  a l i fe- raft which the comm ittee think is the 
most valuable. 

'rhe  , system of  I i  fe-boats will be readi ly understood 
by referring to t he figures, which repre�ent  the work­
i n g  llIodels show n iu the section.  The  fi rst of these 
s hows the boat �\ I8pended fro III the dav its in  i ts nor­
lI Ia l  position. The davits are of steel c hall ue l  and are 
l ight and strong;  they are p ivoted be low the deck and 
carry in the rear a pivotal su pport w h ich is  ar ta('hed 
at the level of the deck to It  guide-piece w h ich s l i , l es 
back and forth i n  a hollow deck bealu by lIleaus of a 

signed by 'RoPer which is ,  considered to be a step in  
the right direction toward solving the problem, 

Our second eng-raving shows the appearance of this 
raft, which ' is large enough to carry 600 persons. It 
is built of steel, with double bottolll, and d ivided into 
compartments forming- air chambers ; i n  some of these 
su pplies of water, provisions, etc .. are carried. 'fhe 
raft is supported Ilorlually above the deck and serves 
the purpose of the captain's bridge, it thus does not take 
away any extra rooi.ll , and costs but iitt le more than the 
ordinary form of bridge, this being esti ruate<i at $2,000. 
The raft is supported on each side by a heavy allgle­
piece, ser'ving- as a gu ide, in w h ich it way sl ide back 
and forth by sets 'of rollers placed at i u r e l' \'aI8 along 
the bottoms aod sides. These cross-pieces are sup· 
ported at each .end by sol id  uprights, wh ich are firmly 
secu red to the deck: ; , the cross· pieces are held i n  place 
by a simple c la lU p device, which lUay be instantly 
released by llIoving a lever. In calie of  �h ipwreck the 
raft is loaded with passengers, and a IUI1 U  at each side 
releases the clalU p, thus lowering the guide-pieces at 
that end, and the boat rol ls out by its own weight to 
the water's edge. 1'h i s  movement is shown in our 
engrav ing, where t he o bl ique position of r he gu ides 
w i l l  be observed, also a liecond gu ide- piece i n  front, 
which norriJal ly forms part of the upri!!"ht SUPPOI't, b u t  
is now lowered, a n d  serves t o  guide the boat i n to t.he 
water, As wi l l  be sl')en, the  whole arra ugel.llent is o ll e '  
of great s i lllpl icity aIHl uot  l ikely to  get out  of ort ler, ' 
and call be operated by a few lIlen . In ti le compa rt­
ments may be placed provisions for six days. bes ides 
sai ls aurl tackle, e l C. 'f he buoyancy of the raft is 
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mig-At cause sOllie trouble in getting started ; by using 
a small ·  sized raft and i ucreasmg the nuwber, a more 
l:Iatisfactory result wou ld,  uo dou bt, be obtained. 'fhe 
cOlUllIittee do not favor the liystelll of water-tight COUl­
partlllents for vpssels, on account of the cost and dimi· 
'n ution of the capacity of the  vessel ; in a severli col l i­
sion. such as that of the . .  Bourgogne," the systeul 
wou ld  not have avai led m uch. Auother point that 
shou ld not be overlooked is that a vessel sinks end first, 
and acco .... l ingly JlIany of the detachable deck-houses 
and ot hel' si mi lar devices wou l d  fai l to work, As i t  was 
not to be supposed that a first  competition would be 
ell tirely successful ,  it has been decided to hold a second 
in the autu llln of 1901. and a circular to that e1'(ect wi l l  
be issued pl'Obably before the end of th is  year ; it  lIlay 
be held at sOllie poiut  on the Ehglil>h Channel, as this 
W I l l  g-ive a favorable opportunity to try some of the de· 
vices i ll actua l  pract ice, 

Out  of the great I l ll lu ber of devices a few have been 
sele!)ted for i l l ustmtion as sho wing the general charac­
ter of the ex h i bit. 

One of the views shows some of the AlIlerican inven­
tions. To the right are two systems of i mproved dav­
its and l i fe-boats, and i n  the  center is a 1Il0dei of a 
., llIarine brake," consist ing of a large p late which is 
pi v6ted against the side of the vessel and lIlay be swung 
O!1t  a t  wi l l ,  t h llS slo w i ng u p  the vessel by the  res istance· 
sudace i t  o1'(ers. Of the t Wtl  larger modl:'ls below, that 
to tbe left shows a type of inclosed l i fe boat, fOI' a great 
number of persons, bui l t  of  copper, and t h e  second 
model represell ts a met hod of lesse u i ng the  effect of 
col l i sions by su rrou nd ing  the vessel with a series of 

r u bber bu ffers. On  t h e  
wall are se veral rll bbel' 
garments w h ich are inflat­
ed w i th  ai l', etc. A g-reat 
part of  t he ex h i bit  is made 
u p of ind i ,' id ual life·savi l lg 
devices, which are i nfla.ted 
or made of cork, air cy l i n­
ders, etc, One view showli 
a n u mber of these devices. 
'l' l le fig'ure Oil the left bas 
garments wh ich may be 
iutiated , also a rubber ai r 
bel t ,  and next it is a vest 
wade of cork aud chamois 
skin .  The two figu res i l l  
t h e  cen ter carry a k i n d  o f  
100' g l i fe-belt made o f  a 
nu I II ber of sections of i lll­
pervious Illat('rial stuffed 
with a mixture of lamp· 
black and cork, and near 
it  is a belt made up of 
semi-cylindrical air· challl­
bers of waterproofed lea­
ther. 

large screw. This  screw is 
operated by a winch at the 
� i de, worked by one man. 
W hen the winch is  turned, 
the d a v i t s  rise, being 
pusheu up by the rear 
arllls. The boat is then 
ready to be lowered. 'fh is  
is . done by a second wiEch 
i n  a correspondiog- pos i t ion 
on the other side, w hich 
u n winds the steel rope 
which supports the boat, 
and the boat may t h ns be 
lowered to either of the  
decks;and to  the water in  
a very short time , by the 
maO i ll chal'!!"e. The  use 
of  a s ingle sl eel rope is  a 
gr('at improvEmelit over 
the ord inary b lock and 
ta('kle ; when not in  use it 
is for the most part in�ide , 
the davit, and consequent· 
ly w('1 1  protected frolll the 
weathel', a l ld  there is no 
compl icated arrangement 
oCto'pps to becollle tangled 
II p'< .when the boat is re­
leased. As both ends are 
let go at the sallie time, 
t l , ere is no d anger of tip­
pi l lg up the boat alH} 
t h rowing out  the OCCI I­
pants, as often  happens. 
Th� ad vall tages of snch a 
�ystem over the ord inary 
davit with bloek al ld tack le  
are, at once apparent. '),he 

FRONT AND SIDE ELEVATIONS O F  ELEC'TRIC CLOCK. ELECTRIC CLOCK RUN BY EARTH 

T wo English systems of 
wa.ter-tight doors for t h e  
compartwents of vesse],; 
are shown, The door seen 
on the left is  normally held 
open by a catch which is  
released at wi l l  by an  elec­
tro-magl let  or a hyd rau l ic 
,'y l i nder lind the ooor 
sw ings s h u t  and is loclu'd 
automat ica l l y. In t he �ec­
ond sy�te l l l  the eloors s l ide  

hoats thermeh'es were also 
recorllmended by the co IlJ Iu i ttee. They are buiit of 
steel and are lighter !lull s t rong-er than the present 
wooden ones, besioes n ot being- subject to' warp­
i n g  or leak i n g  when exposed to the weather. They 
are made wit h double bottolll and a series of ai r­
t hrht (' o l ll par tlllen ts, and are one·fi f th  lighter than 
oLhel' boat.s of the sawe s ize. On accollnt  of their 
g-reat buoyancy they may be fu l l y  cro wded with pas­
sen gers · w i thout  dang-er of � i n k ing. The " Cam pania," 
of the  C UlJal'd hue, has been titted w i th twenty boats 
0 11 this system. and· it is of interest to compare the 
Igures w i t h  relation to the ordinary boat, On the 
" Campan i a " the weight of  each boat of the ordinary 
type b 3% tons, making- a total of 70 tons. Each boat 
carries 60 passellgers, or in all 1 ,200 persons are taken .  
'l'he forty davits each wei!!"h 2,600 ,!,ounds, o r  a toral 
of 52 tons, and the weight of boats alld davits is 122 
tons. To lower-a l l  the boats, al lowing 10 men for each, 
requ i res 290 mell . By Roper's system, each boat weighs 
2� tons, or 50 tons total ; the boats carry 110 persons 
each, prov id ing for  2,200 passenger�, The 40 d avits 
weigh each 1, 800 pounds, making 36 tons, or for the 
Whole system, 86 tons. Two men are reqll ired to lower 
the boats, making only 40 llIen.  It w i l l  be seen that 
2,200 persons are provided for, allainst 1, 200, and the 
system weighs 86 tons against 122 tons ; the greatest 
advantage is in the smail number of meH necessary, or 
40 against 200 by the old systell'!. For these reasons 
the comllli ttee considel' that this systew of l ife-boats is  
a great advance upon the present system and reCOlR­
mend its adoption ; it is, however" the life·raft de-

amply sufficient to keep it afloat. even if some of the  
cO l lJ partments shou ld become dalllaged. It  may· be 
remarked that the raft Illay be uti l i zed uuder ord inary 
c ircumstances for landing troops, horses, etc. , aud can 
give good services in this way. 'fh i s  system of l i fe­
rafts has been tested practical l y  UpOll H. M. S . • . Poly­
phelllus," wh ich was provided with two of these rafts. 
of practical ly  thEi' sallle  design as shown in the  pre­
sent Illodel ; the trials showed that they fulfilled a i l  that 
wat; claimed for t.hem, as each raft contained 200 men 
with suppl ies, etc. , and the launching was carriell out 
i n  n.bout 45 seconds. 

The cOlllmittee are dpcidedly in  favor of I i fe·saving 
e n  ma!'se. and for th is  reason h l1,'e apprm'eo Mr, 
Roper's life-raft as the only device in the present COIII­
petition which answers to this idea i n  a pract ical lUan­
n er, Most of the i n ventions, outside of ind i vidual  l i fe 
preservers, seem to have been Illade by persons who 
had bnt. l i ttle practical k!'Jowledge of the conditions to 
be llIet with. It shou 1 «1  be observed that al l  appl iances 
w h ich require skil l  i ll putt in g  together at the mOlllent of 
shi [lwreck are almost valueless, as there is g-enera I l y  not 
sufficient time to III an i pu late such dpvices, and the cre w  
o f  a transatlant ic  l i nel', com posed a s  i t  is  o f  untrained 
men, Illany of who lll tUay have been taken on board at 
the moment of �tart i n g, cannot be depended u pon for 
an y great service in  this connect.ion ; devices m llst be 
looked for which tak(' only a f('w lIIell to opera.te for the 
saving of a great n U lllber of passenger�, such as the 
large l i fe·raft. The type desiglled by Roper is, how­
tover, somewhat larl:e, as a heavy raft for 600-persons 

PLATES. i n to p llICe, forming a water-
tigh t jo i ut, and all t he 

o oors of t h e  ve�sel are control led frolll a cell t ral poi l l t. 
E i ther  h y d r'au l i c  pressure 01' electric motors are used 
for the closi llg. 'fhe Illotor on the left pushes the (Jon l' 
i n to place by lIIeans of a long screw, w h ich is turned hy .  
gear i llg  and works in  a nut on the  door. On the r igh t 
is a hyd ra u l ic  system for accompl i sh ing  the sallle move­
lII�lIlt ; above and below are the cyl i nders whose pistons  
act u pon the door, and it  is closed or opened by send i l l �  
the  pressure i n to .the forward o r  rear pi pe. Both sys­
te ms are worked frorll a central point either by a series 
of val ves or electric switches. 

• • •  I .  
ELECT.RIC CLOCK RUN BY EARTH PL ATES, 

Our occasion:.l COli tributor Mr. N. Monroe Hopkins  
has prepared with a great deal of care an article on It 
new electric clock of h is devising, w h ich  is wel l · n i � 1 1  
perpetu al i n  i ts act, ion, besides being accurate allu 
prfl ct ical ly  n oi..:e less, 

The genel'al a ppeal'ance of th is clock is  shown in the 
perspecth'e view, ana much of the tleta i l  is  given in  
the  ont i ine  s ide and front elevations. The design a l ld  
i ts carry i r ig  out, are  so nov .. 1 anrl attractive that  we ha\'e 
given in the cn rre l l t  SUPPLEMENT the author's art.ic l e  
in fu l l .  w i th l l Ia T l\' add i t ional  i l lustrations, the who le  
bein �  sufficiently expl ic it  to enable  a careful workm a n  
t o  m ake it. The clock shown i n  t h e  perspective view 
was mounted on a su i table base and inclosed i n  glass. 

The  back plate, G, w hich supports the entire mech­
anism,  is secured to the caps of the pillars, and has, 
at its center, the kn i fe-edge hpariog of the pendulum: 
To this backp1ate are seeured Cour Illal:netic spools, A ;  
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at equidistant points, and a bras -sptlHfr, tp which till 
the parts of the pendulum are attached, ' blls a kilife 
edge which rests in the groove in 'the support project­
ing from the back plate, G. The knife edge and its 
support are hardened in cooled mercury, thus render­
ing them pl·actically indestructible by wear. To tht' 
arUlS of the spidt'r are attached four curved bars of s6ft 
i ron, wbich in the regular operation of the clock are 
d rawn\into the magneti,; spool and released once every 
filecond. To the fron t of the spider is secored a frame, 
F, frOID which is suspended the pendulUm weight. T he 
weight in this case consists of a rod and two cross­
arms, and two tubes filled with lUercury which rest on 
the lower cross-arms, the u pper ends of the tribes being 
supported by screws paSsing through the iIpper cross­
arms into the tubes. 

No'. on 'he Nanonal A:eadelDY oC 5eleaee • • eenac. 
BY WJLI.iAX B.-IULlI. 

Many pictures were shown of the forms of cephalo­
pods from their ftrst appearance, which was probably 
in the Potsdam, certainly in the Quebec group, below 
the Chazy, which is the base of the Ordovician, dow n 
to the present time. Also pictures of the development 
of individuals from embryobic to senile stages. 

Also the development of maily morphological charac­
ters was shown in a sequence of form ullls�as a mathe­

- watical statement. The development of tht's€! a n i mals, 
both secular and ind i vidual, was shown to 'be a har­
monious chapter of the grand - evolution of l i fe, pre­
cisely parallel to what Cope has shown for vertebrates 
and Beecher for branchiostomidm. Space limits IIIe to 
mention a single cycle, the change of form. Beginning 
with straight shell, Cllrled forms follow. Very late, 
they stra.ighten out again. This connects aminoilites 
with the young of oI't hoceI'8.s. Every bilateral part of 
the shell is atfected by this coiling and uncoiling, 
whereas the wed ian line is not. 

of power for the propulsion of street cars and light 
rail ways, that the obsolete cable system should be 
decided Upon in a large· city l ike Edinburgh (Scotland). 
At a recent meeting of the M unicipal Council of that 
city the question of erecting a iJe w  cable power sta­
tion for a section of the tratn way W8.1:1 di8cussed. O u e  
councilor, who is a fi r m  ad vocate of t h e  cable sys· 
tem, em phatically averred that Ed i n burgh possessed 
the finest tramway system in the world, and by dint of 
persuasi ve eloquence succeeded in carrying the vote 
favoring the erection of the cable station. This w i l l  
involve a u  ontlay o f  $100, 000, a SUID sufficient,  as an­
other councilor remarked ; to convert the whole sect,iou 
for which the station is being erected to the overhead 
trolley 'System. 

• • • • • 
'J:'he (Jurrent SupplelDen'_ 

The frame, 8, has an ' arin which extends upwardly 
and carries two screws, the one on the left 'being 'plat­
inum· poin ted. The arm' of the hard rutiljer hain mer, 
D, is pivoted to the frallle, F, at the �liter of oscillation 
and carries a platin u m  poi nt capable of making'an elec­
trical connection as the hamUler, D, s w i ngs over and 
carries it agai nst the platinu m-pointed screw. The 
magnetizing coils are connected in series and the term­
inal wires are con n ected one with the arm of the ham­
mer, the other with the platinum�pointed screw. 

Forms acquired late in life appear earlier and earlier 
in the embryo, till finally they disappear, owing to 
the superior power of the embryo. This is called 
tacbygenesis. , 

The current SUPPLEMENT is No. 1800, the first num. 
ber having beeu issued January 1, 1876, and as the 
paging bas been' consecutive throughout this long 
period, the last one bears the number 20846. The 
front-page engraving is an excellent portrait of Giu­
seppe Verdi. . .  High Water Prote(ltion Methods of the 

- Lower MiSSissi ppi River " is  by Wil l iam Joseph Hardee. 

A bove the penduhim, and behind the dial, is sup­
ported a trai n of gears w hich woves "the hands and ' is 
moved by the large pin wheel;whi�h takes its motion 
from a pawl vibrated by the pendulum. A sEieond pawl 
prevents the pin wheel frOID woving wben the actuat­
ing pawl is drawn down fbr a new movewent. 

The embryo of straight form is coiled, recalling the 
ad ult form of its ancestors. 

In old age there is a gradual decrease of acqu ired 
characteristics. 

When a new form is developed late in life, it  goes 
through the same series of changes at! the embryo. 

. .  A Graphic Description of the Efficiency of Naval 
Guns " is a most important technical article. " Salt 
Water Aquarium at the Paris Exposition " illustrates 
the most modern type of aquarium. " An ' Electric 
Earth C lock ' and Its Construction " is by N. Monroe 
Hopkins, and is accoUlpanied by working drawings. 

Content ... The clock receives its current from an earth battery 
consisting of ten pairs of z i n c  :;.od copper plates, ea(lh 
twelve by eighteen inches, bu ried in earth at a suffi­
cient depth to be kept constantly inoist, and connected 
wit.h the clock by rubber·covered wires. With a bat­
tery of this kind . the clock will  run until the _plates are 
destroyed. If desired, it  may be operated with four to 
six cells of gravity batt ery. 

It is not till ruany phases of evolution have occ ul"red 
that old agt' shows any distincti ve chal"acteristics. 
Thus in the Silurian it is difficult to find any animal 
which shows any effect of old age. 

(lllu8trated artloles .... e m .... ked with an liaiterlak.) 

After certain forms have iluvelbped there is a reVer­
sion to simpler forms. Just as old age becomes a second 
childhood, so forms of earl1er geologic age reappear to­
day. The life cycle of the middle group correspopds 
to the secular cycle of the entire group. 
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T h e  various parts of this clock must be perfectly 
- ba1anced, and the regulation by changing the length 
of the pend ulum must be done with cOllsiderable care. 
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RECENTLY PATENTED IlfVENTIOils. a Illngle gasometer-hood Is employed. According to the Railway AppllanceOl. ends of a pipe. A collar Is fitted on the pipe end, I@ re­
present Invention the gas, before passin� into the gas- Y E G E T A T I O N  _ BURNER FOR RAILROAD. movably secured, but is held agaiust longitudinal move· AgricuUu ral IlDple.men's. , __ hood h'ob I I I t. Th II b . ome",,- w I contro s a gas·supp y va va, passes TRACKS.-CORNELlUS BURKJII and JOHN TOOLE, Mon- men e co ar a ute on ,the end of tbe fitting. A 

CULTIVATOR.-FEBGUSON G. BmGHT, Commerce, througb a special pressnre�regnlator loaded in conformIty roe, La. Tbe Invention provides ' a new and improved coupling Is slipped over the pipe and BCreW� on the 
Mo. The cultivator bas two shovel-beams sustained at with the friction of the gasometer·hood and in snch a vegetation.bumer for rIiilroad.traCks, which burner Is threads of the fitting. A packing In the coupling is their front ends. A rod extends rigidly between the :rear milnner that tbe jltas 'can pass into the gasometer-bood especially designed for use on a pueb or Ilat car. On a adapted to be compressed against tbe collar. Portions of tbe shovel - beams. On the front portions Of , with t tlbl i ._-- . r1n' . ' tb guIato ou pereep e mpu ...... occur g 1B e re r truck, levers are fulcr\llBed. extending rearwardly beyond W ASHBOILER. � HmAII H. TUTTLE, 1210 Ville the shovel-beams a toot lever Is mounted, each baving a and gas-inain. tbe truck. These levers are provided with nuts between Street. PhUadelphia, Penn. Wben heat is applied to tbe retnm bend p"rmitting the rod to pass beyond eacb side ROLLER-BEARING.-JoHN S. GoDFREY, Harring- their ends, which nuts engage screw-rods on the truck. boiler. the water begins to _boi l ;  and a circulation Ie es­of the longitudinal line of the foot-lever. Chains or ton, Wash. A casing bas th� 6nds of Its inner wall The onter ends of tbe levers carry a tube from which tablished downward along the sides and ends of tbe other flexible connections pass between the foot-lever curved inwardly. Guide.roIlelll extended through the burner. pipes depend. A transverse sheet of fiame Is boiler. The water Is forced up through lines of tnbes and the �hovel·bpams and rUil over the axle of the ma- casing are supported by a cage. The ends of tbe goide- produced. wblch can be raised or lowered so that high or from the bottom witb a direct force , and discharged by chine. The, cbains ... rve to limit the downward move- rollers are rounded. Antifriction-roUers are supported low weeds or grass can be readily destroyed. such direct force below the clothing to be washed. 'l'be ment of the beams, and consequently the depth at which 
the shovels enter the �ound. The foot-leve- when by the gnide-rollelll and bave rounded-endil. The round- cloth ing Is tbereby opened up and subjected to the ac-". .." ed ends cause very little friction. Miscellaneou s  Inventio ns. tion of the circnlating water. preseed down, will throw the beam up and diSengage the 
sbovels from the ground. · TYPE-W'RITER.:"MANUEL S. CARIIONA, MexiCO, SAD·mON.-lVER WICKLAND, Sonth Snperlor, Wis. STAGE·ILLUSION APPARATUS. _ MORGAN A. ,Mexico. The type-writer is an Improvement on Mr. The sad-iron Is

. 
heated by gn� or vapor su�plied fl'o� SHERWOOD, National Theater. Washington, D. C. The HORSE-HOE AND CULTIVATOR. - EDwAllD J. Carmona's previous inventions in machines in which a 011 In a tank camed by the sad.lron. A box IS fitted m inven tlUn provides an apparatus for producing a scenic BRYAN, 1504 Twentieth Street, Sonth H1gtilands., BIt:- f>inall number of keys Is employed which eitber singly tbe front portion of tbe sad.iron body a?d fo�s an oil- , representation of the burnlng of a pelllon at the stake, miugham, Ala. Tbe Inventor provides an improved or In combination govern the action of a type-locating- cnp, the box being In commnnication WIth tbe OII.s�pply. with wonderfully realistic and startling effect, and also mechanism by tbe nse of whicb he is able to bar off or mechanism and of a printing device. The present in- A retort communicates with tbe box and a burner IS slt- means for producing fire and liame e1fects in con-scrape to narrow ridges the beds forming tbe row ; to vention' provides means for locating tbe type, which nated rearwardly of the box. nection with representatiou In general. chop or boe tbe desired space out of the row of plants ,; means lire positive in action' and are not liable to de.- :QRIDLE BLIND.-FBANK MACK, Manhattan, . New to dirt the plant after hoeing, means being provided to teriorate by wear. The arraIlI!emenL of part� Is so slm- York city. M�. :Mack has devised blinkers or blinders prevent the covering of tbe plant ; and to plow, pulver- p11D.ed that the movement of tbe carriage will  be rela- wbicb can be made completely to blind a borse and ize. cultivate, or rake tbe fnil width of the row. ' tumls ed f i b I k . I II tivcly slight, An improved mechanism is b or thereby to stop blm. Each I n er compnses a p vota y-

PROCESS OF AN A PPARATUS FOR PROTECT- effecting' tbe Impression. monnted shade movable on its pivot to cover or nncover 
ING TREES OR VEGETATION AGAINST COLD.- SAW-FILING ¥ACffiNE.-GRANVILLB BARTLETT, the eyes of the borse, and a wheel with two cams to 
JAMES F. TuOKBR, United Sta:es Department of Labor, 847 Tritmbnll Avenue. Detroit, Micb. The machine is I actnate the sbade. 
Wltsbington, D. C. The inventor has observed tbat of that [orm in whiCh a pair of c1amp-balll hold the saw- FOLDING FLASH-LIGHT BRACKE'l'. - OTTO C. tender vegetation on tbe soutb sbore of a body of water blade with its teeth uppermost and a slidlnJ/: carriage or BOTZ" Sedalia, Mo. The bracket bas a supporting-bar [or usnal ly e;roapes the blighting effect of frost. In Florida gnide frame for the file.bolder ill arranged to be moved attachment to it socket in the camera. An extension-rod tbe deep-water riven> and lakes are fed by sprlnga wbich lonl[ltudinally along tbe clamp-balll and has guide-seats is fIIlcrnmed on tbe supporthlg-bar. Pivotally connected contri bute to the heat treasured np from the long snmmer to receive the file-balder In its reCIprocatIng movement with tbe exten.ion-rod is an extension.upright consisting montbs, SO tbat during a cold spell, the air Is brougbt in across the saw. The present invention consists in tbe of telescopic sections for carrying the liasb-light mate­contact with a body of water at n relatively high temper- peculiar construction of the sllw-clamp ; tbe pecnliar rial. A spring bolds the sections as adjusted. ature. A cloud of fog or vapor is thus prodnced, com-

Construction of the file-holder guide or carriage ;  and in MAIL.BOX. -WILLlAII J. WEAVER, Leetonia, Oblo. pletely enveloping the locality to the south and east the pec11liar'means for adjusting the angular position of This invention relates to msil boxes particularly adapted and protecting tbe vegetation. The present Invention 
comprises means for making an artIlicial fog in the tbe file iu regulating the inclination of the teeth to be for use on railroad mall-routes. Tbe box Is of simple 
orcbard or over the ground to be protected. The esseu- cut. construction and may be opened by a man riding on a 
tlals are beat and moisture applied In @ucb a way as to PHOTOGRAPHIC SHUTTER. - JOHN V. COATS, bOllle or eittinl( in a carrla!!e. A signal is provided for 
make sensible the latent heat as an adjunct to the heat Saratoga Springs., N. Y. This spring actuated shutter I the box, which signal indicates whether the hox contains 
actoal1y supplied. can be regulated for time and instantaneous exposures. , mall for collecrion . 

The winding mechanism is SO controlled that tbe spring I BRUSH. - MAURICE RoSENTHAL, Manhattan, New 
Electrical Appara'u III. will be equal In action at all times and at no time fully I York city. Paint, varnish and calcimlBing brushes re-

BARBER'S ELECTRICAL APPLIANCE.-MABTIN exbausted. Tbe camera-sbutter Is turned by the sprinjlt. qnire bridling to enable tbe bristles to be properly cou­
'SOHUPNER. Nyack. N. Y. Mr. Schnpner has deVIsed an Ch�ck-arms are (larried by a trip-lever for engawnjlt and trolleq. This is generally done by tying a string around 
Improved electrical apparatus 8lTIlnged to permit a bar- stopping tbe sbutter at the proper point in its revolution ! the bristles jW!t belolV the ferrule. Bru.hes are best 
ber or other operator to apply a current of electricity of and for releasina; tbe shntter. I when tbe bristles are lone:, tbus glvinlt elasticity, or, as 
desired Intensity to the human body, malniy. however, MACHINE FOR :MAKING SHOVEL.H ANDLES.- painters call it, " me," to tbe brush. The inventor at· 
to treat the scalp for strengthening, drying, or assisting AUGUSTUS R. FElI.TEL, Philipsburg, Penn. Tbis in- !ains tbese end� by fastening a Il�xible cenre�iece to 
the growth of the hair. vention Is a machine for cuttine: the D-holes In the i tbe brush withm the mass of bnstIes and tylBg tbe 

blanks of shovel and fork bandIes. A handle-blank is I bristles SIIugly around the center-piece. , 
Eo&,lneerlng ImprovelDents. clamped in a vertically tlltable .hol�er pivoted in a borl- BEDSTEAD FASTENING . . - FRED �. F: PETEDS, 

STEA M-'l'RAP.-GEOBGB H. GROTE, St. Louis, Mo. zontally-slldable carrier, by whlcb It Is fed to R rotatable I Monroe, La. Tbe purpose of the invention 18 to pro­
The object of the invention is to provide a steam-trap cUtter. bead. Tbe holder is tilted in vertical position ; vide a bedstead-fastening wblch will securely bind the 
with a simple means for regulatinjlt the tenslon-sprillg, while the cutter Is forming tbe D·bole and Is thrown I parts of a bed togetber I!nd prevent them from becom­
whereby it is made nnneOOllsary to sbut off or take tbe back to a horizontal position as tbe carriage recedes. Ing detacbed by breakage or movement. The fastening 
trap apart to adjust the spring, thns saving time and ex- The blank Is tben reversed in tbe bolder and tbe opera- I comprises two sections, the tilllt of which has a 

pense. A diaphragm divid<'8 tbe trap-casing into upper tion Is repeated. The inventor assures n� tbat a macbine ' llat outstanding part and the second of whicb has two 
and lower chambers. Tbe Inliow of water acts upon tbe has - been constructed and Is now in - sncCe8sfni opera- Ilat outstanding parts lying In parallel planes and re­
dlaphrae:m in order to operate a valve, so -that the proper tion. celviug tbe oittstandln� part of the fust section between 
level may be attained. The action Is entirely auto- DRAG-SAW.-JAllBS H. PEUXINS, Seattle, W8I!h. them. A pin Is carried by the 1lrst �tlon and Is �Is-
matlc. A very compact and serviceable machine is provided by posed transvprsely to tbe correspon�mg out"!Rnding 

Mechanical Devices. 
GAS-PRESSURE REGULATOR.-TBBODORE HAHN, 

Klltzschenliroda� Saxony, Germany. The nee of !!III­
en !tines with an Intermittent I!8Hnpply is accoln]l8Died 
by tbe disadvantage that In the gas-maine variations in 
pressure are perceptible , _ Ordlnary gas·!!nvemors 1m· 
perfecUy overcome the diiliculty, for the reason that ouly 

the present invention. -All the parts are camed snugly part. The second sec
.
tion has a recess 1B one of Its out­

on the bed or framing In position to be easily reacbed standing parts to receIve the pin. 
for operation. On a framing a bracket is mounted to FITTING.-JOHN R. MOODY, Perry, Iowa. The litting 
move. carryine: a wrist-pin to wbicb a connecting-rod Is is deslgiled for repairing broken pipes, and for connect­
attacbed as well III a ilftW-beaot. A tower is mBnnted on Ine: pipes with one another, with elbows. reducers. tees, 
the frame. In the tower a movable sllne: Is carried, valves, without tbe neceBSity of thl'eading tbe pipe or the 
"'blch snstalns the free end of the saw·beattl. Tbe sling device witb wbich the pipe Is connected. The pipe-tit­
lu u)ved by Winding devices at the top of the tower. I trnK'lIai � tIiNI.dii aDd Ii adapted to reCeive the 

METALLIC PACKING.-WILLIAll H, PRENDERGAST, 
Savannab, Ga. '1'1Ie packing is designed to be llSed on 
piston-rods and in alr· pumps and Is composed of pack­
ing ring sections over which lies an eqnalizing plate 
havinll pocket-like seats at its ends. A spring ftts over 
the equalizing-plats and is eng8l!ed at its ends. 

MOTOR-VEillCLE.-AvON M. COBURN, Daunt. Cillo 
The Inventor mounte his engine horizontally and causes 
it to drive a power-shaft journaled In the middle of tbe 
vehicle below the seat. The power is transmitted by a 
friction-pu"tley to an intermediate shaft and tben by 
sprocket and chain to tbe rear axle. By �his arrange,. 
ment power is transmitted withont jerk or jar to the 
driving-wheel. 

De.lgos. 
BARREL. - GoRDON D. CANFIELD, Washington, 

N. C. Tbe barrel has a central row of diamond. sbaped 
openings which alternate in the direction of Ien�th of 
the barrel with tapered openings lying nearer the ends of 
the barrel and giving the latter a novel appearance. 

NOTE.-Copi�s of any of tbese parents can be fnr­
nisbed by Munn 81; Co. for ten cents each. Please state 
tbe name of tbe patentee, title of the Invention, and date 
of this paper. 

NEW BOOKS, ETC. 

MOTOR VEHICLES AND MOTORS : THEIR 
DESIGN, CONSTRUCTION AND W O RK­
ING BY STEAM, OIL AND ELECTRI' 
CITY. By W. Wo l'ley Beau mont. 
Lundon : Archi bald Constable & 
Compan y. Phi ladelphia : J. B. 
Lippincott, Company. 1900. 4to. 
pp. 686, Price $10. 

Mr. Beanmont has tbe unique distinction of furnishing 
to the automobile world the most Important contribution 
ever made to the subject. We cannot speak in too bigh 
terms of the style In wbich the work Is gntten np ; it is 
splendidl y printed, witb rubricated pai-agraph lndexes on 
tbe margin . Tbe illustrations, which nnmber 450, are 
well executed and are on a l iberal scale, there 'heiDI! 
many folding plates. On the wbole the book may be re­
garded as Ii model piece of tecbnical bookmaking. Tbe 
subject is treaood in a remarkably tborongb manner, and 
no pbase of it seems to bave been neglected. Abont tbe 
only criticism whicb can be madp is that American prac. 
tlce Is not as well represented as it .should be. It Is all 
Inatspebiable book for every COIistructing engineer. 



Marine Iron Work.. ChlCagO. Cataloiue free. 
ll'or mlrung engines. J. S. Mundy. Newark. N. J. 

.. U. S." lcletal Polish. Ind.anapoll.. Samples free. 
Yankee NOtlOns. Waterbury Button Co .. Waterb·y. Ct. 

Handle & Spoke Mchy. Ober Mfg. Co .• 10 Bell St.. 
Chagrm �·a1I., O. 

Book " Die. and Dlemaklng." $1, po.tpaid. J. L. LU08B. 
Brulgeport. Ct. Send for mdex sheet. 

SpeClal and AutomatlC Machines built to drawings on 
contract. The Garvm Machme Co •• 141 Varlck St.. N. Y. 

1.'he celebr .. ted .. Hornsby-Akroyd " Patent Safety 011 
Engme .s bullt by the De L .. Vergne Retrtgeratmg Ma· 
chme ComDany. Foot of East 188th Street. New York. 

The best book for electriClans .. nd bej{lnners In elec­
tnClty is H Experimental SCIence." by Geo. M. Hopkins. 
B,1 mall, U. Munn & Co . •  pubhsher., 361 Broadw .. y, N. Y. 

t:r Send for new and complete catalogue of Sclentillc 
and other Books for sale by Mnnn & Co . •  36I Broadway, 
New York. Free on .. ppllcatlon. 

HINTS TO CORRESPONDENTS. 
Names and A ddress muot accompan'y all letter& 

or no attentIon will be paid thereto. ThIS is for our 
inJormation and not for publicatiun. 

Refere nces to former articles or answers shonld 
give date of paper and page or number of question. 

Inquiries not answered in reasonable time should be repeated ; cOrre8l.'ondents wlIl bear 10 mind that 
some answers reqD1re not a little research, and. 
though we endeavor to reply to all e.ther by letter 
or In this department. each mnst take his tum. 

BU!ne�:r w�\'!�n�:\��{C�as;'�����tgo:d�=� 
honses mannfacturing Or carrying the same. 

Special Written Information on matters of 
personal rather than general interest cannot be 
expected withont remnneration. 

Scientific America n S UPlllements referred 
to may be had at th� 01llce. Pr.ce 10 cents each. 

Books referred to promptly snpplied on receipt of 
price. 

nlneral s sent for examination should be distinctly 
marked or labeled. 

(7993) J. G. B. writes : Will you plt'ase 
teU me throngh the columns of your paper if the mouth 
of the Mi.sissippi River is higher than its head waters ? 
lias the suhject ever been discnssed hy the North Ameri_ 
can Geographical Society 1 A. The mouth of the Missis­
sippi River is several miles further from the center of the 
earth than its source is. This 18 due to the form of the 
earth, which has been affected by the centrifugal force of 
Its rotation upon Its axis. In this sense the mouth of 
any river which 110ws toward �he south i8 hIgher than its 
source. It IS not true in any proper sense of the term 
that the water of such a river 110ws up hill. It shonld 
not be thought, however, thllt this affects a water level. 
This Is all'ected ID the same way as the 110wmg river. 
The snrface of the ocean is a " ater level from the equa­
tor to the poles. We -do not know -that any society has 
dlscnssed this question. 

INDEX OF INVENTIONS 
For which Letters Patent of the 

United States were Issued 
for the Week Ending 

NOVEMBER. 20 , 1900, 
A N D  E A C H  B E A R I N G  T H A T  D A T E. 

lSee note at end of lI.t .. bout copies of these patents.l 

Acetone compound of nltro.meta-toluyllc alde-
hyde. J. Koetschet . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  662.076 

Adveru8111g cover for baskets. etc., A. C. Slm� 
klns . . .  . . . . .  : . . . . . . .  . . . . . . . . . . . . . . . . . .  . .  662.204 

Air, apparatus for removing moisture from, E. 
S. Belden . . . . . .  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  661.9« 

Air brake. O m lCk & Magann. . . .  . . . . . . . . . . .  . . .  662.1;;2 
AIr brakes In emergenCles. means for applying 

automatic, J. Ii'. Hutchi88011 . . • • . . • •  o • • •  o • • •  o ' 0 '  662,360 
Air engine. compre.sed . �1. Flood . . . . . . . . . . . . . . . . . 662.189 
AIr vent, A. Roesch . . . . . . . . . . . . . . . . . . . . . .  . . . . • . . . . .  662,093 
Amalgamating appar .. tus. T. R. Jordan . . . . . . . . . . . . 661.996 
Animal tr .. p. J. B. Lmdsey . . . . . . . . . . . . . . . . . . .  . .  
Armature core space bluck. MIX & Faure . . . . . . . . .  . 
Aural b .. ttery. C. W. Lev .. l ley . . . . . . , . .. .  . . 
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Automob.le .tartlDg mechanl.m. J. G. MacPher-

• on. . . . . . . .  . . .  . .  . . . . . . . . . . . . . . .  . . . . . . . . . . . . . . . .  662.007 
Baler. h .. y. J. Ros . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  662.008 
B .. rber pole. C. R. Hanson. . . . . . . . . . . . . . . . . . .  . . 661 9j� 
B .. th cabinet frame. O. C. Daugherty . . .  . . . .  
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Beam supporter, L. Berry . .  . . . . . . • . . • . . . . . . . . . . . .  Bearing. antlfriction. T .  8. Dooley .. . . . .  . 662,37a. 
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Bicycle. F. J. G.bbs . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  661,973 
Bicycle fr .. me. J. S. D.keman . . . . . . . . . . . . . . . . . . . . . . .  662. 
Bicycle .addle. B. �'. Wheeler . . . . . . . . . . . . . . . . . . . . .  . 
BI.CUlt making machme . G. S. Baker . . . . . . . . . . . . .  . 
Boat, serpentine, J. Gresham. . . . . . . . . . . .  . . . . .  . 
BOi

�:ng:3t
e
�: L�f!�:.

t
�� . .  �?� . . m�����=Yi��� 662,127 

Boller Incrustations. compound for preventing, 
J. Sm.t . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 662.205 

Book, mamfold ... Ies, F. M. Turck.. . . . . . . . . . . . . .  6I;2.()f.� 
Boot cleaner. G. L. Lamb. . . .  . .  . . . . . . . . . . . . . .  662.237 
Boot or shoe welt, W. A. Knipe . . . . . . . . . . . . . . . . . . . .  61;2. 
Bottle. C. F. K.hn. . . . . . .  . . . . . . . . . . . . . . . . . . . . . . . . .  662 
Bottle. S. F. O' Leary . . . . .  . . . . . . . . . . . . . . . . 662 
Bottle case or cover. C. Degemeyer. Jr . . . . . . . . . 662 
Hottle IIlhng machine. Nichols & Fowler . . . .  . 
Bottle IIl1mg m"chme bottle snpport. NlChols & 

�·ow ler. . . . . . . . . .  . . .  . . . . .  . .  . 662.086 �:�m:: �g�:��ml:�l:: ��fI
Ok

::;�s 
.
: :  : : : : : : : : : : :  �:� lIox fasteuer. M. C. Ryan. . . . . . . . . . . . . . . .  &"2 • •  �1l Box naIlmg device, I. E. DavlS. . . . .  . . . . . . . .  661,957 Dox or vessel for powdered or granuJar materlal, Ill. E. Clement. . . . . . . . . . 6I12.as.Q ��r�: ����nl. 'Wo���':o����.

m�uc. �: �e •• �� ... . . .  �:W;\ 
Bnck or block for metaJlur"ncal furnaces and 

preparmg same. linin",. E. F. McDowel l  . . . . . . .  662 288 
Brooder. c)ncken. Brown & Sturtevant . . . . . . . . . .  662.347 BUCkle. lock. C. A. Goozey. . . . . . . . . . . . . . . . .  . . . . . 661,974 

���f������I����� appar
.
atu�. for. �'. ��.

It
.� : : :  : : : =:M� 

Cal •• on. W. B. McFadden (rel.sue) . . . . . . .. . . . . . . . .  11.87a 
C .. lollmeter. R. C. Carpenter. . . . .  . . . . . . . .  662. 143 
Cameras. revers.ble back for. A. D. D .. v.s. . . . . . .  661.956 
C .. ne and um brella. combined. E. Hugendubel . .  661.� 
Cap v Izor. M. Matte. . . . . . . . . . . . . . . . . . . . . . . . . . . . .  662.282 
C .. r conphn",. O. Cauvln . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  662.351 
Car couplln",. J. H. Hopkin . . . . . . . . . . . . . . . . . . . . .  662.35!I 
Car loading apparatu •• A. Strelly. . . . . . . . . .  . 66:1.007 
Car motors and brakes, control1er for electriC, A. 

Gl'Ossman.. . . . .  . . . . . . . . . . . • .  . . .  . . . • •  • • • • • . • • . . . .  662 :'li,s 
8: ����.b:J:."�rf.;,�,�I:.ali;.�w��r�I��: : : . : : : : : . : : . : Z!,l�A 
Cars I mechan ism for ralRing or lowering foot­

board. on open, R. E. Lintner • • • • • • • • • • • • • • • • • •  662.006 

Carbons for electrical purposes. manufactnrlng, 
E. Pohl . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  . . 

Carbureter. H. Burton . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  . 
Carbureter, G. L. Reen.tlerna . . . . . . . . . . . . . . . . . . . . . 
Oarbnreter, V. J. A. Rey . . . . . . .  . . . . . . . . . . . . . . . . . . . .  ()2.1 
g==: r��

t
.:i�.��'w.'Kratze,: : : : : : : : : : : : : : : : : :  =:lfl Cartridge. com bluatlOn gun. H. A. Tellerson.. . . . .  662.137 

Caster. furniture. A. B. Clark. . . . . . .  . . . .  . .  . . . . . . . . 662.118 
Centrtfug .. 1 machine. contlnuou •• W. A. Wood . . .  662.21' 
Chain. 

I 
.. dy·. guard. S. Lederer. . . . . . . . . . . . . .  . .  . . . .  662.171 

Chlormethyl ."lIcyl .. te of thymol .  A. Eichen. 
grun . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  662.116 

Churn. S. A. Mitchel . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  662.129 
C.gar perforatOr. D. C. Carr . . . . . . . . . . . . . . . . . . . . . . . . .  661.91>1 
Cigar ponch, J. J. Dittl'en . . . . . . . . . . . . . . . . . . . . . . . . . . .  662.2211 
Cigarette m .. chlne. H. Robinson .. . . . . . . . . . . . . . . . . . .  662.lIZ7 
Clrcnit bre .. klng appar .. tu .. .. utom .. uc. 1$. T. 

Wood... . . . .  . . .  . . . . . . . . . . .  . . . . . . . . . . . . . . . . . . . . . . . .  662.1U1I 
Circuit clo.mg device. E. W. Hazazer . . . . . . . . • • . . . .  662.234 
Chpper. A. Qu .. rrie . . . . . . . . . . . . . . .  . .  . . . . . . . . . . . . . . .  662.802 
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Clothes line reel. H. Cook .. . . . . . . . . . . . . . . . . . . . . . . . . .  662.222 
Clntch for wire drawing machinery. J. W. Haw· 

km . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  662.270 
ColI'ee mill. S. A. Mitchell . . . . . . . . . . . . . . . . . . . . . . . . .  662.128 
gg�"ti'. ��'::��ft��rn"6::.�·. �'. � ����I: : : : : : : : : : : : : :  =:� 
CombmatlOn lock. Morse & BemiS .. . . . . . . . . . . . . . . . .  662.286 
Compa •• es. R. L. Nye . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  662.281 
Concentr .. tmg app .. ratus. T. R. Jordan . . . . . . . . . . . .  1i6l.1l97 Concentrating m inerai •• etc.. apparatn. for. T. 

R. Jord .. n . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  661.994 
Cuntroller, E. W. Stull . . . . . . . . . . . . . .  , . . . . . . . . . . . . . . . .  662.036 
Copper weldable. rendering. C. L. Leiby . . . . . . . . . . .  662.26J. 
Copy holder. J. W. Harsha . . . . . . . . . . . . . . . . . . . . . . . . . .  662.193 
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Corn crusher .. nd fodder shredder. combined. V. 
�'nhr.. . . . . . . . . . . .  . . . .  . . . . . . . . . . . . . . . . . . . . . . . .  . .  661.900 

COlD .helllng machine feed .. ttachment. D. 
W .. ndscheer. . . . . . . .  . . . .  . . . . . . . . . . . . . . . . . . . . . . . . . .  662,106 

Corset. K. M. C. Meredith . . . . . . . . . . . . . . . . . . . . . . . . . . 662.283 
Cotton cleaner and boll hnller, R. R. Boyd . . • . . . .  661.94.9 
Cotton press. W. A. Patter.on . . . . . . . . . . . . . . . . . . . . .  662.299 
Cover for .h.ppmg or .torage ves.el., ventilat· 

ing. F. C. OItrogge . . . . . . . .. . . . . . . . . . . . . . . . . . . .  ' "  662.296 
Cow tall holder. J. E. Weldon . . . . . . . . . . . . . . . . . . . . .  662.044 
Crank hanller. W. H. Fauber . . . . . . . . . . . . . . . . . . . . . . . 662.2tll 
Crate. egg. Palmer & J.ake . . . . . . . . . . . . . . . . . . . . . . . . . .  662.018 
Cream .epar .. tor. Tltu. & Battey . . .  . .. . . . . . . . . .  . .  662,325 
Crnshmg m .. chme. T. R. Jordan . . . . . . . . . . . .  661.993, &1.1198 Cull' holder. J. G. Kirchhofer . . . . . . . . . . . . . . . . . . . . . . . .  662 
Cull' holder. E. C. Shedd . . . . . . . . . . . . . . . . . . . . . . . . .  . 
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cU���Jl��d."N'¥.'l�B:��O:.'�� . .  ������. ������: 662.053 
Cotter body and making .ame. E. Childs. . . . . • . . .  662.302 
Cutting m .. chlne. D. Carlaw . . . . . . . . . . . . . . . . . . . . . . . . .  662.186 
Cycle .addle attachment. Brook . .. nd  Holt . . . . . . . . 662.346 
D .. mplng p .. d. etc •• We"ver &; Baddeley . . . . . . . . . . •  662.328 
DAntal h .. ndp.ece. H. �'. Jone .. . . . . . . . . . . . . . . . . . . . .  662.070 
De.k and .eat. combined .chool. G. P. Benton . . .  662.182 Display device. J. A. Pettey . . . . . . . . . . . . . . . . . . . . . . .  662,09Il 
Door lock. open. H. J. Perkin .. . . . . . . . . . . . . . . . . . . . . .  662,300 
Dr .. rt equahzer. H. Ku",ler . . . . . . . . . . . . . . . . . . . . . . . . .  662.198 
Draft evener. J. Br .. nmng . . . . . . . . . . . . . . . . . . . . . . . . . . .  662.164 
Dredger, S. A. We.t. . . . . . . . . . . . . . . .  . . . .  . . . . . . . . . . .  329 
Dredging apparatus. M. M. J. O. O'Conor . . . . . . . .  . . 
Dredging apparatu •• H. R. Wheeler.. . . . . . .  " . . . . 
Dre.s.ng cbalr. C. A. Robertson . . . . . . . . . . . . . . . . . . .  . 
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Kothe. . . . . . . . . . . . . . . . . . . . .  . . . . . . . . . . . . .  . . . . . . . . .  f062.122 
Dye .. nd making same. gallocyanln .nlllte. C. De 

la Harpe et al . . . . . .  . . . .  . . . . . . . . . . . . . . . . . . . . . . 
Dye and making .ame. Ind.go . J. Koet.chet • • . . . . .  
Dyetng, E. Haussmann . . . .  . . . . •  0 • • • • • • • • • •  0 • • • • • •  
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281 
for. J. W. He.zer . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  661.986 

Electrtc macblne. dyn .. mo. F. W. Throop . . . . . . . . .  662.0'2 
Electric motor control, F. W. G .. rrett . . . . . . . . . . . . .  661.971 
Electrlo motor control. E. W. Stull . . . . . . . . . . . . . .  662.();19 
ElectriC motor controller, F. W. Garrett. . . . . . . . . . .  661.972 
Electrolytic .. pparatus. E. Motz .  . . . . . . . . . . . . .  . .  66;1.286 
1llievator door. E. R ubbert. . . . . . .  . .  . . . . . . . . . . . . . . . .  662.095 
Elevator ... fety appliance. Gracey & Gfel ler. . . . .  662.264 
Engine daSh pot. steam. M. R. Moore. . .  . . . . . . . . .  662.011 
En",lne oper .. ted by lIuld under pressure. G. 

Geuder . .  . . .  . .  . .  . • . . . . . .  . .  . . • . . .  . .  . .  . .  . .  . . . . .  . . .  . . .  662,189 
Engine .topplng device. M. J. Carroll el a1 . . . . . . . .  662.144 
En

'i!�::iu�?i�
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�. i�l!:,�:. ����. ��� . �����I:��: 662.317 

Engines. .parKlng iJlnlter for exploalve. A. J. 
Signor. . . . . . . . . . . . .  . .  . .  . . . .  . .  . . .  . . . . . . . .  • .  . . . 662.aI5 

����c;::mfe "b�� �
a
;�'f:v�:ri!�: .�:.�: .r��?������ lllli:� Exolo.lon englne. T. L. & '1'. J. Sturtevant.. . . . .  662.040 

Explo.lve engine, multiple-cylinder. A. J. S.g· 
nor.. . . . .  . .  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  662.155 
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F .. brlc strength te.tlng device. W. M. Vermllye . .  662.327 
�'aucet. water. J. P. �·arley. . . . .  . . . . . . . . . . . . . . . .  661.9611 
Fertilizer feeding and dl.lntegratlng apparatu •• 

J. 1<'. Bus.el. . . . . . . . . . . . . . . . . . • . . . . . . . . . . . .  . . . . .  662.300 
�'lIIer tip, � .. L. NIChol . . . . .. . . . . . . . . . . . . . . . . . . . . . . . . .  662.1Jl6 
F.lterln", app .. ratus. I. O. Cro •• cup . . . . . . . . . . . . . . . . . 662,262 
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Fire alarm device. automat.c. E. F. Sltt . . . . . . . . .  . .  
Flle escape. O .  Nel.on . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  . 
Fire escape. C. Stol l . . . . . . . . . . . . . . . . . . . .  . . . . . . . . . . . . .  f082. 
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carrying mto or w.thdr .. Wlng from oven . ..  r· · 
tlcles to be, E. W. Bail et .. 1. . . . . . . . . . . . . . . . .  . 

Fireproof con.tructlon. C. A. Balph .. . . . . . . . . . . . .  . . 
FI.hing bait. artitlclal . E. A. Warren . . . . . . . . . . . .  . .  
Floating body. E. G .  Bailey . . . . . . . . . . . . . . . . . . . . . . . . . 
Floor. E. Goeh.t . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  . . 
�'Iue stopper. J. L. CI .. rk . . . . . . . . . . . . . . . . . . . . . . . . . . . .  . 
�'Iu ld pre •• ure motor. double actmg. W. Ohllton. 
Friction br .. ke. J. H. K. McCollum . . . . . . . . . . . . . .  . .  
Furn .. ce, Koehler & Calmbach . . . . . . . . . .. . . . . . . . . . .  662 
Furn"ce all heatin", protector. A bb. & Glynn . . .  662 
�'nrnaces. pneumatic device .. ppllcable to rivet 

heatlDg. B. A. Brown . . . . . . .  . . . .  . .  . . . . . . . . . . .  6111.950 
FurroW' opener, marker, and coverer, combined, A. Glitz. . . . . . .  . . . . . . . . . .  • . .  . . .  . . . . . . . . . . .  fl62.192 
a::::: ��.g:���g �e�ic��
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Gas burner, Incandescent, A. P. Storrs . . o • • • •  o • • • 662.821 
G ... burner. incandescent. C. W. Taylor . . • .  662,328, 662.324 
Gas burners. automatic shut·oll'and al .. rm for. J. 

G. McA l pme. Jr . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 662.082 
G .. s engme. A ltbam & Beatt.e . . . . . . . . . . . . . . . . . . . . . . 662.181 
Ii". lIenerating machine, J. F. KI.tler .. . . . . . . . . . . . .  662.276 G"s hght •. m .. ntie and mantle support for incan· 

de.cent. M. & A. 1.'. Herskovltz . . . . . . . . . . .  .- . . . .  662.i181 
Ga. producer •• steam .upE'rbe .. ter for. E. J.  Dnll'. 662.082 
GHS, 8torln� acetylene. E. N. Dickerson . . . . . . . . . . . .  662,258 
Ga.es. means for conserving liquid. J. �'. Brady . .  662.217 
Gear blank. Boyd & West .. . . . . . . . . . . . . . . . . . . . . . . . . 662.34' 
Glass artlCle •• apparatus for manufacturing hoi. 

low. P. T. Sievert . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 66:1.203 
a�t!e�'i.':Jr�en�i.�.

e
��

e
l.win: : : : : : : : : : : : : : : . : : : : : : : : : :  =.268 Governor. pressure. A. Roesch . • • . • • • • . . • • • • • • . . . . •  662 

Gr .. m binder. W. C. Martin . . . . . . . . . . . . . . . . . . . . . . . . .  . 
a�r���g;�C�'!;'[·c:n8.��·.f.nMBiiph.:ii.·.·.·:.y . .  6iri.231i. 
Gun •• lIr1ng mechaiiJ.m for automatic qulck.llr. 
Ha��ftn��:g::l:e��:f.��s· : : : : : : : : : : : : · : : : : : : : :  =.� 
Ban",er. See Beam hangE'r. Crank han",er. 
Harnes. p .. d former. J. A. Kramer . . . . . . . . . . . . . . .  . .  Harvester. com. A. N .  Rus.ell . . . . . . . . . . . . . . . . .  . .  
D:tc'h'"�':::���:,!'ra.'re���eM� ·J�';:�!'i!'n�: : : . : . :  Hatter's t .. n k  .tramer, Dwyer & Whittaker . . . .  . 
Hay press, A. Bennett . . . . . . . . . . . . . . . . . . . . . . . . . .  . 
Hay pre ••• A. Sherrer. . .  . .  . . . .  . . .  . .  . . . . . . . . . . .  662. 
Heater and stock tank. combined, Schoenwetter 

& Schultz . . . . .. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  662.098 
Heater.. automatic temper .. ture regulator for 

water. A. Roesch . . . . .  . .  . . . . .  . . . . . . .  . . . .  . .  662.092 
He"tmg .. nd ventll .. tlng sy.tem . I. D. Smead . . . . .  662.100 
Hln",e .afety guard, J . H Pmeo . . . . . . . . . . . . . . . . . . .  662.201 nose .. nd weeder. combined. G. A. Morrell. . . . . .  662.284 Holst. cannery. J. C. We.t . . . . . . . . . . . . . . . . . . . . . . . . .  662.157 
nolstmg apparatus. H. C. Behr . . . . . . . . . . . . . . . . . . . .  662.163 
Hor.e controlhng device. C. E. Willis . . . . . . . . • . . . . .  662.a.�1 

Ug:: �:t:k��l&.����.I: : : : : : . : : : : : : : : : : : : : : . : : : : : : : .  :m:� 
Hydrosnilite and m .. klng 88me. double. M. Baz. 

len . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  662.336, 662.i139 
Incande.cent mantle, A. Koch .. . . . . . . . . . . . .  ' ' ' '  . . .  &"2.170 
In.ect guard. R. Forre.t . . . . . . . . . . . . . . . . . . . . . . . . . . . .  662.261 
Ironln", t .. ble. B. D. Dllt . . . . . . . . . . . . . . . . . . . . . . . . . . .  661.960 
Jar clo.ure. J. C. Mill . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  662.241 
Knlttmg m .. chmes. pres.er for sprInll needle. F. 

Hammond . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 662.288 
Knlttl",!' or like machines. driving mean. for, F. 

Wllcomb. . . . .  . . . . . . . . . .  . . . . . . . . .  . ;  . . . . . . . . . . . . . .  662.159 
Ladder. I. M. Dlllm .. n . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 662.000 
Ladder • • tore. E. W. Balfour . . . . . . . . . . . . . . . . . . . . . . . .  662.108 
Lamp. M. & V. B. Cah ill . . . . . . . . . . . . . . . . . . . . . . . . . . . .  662.1r.o 
Lamp. elect ric arc. J. J. Wood . . . . . . . . . . . . . . . . ... . .  662.1U8 
Lamp ventilator ClIP • •  treet. A. lII. 8I1aw . . . . . . . . . . . 863.313 

La
Wu�.���� . . ??��.��?� . ��� . �I����: .�: • .  �: 8[12,3811 

t:�:."��::.
t
��I.a�t:::.����: �: ������:: : : :  :rt� 

Lever locklnl' mech&lll.m. T. Coldwell . . . . . . . . . . . .  662.3M 
Lmotype m .. ohlne. F. J. WIoh . . . . . . . . . . . . . . . . . . . . . . 662.106 
Llqnld .eparator. centrlfug .. l. F. J. Arend . . . . . . . . 60"1.943 
r.ocomotlve boller, J . 1.'. Connelly . . . . . . . . . . . . . . . . . . 662.250 
Locomot.ve tnrn table, L. H. Shoemaker . . . . . . . . .  662.001 
Loom, E. S. & W 1. Stimpson . . . . . . . . . . . . . . . . . . . . . . 662.iI2O 
Loom beam attachment. C. R. Saatweber . . . . . . . . . .  &"2.029 
M"gneto-electllc machine. S.mm. & Bosch . . . . . . .  662.316 
Match machines, compo,ltlon .. pplylng mechan· 

I.m for. W. N. P .. lmer . . . . . . . . . . . . . . . . . . . . . . . . . . . 662.29'7 
Measuring can, oil or gasolene. F. B. Hinkel· 

beln. . . . . .  . . . . .  . . . . .  . . . . . . . . . . . . . . . . . .  . . . . . . . . . . . 662,273 
Mea.urlng textile. and recordlnlr .eales. etc .. ap· 

paratus for. E. Sanermllch . . . . . . . . .. . . . . . . . . . . .  . 
M.echanical movement, P. Duchscher . . . . . . . . . . . .  . 
Med.cm .. 1 boot or .hoe. H. F. Crawford . . . . . . . . . . .  . Melting furnace. A. Piat. . . .  . .  . . . . . . . . . . . . . . . . . . .  . 
Memorandnm blank. or the 

I
lke. holder for. H. 

Hake. . . . . . . . .  . . . . . . . . . . . . . . . ..... . . . . . . . . . .  . . . . . .  661.9'17 
Mol.tenlng stamp •• envelop •• etc . •  uten.1l for. C. 

L. Jenne. . . . .  . .  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  662,196 
Mold. C. �'. Haglln . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 662.266 
Mortar mlxlnlf mach me. D. W. McGrath . . . . . . . . . .  662,173 
Motor. See Flnld pre •• nre motor. 
Mowing or grain cutung machine J. McGough . .  
Muslc le .. f tnrner .u

R
Port, S. W .  Hornbeck . . . . . .  . 

r1::M':��f.t��.�ru .. �����.�: : : : : : : : : : : : : : : : : : : :  
i1�[�o���U�\r:I'h'i>���,:t�·. ��.���?���: : : : :  :�:��'. 
Nut lock. W. N. Keen . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  662 
Nut lock. R. M. Reade . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 662. 
Oar and rowlock connection, A. H. Eldredlre . • . . • .  662 
8�-"c,,�PJ.�: �t::�����: : : : : : : : : : : : : : : : : : : : : : : : : : : : : : :  =. 
Oven. b .. ke. W. Cl .. us . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 662. 
P .. ck.llII ball'. J. K instler . . . . . . . . . . . . . . . . . . . . . . . . . . . . 662. 

�:�:�n�';'''l:�i.r.;r�A?ll:�
b
���!'80ii : : : : : : : : : : : : : : : : : : :  =: 

Paper drying apparatu •• <!. A. Copenhafer . . . . . . . .  662.187 
Paper makmg m .. chmes. wire web gOlde for. T. 

Harvey. Jr . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  661,982 
Pen, fountam. H. Gras . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  662.357 
Pencil point protector and .harpener. comblna· 

tlOn. W. L. Cran.tone. . . . . . . . . . . . . . . . . . . . . . . . . . .  661.955 Petroleum and compressed aU' burner. Charon & 
Manaut. . . . . . . . . . . . . . . . . . . . . . . . . . . .  . . . . . . . . . . . . .  662.055 
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����:g�ic��J:�: �a:rair�c ��W�fion:.: : . : : : : : :  
Photogr .. phlc plate rack. Crls.y & Dulles. . . . . .  . .  
�1��n���:�J'.0{i: ii:'����: : : : : : : : : ' : : : : : :  : : : : : ; : : : : : : 
Planter and fertilizer dl.tributer. combined. S. 

D. Roop . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  662.135 
Planter, cbeck row com. J. C. Stanley . . . . . . . . . . . . .  662.1n 
Plow. Noble & Keeton . . . . . . . . . . . . . . . .  , . . . . . . . . . . . . . .  662.131 
Plow .. ttachment. E. H. Kuhl . . . . . . . . . . . . . . . . . . . . . .  662,002 
���:fg���le��:�b�'.�e��'ili���seiTeli: : : : : : : : :  : 
Pole toP. P. G. Reynolds . . . . . . . . . . . . . . . . . . . . . . . . .  . .  
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Printer's rule, C. C. Marder .. . . . . . . . . . . . . . . . . . . . . . .  . . 
�rInting pre.s gage. G. C. Wolven. . . . . . . . . . . . . . . .  . . 

��W:.':.g}'Wl�:���·. �.:������: : : : . : : : : : : : : : : : . : : : :  
��I:,e�o��

n
�t':r:�e�A�'g!'e,�liard: : . : : : : : : : : : : : : ·  

�:::'S;;i�' �!I��':.':,ri: wiiliiiii '&' Duiican: : : : : : : :  
Railway sw.tch. H. O'Shea. . . . . . . . .  . .  . . . . . . . . . . .  . 
R:fJi:'e����

r
p�?!�:: .. !��:, ��'N::���E�iI�ir���: : 

R�d'� .. g�n!. &n� .. ¥:.��fio���.����·. �:.�: .�.�?����: : :  
:�'f[e�

e
f::�ft�g:-m.:i�j.��W�r;,: : : : : : : : : : : : : : : :  =.242 

Rolhng mechanl.m. L. D. D .. vls . . . . . . . . . . . . . . . • . . . .  662.146 

:�/!�n.f. ��IlJ.�'::J.��I�. ��:�.�� � .�.���:�:: : : : : :  =:= 
Sa

���f,j I�
v
:�rr.

n
.f: A�\fA��n��� . . ��

or
��.� . .  ��: 662.063 

Sash holder and fastener. W. A. Hulme . . . . . . . . . . .  661.001 
Sa.hes • •  ecurlng fiexible matertal to window. O. 

M. Edward . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  661.963 
Saw ",u.de. band. A. Cunmngham . . . . . . . . . . . . . . . . . .  662.2M 
Seal .. beam. C. G. Strubler . . . . .. . . . . . . . . . . . . . . . . . . .  662.1!67 
Scale. computing. J. H. Schneider . . . . . . . . . . . . . . . . .  662.007 
Scales. de .. d rail .tand for track. J. A. Rishel . . . . .  662.245 

��:��·���WO���.··. �: �· .������: : : : : : : : : : : : : . : : :  =:iTl 
Scr

Welr.:�?����.�· . .  �:.�
.
: . .  ���I . . ��.':':�� . .  

f
�:: . .  � • • �: 662.209 

�:�"leg�t:g:·���\!rn::�it��: ii: 'iiardiiZky: : : : �:268 
Sewing machine darning attachment, W. Ragen. 
Sewing m .. chine needle. S. S. Roszell . . . . . . . . . . . .  . 
Shade roller. spring. E. F. Hart.horn . . . . . . . . . . . .  . 
'!haftlng. geared fiexlble. E. B. CoUlns . . . . . . . . . . . .  661. 
Shear •• H. A. Decker . . . . . . . . . . . . . . . . . . . . . . . . . . . .  661. 
�����f:.o:.���llrc.1!·f.l!f�����: : : : : : : : : : : : : : · :  =: 
Shl

��
,
��fc't1.��. ���:�I���.� ����. ���I.���. ��'. �: 662.830 

Shoe trlmmlug machme. O. A. Davis . . . . . . . . . . . . .  662,355 
Sifter. C. S. Broadman . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  662.111 
Sifter. ash. S. C. Hart. . . . . . . . . . .  . .  . . . . . . . . . . . . . . . . .  662.269 
Sk.rt protector. S. B. Sowden . . . . . .  . . . .  . . . . . .  . . . . .  662.246 
Sl uice gate. Pre.cott & Furber . . . . . . . . . . . . . . . . . . . . . .  662.022 
Smoke consuming furnace, J. Slater . . . . . . . . . . . . . .  662.102 

�::'oO:��I���: ��'W' ... �J'r:y.���·��: : : : : : : : : : : : : : : : : : . :  lllli' 
So .. P. G. A. Schmidt. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 
Soap pre... E. J. Forrester. . . . . . . . . . . . . . . . . .  .. . . . . . 

ark arre.ter. E. Cory . . .  . . . . . . . . . . . . . . . . . . . . . . . . .  . 
eed changing mechanl.m. F.scher & Otto • . . • . •  
eed

l::,
e
���r:::'h;�'t��p�jo�'n�i�����: : : : : : : :  =:� 

e, 1. Hlnk.. . . .  . .  . . . .  . .  . .  . . .  . .  . . . . . . . . . . . . . . . . . . . 661.987 
Stapling machine. Arl",g. & Barrett . . . . . . . . . . . . . . . .  662.18" 
Stay bolt. G. R. Joughlns . . . . . . . . . . . . . . . . . . . . . . . . . . .  662. 
Steam bOl ler. 1.. J. Harris . . . . . . . . . . . . . . . . . . . . . . . . . . . 662. 
Steam boller, A. Mercer . . . . . . . . . . . . . . . . . . . . . . . . . . . .  662. 
Steam a-enerator, DaVies & Ross .. . . . . . . . . . . . . . . . . .  . 
Steam Ilener .. tor, C. L. Palmer . . . . . . . . . . . . . . . . . . . . .  . 
Stitch m .. chlne. ornamental. I. R. Burdick . . . . . . .  
Stove. J .  E. Hatch . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
Stove, cookln",. A .  S .  Tompkins . . . . . . . . . . . . . . . . . .  . .  
Stovepipe. W. Haylor . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 
Stovepipe collar holder. W. E. Syke .. . . . . . . . . . . . . .  . 

DECEMBER I ,  1900-
Vehicle. motor. H. G. Underwood . . . . . . . . . . . . . . . . . .  662.188 
Vehicles. power device for road. R. B. Robert-

.on . . . .. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 662 
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Voltage control ler, multiple, G. S. Dunn . . . . . . . . . . 
Vnlcanlzer. P. Funck . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 
Wagon. lumber or log. J.  H. Harrl . . . . . . . . . . . . . . . . 
Washboiler • •  team. J. C. Greiner . . . . . . . . . . . . . . . . . . . 
Washer. A. I ... amm • . .  e . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 
Wa.hlng machme. piece. C. C. Kenyon . . . . . . . . . . .  . Water cooler d •• pen.mg devlCe, F. A. Emerick . .  
Water pressure regulator, O .  Mueller . . . . . . . . . . . .  . .  
W .. tering apparatu •• • tock. J. H. Han.on . . . . . . . .  . 
;::f���I�.�a:��:a:���:ii�.I�n�i.. ��CNutt: 
Wheelb .. rrOw, V. A. G .. tes . . . . . . . . . . . . . . . . . . . . . . . . .  . 
;�::;.g.;�i.o�?g::'iet: . : : : : : : : : : : : : : : : : : : : : : : : : : : : :  
Windmill. J. Calder . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 
Windmill drtvmg gear. L. W. Noyes . . . . . . . . . . . . . .  . 
Wire. coated. J. H. Vinton . . . . . . . . . . . . . . . . . . . . . . . .  . 
Wire dr .. wlng machine draw In. J. W .  H .. wkln • . .  
Wire dr .. wm", m .. chlne •• adjustable die holder 

for. J. W. Hawkms . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  . . 
Wire rope .ocket., making metalhc. W. S. B.dle. 
Wire .tretcher. B. H. Pas.more . . . . . . . . . . . . . . . . . . . . 
W.re tightener. W. A. Short. . . . . . . . . . . . . . . . . . . . .  . . .  .101 
Wood Impregn .. ting .. pparatu J , Stern & Kemp. 

ner.. . . . . . . . . . . . . . . . . . . . . . . . .  . . . . . . . .  . . . . . . . . . . . . .  662.101 
Wood Impregnatmg compound and making .ame. 

J. Rutgers . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  662,810 

DESIGNS. 
B.cycle or hke tubular frame., fork for. Fauber & 

P .. ce . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  38.1!116 
BIC{.'i!I�e�: . .  I.I�� . ��?�I.� . .  ������ •. ���� . .  ���:. �: .�: 33,1iII7 
Bracket for curt .. ln poles and window shade •• A. 

Anderson . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  33,588 
Bread or slmll .. r art.cle. loaf of. Frelhofer & Han· 

son . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  38.610 
Bread or sliOllar article. loaf of. Hanson & Frel· 

hofer. . . . . . . . . . . . .  . . . . .  . . .  . . . . . . . . . . . . . . . . . . . . . .  38.609 
Brick, IIr". W. M. Brlnkerholl' . . . . . . . . . . . . . . . . • • • • . . •  38.1lO1 
Bru.he •• etc. .  b .. ck for, W. F. Mar.hall . . . . . . . . . . . .  38.576 
Buckle. J. L. Poalk . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  38.5I"l 
Calend .. r. M. C. Hall . . . . . . .  . . . .  . . . . . . . . . . . . . . . . . . . 
Car coupling knuckle. S. J. Meeker . . . . . . . . . . . . . . . . . . 
Comb. b .  W. Grell . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  . .  
Comb .. nd pencil holder. F. J .  French . . . . . . . . . . . . . .  . 
Concentratmg mlner .. I.. tu be for. T. R. Jordan. 

33,578. 38.5711 
Corset .Ide sectlOn. E. T. Muir . . . . . . . . . . . . . . . . . . . . . .  . 
Cycle crank han",er. motor, G. M. Holley . . . . . . . . . .  . 
Cycle frame. motor. G. M. Holley . . . . . . . . . . . . . . . . .  . . 
Dispensing vessel, B. F. Merssmann . . . . . • • . . . . . • . . .  Door h .. ntler pulley frame. P. A. Myer .. . . . . . . . . . .  . 
��:���!���r:.f���M�.�l'i'.��I.� : : : : . : : : : : : : : : : : : : :  38 
Game board. �'. D. Fuller . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  s: 
Gla ••• sheet. W. Buttler . . . . . . . . . . . . . . . .. . . . . . . . . . . . . .  a.� 
Gr .. ve headpiece. E. Blck . . . . . . . . . . . . . . . . . . . . . . . . . . . .  3.'1,002 
Pan cover, bake. Hanson & Frelhofer . . . . . . . . . . . . . .  3&,583 
Rmg. G. A. Benckel . . . . . . . . . . . . . . .  , . . . . . . . . . . . . . . . .  a:U07 
Rug, etc.. L. M. Arm.trOng . . . . . . . . . . . . . . . . . . . . . . . . . .  38.606 
Sewmg macblne frame. H. J. Hancock . . . . . . . . . . . . .  38.585 
���:y':.c�o':f;.I�·J:�I:�:�· : : : : : . : : . : : : : : : : : : : :il3:�: :::� 
Telepbone case. slot. W. A. Fos, . . . . . . . . . . . . . . . . . . .  38.593 
����

p
�:J\�n�:;t�c[· fl: �.bN.:�;iii· : : · : · : : : : : : : :  B!l:= 

Towel holder. L. McCutchon .. . . . . . . . . . . . . . . . . . . . . . . .  33,1ifl4, 
Vapor burner. I. N. Marquis .. . . . . . . . . . . . . . . . . . . . . . . .  38.587 
Wallon body. P. J. Reid . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  38.000 
Weather vane, D. Hal"'ht . . . . . . . . . . . . . . . . . . . . . . . . . . . .  38.686 
Wheel • •  procket. W. E. Norton. . . . . . . . . . . . . . . . . . . . . . 38.696 

TRADE MARKS. 
AgrlCultur .. 1 machinery. Deering Harvester Com· 
AP$�i:"cei-tain.nameii we.;ritig:Ii: BiaCk·&;Coiri: 36,488 
Betr�W'':iioiiai ·Br,;w,;.y Coiiipaiij: : : : . : : :  : : : : : : . : .  : :  gg:tt.� 
Bottle washing mach me .... A. E. Rich . . • . . . . . . . . . . • .  35.487 
Canned freoh water fi.h. J:Suckeye �' •• h Company . . 35.473 
C .. nned meats. F. Wolferman . . . . . . . . . . . . . . . . . . . . . . . .  35.474 
Cement. Portland. Hammer Society . . . . . . . . . . . . . . .  35.'61 
Chucks. lathe .. nd drill. We.tcott Chuck Com· 

pany . . . . . . . . . . . . . • . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  35.488 
Co .. ts. sacl<. Sweet. Orr & Company . . . . . . . . . . . . . . . . .  35.«11 
ColI'ee .ubstltute. W. Brenow . . . . . . . . . . . . . . . . . . . . . . . .  35.M 
ColI'ee sub.t.tute •• D. H. Smith . . . . . . . . . . . . . . . . . . . .  35.488 
Corsets and bu.t forms. Bortree Cor.et Company 35.4& 
DaIry products. certain named, New York Con .. 

densed Milk Company . . . . . . . . . . . . . . . . . . . . . . . . . . . .  35.'7l 
Da

'W'o,,��:
0
60':::�::,''l��.�

s .��� .����� .�����: .�: .�: 35.4Bt 

Jl������!�:"ri�f��: �����<:',{,��ffY(joiiipiWj: : : :  �:f� 
a��;,i���"c';;r't!i�:.'!:1°��C��'!'tl':n�ackinii 'Coiri: 35,488 

pany.. . . . . .  . ... . . . . . . . . . . . . . . . .  . . . . . . . . . . .  . .  . . . . .  36,'76 
Grocerie •• certain named. J. F. Humpbrey & Com· 

p .. ny. . .  . .  . . .  ,. . . .  . . .  . . . . .  . . . .  . . .  . .  . . . .  . .  . .  35,47'1 to 35,479 Jelly. butter. cider. and boiled cider made from 
Le�t���·i..!n� .

L
3.

w
D:·il:lIjeniiraiii: : : · : : . : : : : : : : : : : :  :t:l 

Medicinal preparatlOns. certam named. J. W. 
H .. hn... . . .  . . . . . . . . . . . . . . . . . .  . . . . . . .  . . . .  .. . . . . .  35.482 

Mmeral water . ..  nd drinks m .. de from same. F. F. 
W hltt.er . .  . . . . . .  . . . . .  . .  . . . . . . . . . . . . . . . . . . . . .  35.461 

Paint compos.tlOn. A. L. Rice . . . . . . . . . . . . . . . . . . . . . . .  35.� 
p .. lnts and enamels. Gerstendorfer Brothers . . . . .  35,459 
Paper. carbon. Typewnter Cushion Key Com-

pany.. . .  . . . .  . . . . . . . . . . . . . . . . .  . .  . . . . . . . . . . . . . . . . . .  35.«11 
Petroleum. relined. R. C. Comer . . . . . . . . . . . . . . . . . . . .  31>.400 
Pianos, O. W I •• ner. . . . .  . .  . .  . .  . .  .. . .  . .  . .  . .  . .  . .  . . . .  . . .  35.480 
Pipe., pIpe couplmgs. and pipe IIttlng •• Central 

Foundry Company . . . .  . . .  . .  . . . . . . . . . . . . . . . .  35.483. 35.m 
Poultry. dres.ed. PrIebe & Simater .. . . . . . . . . . . . . . . 35.475 
Prepar .. tlon. for the comple>:lOn. G. T. Brandon .. 36.463 
Shirt •• bed robes. and panjama •• D. J one. & Son. 35.450 
Stoves. ranlIes, furnaces, and parts thereof, Pltts-
Too���'c�.��0���:.�g30�.?t�r�:: : : : : : :35;455 'io �;�� 
Underwe .. r. certain named article of. H. L. Ford· 

Ing .. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  35.453 
Wme. jelly. and preservesm .. de from wild gr .. pes. 

A. A. Low . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  35,'70 

LA BELS: Str .. lner. milk. E. S. L .. gerqUlst . . . . . . . . . . . . . . . . . . .  . 
��ce:;t��rft�� :' Jor�g:�� : : : : : : : : : :  . : : : : : : : : : : : . .. A. B. C .... for beer, American Brew.ng CO

'¥Mn; 7.911 Sulky rake, W. Lincoln. . . . . . . . . . .  . . . . . . . . . . . . . . . . . .  . .  American Gentleman Rye Whisky." for whl.ky. Swlmmln", devlCe. K. F. Hoglund . . . . . . . . . . . . . . . . . .  662. A. Herzberg. . . . . .  . . . . . . . . . . . . . . . . . . . . . . . . . . . .  . . .  . 7,9U Syrmge. vagmal, •. A. Bell . . . . . . . . . . . . . . . . . . . . . . . . .  662, .. Armoz ..... for cigars American Llthographio 1.'able toP •• etc.. changeable support for. Sargent Company . . . . . . . . . . . : . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  7.9O'l & Dover . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 662.136 . .  Blue Label," for whl.ky. A. Forbe . . . . . . . . . . . . . . . . .  7,U13 
Tap and die, F. Ehmke. . . . . . . . . . . . . . • . . . . • . . . . . .  . .  662.064, .. Cry.tal Rock " for beer. Cleveland & Sandu.ky T .. p, col laps .ble .crew threading. S. B. Leidy . • . • • 1162.361 1 Brewing Company. . . . . . . . . . . . . . . . . . . . . . . . . .  • . . . . . .  7.912 
Tar kettle. fireproof. E. <-'ubb.dge . . . . . . . . . . . . . . . . .  662.253 .. Dotty D.mple." for canned tomatoe •• United Telegram •• means for rapidly transmitting. Pol· State. Prmting Com any.. . . . . . . . . .  . . . . . . . . . .  . . . .  .897 

lak & Vlra", . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  . .  Horse RadIsh Jack." ?or hor.e radl.h. A. ClIlI' • . • •  t899 
Telegrams. rapidly tran.m.ttlng. Poll .. k & Virag. .. La IntroductlOn." for clg .. rs. Schmidt & Com-
�gWf�:�t'::���'Ei. �;..:a·e������� : : : : : : : : : : : : : : : :  661: . . Lg��)fnot 'Bratiii ;; fO': ·"'iineii"ioiriaioe;': 'uniieii 7.906 
Thill coupling. J. G. P .. r.on . . . . . . . . . . . . . . . . . . . . . . .  662. States Prlntln", COmp .. ny. . . . . . . . . .  . . . . . . . . . . . . 7.896 
Thill coupling. A. H. Worrest. . . .  . . . . . . . . . . . . .  662. .. Montan .. Sport." for cigars, Schmidt & Company 7.905 ThT.��thfn�����.e ���� 

r
��.���

t
�?� .���.���I��: 662.001 . . �'t.�\�'i'��':!;����'. Cu

��� .���:���. ���.���':: 7.900 
Throat .nleld. W. W. McCormick. . . . . . . .  . .  . . . .  662.150 .. Nanme." for CIgar •• Schmidt & Comp .. ny . . . . . . . . .  7.9IU 
'lItre, W. A. Wri�bt . . . . . . . . . . . . . . . • .  . . . . . . . . . .  662.3.'i2 " '  Oil of VanIlla," for an extract, D. Lamont . . . . . . . .  '1,898 
Tire and shoe. pneumatic. A. Vreel .. nd . . . . . . . . . . .  662.208 . . Pllok"I." for a medicine. A. H. Olm.tead . . . . . . . . 7.901 Tire for vehicle •• ela.tlC. H. 1.'olm .. n .  . .  . .  662.177 .. Railway Supplle . ..  nd Pulp Wood." for railway Tlr-Xl::�,;���.�������� p

�.��.�.�
tlc. E. L. & �. �. 662.100 " s:�KWl��':�'i: .. �d.�f�

a
��

.
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Tlref nOD�slipping rubber, K. A. Enlind. . . .  . . . . .  661.965 6 i  SlIver Creek Creamery," for butter, J. J .  Powers 
�l�:;,.

v
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e
iu�e I:;r":i��':�ati';. T: ·R. Palmer.: : :  �:\.W .. T:e

C'iJ'f.I'e
a
r:.iid"ilie ·Gray.;. for 'j,iier, · ..iiiie':ici8ii 

7.893 
Tobacco strtpping and bookmg machme, J. R. Brewm", A •• OClation . . . . . . . . . . . . . . . . . . . . . . . . . . .  7.906 

W.llI .. m.. . . . . . . . . . . .  . . . . . . .  . .  . . . . . . . . . . . . . .  662.212 " The E'amous M .. ryland Carpet .. .. for carpet •• J. 
�g�e,-;,��\:at�n�3���\�::i;, . . : : : : . : : : : : : : : : : : : :  =:� .. Tr�n��: �,!'oce;'ii . Butte': ' compaiiy;';' fo.· oieo� 7

.
915 

Torch and heater. C. L. Ge Frorer.. . .  . . . . . . . . . . . .  662.191 margarln and butterIn. G. D. Davl . . . . . . . . . . . . . .  7,895 Toy hoop. P. A. Sm.th . . . . . . . . . . . . . . . . . . . . . . . .  662.o.� .. The We Girl. Comp .. ny C.gar." for cigar •• We 
��ic��rr-:rcr�r�'. -:: �;s��e:.� : ' . : : : : : : : : : : : : : : : : : : :  :g:8W " w��:;,�m/::�ld>; 'for' 'aii ' aiiiisepiic: ' Staiidard '1.007 Tlan.latin", deVlCe . F. M. Bell . . . . . . . . . . . . . . . . . . . . .  662. Remedy Company . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  7.900 Trolley. H. S. GOullhnour . . . . . . . . . . . . . . . . . . . . . . . . .  . .  
Trolley, F. A. Merrtck . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  . .  
1.'ruck. car. A .  B. d u  Pont.. . . . . .  . .  . . . . . . . . . . . . . . .  . 
Turllng Implement, H. E. Lawrence . . . . . . . . . . . . . .  . PRIN TS. 
TypeW'�.ter. J. P. Angell. . . . . . . .  . . . . . . . . . . . . . .  . . . .  . .  La Numancla." for cigars. Schm.dt & Companv . . . 275 TypewritIng machine. W. J. Barron . . . . . .  662,14.1, 662 I U The We GIrls Company," for cigars, We (iirls TypeWriting maclnne. C. L. Fenton . . . . . . . . . . . . . . . . 662 I Comp .. ny 276 1.'ypewrItlng machme. C. Gabrlel.on . . . . . . . . . . . . . . .  662. . . . . .  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  . . .  . 
Typewrltmll machme dog. H. Allender . . . . . . . . . . . .  &"2.210 A printed COpy of the specillcation .. nd drawing of Umbrella lock. E. L. Appleby . . . . . . . . . . . . . . . . . . . . . .  662.3:!' any patent In the foregolmr lI.t. or any patent 10 print V .. cuums. gaging hIgh. J. W .. rIng . . . . . . . . . . . . . . . . .  662. 156 .s.ued .mce 1863. wlll be furnished from thl. ollice for Valve. A. W. Cadman . . . .  . .  . . . . . . . . . . . . . . . . . . . . . . . .  662.249 

10 cents. In orderml' please .tate the name and number Valve. balanced shde. L .. W. McDonald . . . . . . . . . . . .  662,987 of th e p tent d s ed and remit to Munn & Co 36I 
;:h�:ie�°.rlf.
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Veblcle dnvlng gear, motor. R. W. El.ton . . . . . . . .  661.!lM : Canadian patents may now be obtained b� the In· 
Vehicle dr.vlng mech&lll.m. motor. J. E. ·fhorny. ventor. for any of the Inventions named In tne fote 
Ve�[.3�ti:,·ame:io;,tor: F: ·R:·Pa.ke,:: : . : : : :  : : : : : : : : :  m�,J�I���x'a�: �:l !'irI·g:��itfJ: =�f �:,rJti 
VehlCle. motor. T. B. Dooley. . . . . . . . . . . .  . . . . . . . . . . . .  Instruotion. addre •• Munn & Co • •  861 Broadway. N�w 
Veh1ole. lIIotor. J. B. Thornycroft. .. . . . . . . . . . . . . . .  , York. Other f<WeIIrD pateIlte III&J aIIo be obtUned. 



" Sta " Foot ... d r Power 
Screw Cu_1 . 

Lathes In order to introduce the ne\, edition of
·this Oreat Library, the publishers 

have arranged with the American Newspaper Association to supply a limited 
number of sets to its patrons, OB special l:erms, among which are the readers 
of the SCIENTIFIC. AMEIUCAN. 

Unparalleled Offer to Scientific American Readers ! 
THE NEW t 900 WERNER EDITION OF 

Torsoly TroatoO. 
There i s  no book in  tbe world devoted 
exclnslvely to tbe description and 

Encyc l o p e d i a  B ritan n i c'a 
��"t�: tg�rl'�'l!ry ��to�tt:"Xg Thirty-one large voltimes, 8x t t inches, 25,000 pages. 
improved edition of 

MONTGOM E RY &; CO. ' S  
TOOL CATALOGUE. 

WEBSTER'S E�fJ.f.t��WC FREE ! 
It III a handy book of ready information 
about every known tool and bas a co-
=sJ;�f��

r
1£�����. Pocket size. 

.. n,"T'"nllll"" Y 8& CO. ,  1 05 Fulton St.,  New York City. 

WORK SHOPS 
of Wood and Metal Workel'l!. with­
out steam power, equipped with 
BA R N E S '  FOOT POW E R  
M AC H I N E R Y  -
allow lower bids on jobs, and give 
f�t�� r:::3\2X:.!l;e�?

r�=�::. 
W .  F . .. JOHN BARNES CO. 

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

PHYSICAL AND SCHOOL APPAR ATUS 
TOE P L E R  H O LTZ 

SELF CHAtlila  M ACH I N E  . '  
For Scho,!1, ' CQll.ege or 

X Ray work. . '  . 
IT 0WctiIaf'. !ru. 

E. S. RITCH I E  8. SONS, 
Brookline. Mus. 

T H E  JOHNSON ROTARY 
Simple of construction, positive 
�=.on�=.�� q=�gP:o 

W E  D E L I V E R ,  $ 1  0 0  F R E IC HT PAI D ,  
O N  R EC E I PT O F  • 
BALANCE AT THE EASY RATE OF 

TEN CENTS A DAY . 

THE NEW WERNER 

EDITION OF t 900 
is a magnificent set of books ; it is printed 
upon a superior quality of book paper, is 
strongly and elegantly bound,' and above all 
the . 

Type is Large and Clear. 
It is equal in EVERY respect to the English 

edition, of which it is a complete reprint ; 
and in addition, our subscribers receive tbe 
Werner ,supplement, in five volumes, whicb 
brings information to date, and is essential 
to American readers. 

A COMPLETE 
FAMILY LIBRARY. Offer To 

Sclentifto Amerloan Reader' pumping soap, OIl. sogar. lard, 
glucose. 8cldS. starch. lrlua, var· 
nlsb. CO'D and water. malt, etc. 
J..arge sizes f,)r irrigatiOn. 
bi!.��� �:o�:��te:;' El��corr:;::; 

A Library of His'ory, Biography, Law, 
Literature, Fine ' Arts, Natural Sciences, 
Games and Pastimes, Medicine and HrgieneJ Philosophy and Psycltology, EconomICS 'ana 
Political Science, Theology and the .Science 
of ReligiollS. 

On receipt of $1.00, balance in small monthly �y­
ments of S3.oo each, we will send, freight prepaId, a 
com plete set of { I �-THE '  ENCYCLOPEDIA BRITANNICA. Ir gasoline entpne. Manufactured by 

DA VIS .... OHNSON CO., Station V, 
� sa UE ONE·HALF YOUR FUEL .. :�:t . .  '" We Tell You How. 

It la a Library" for the Merchant, the 
Student, the Young People and the Busy 
World. 

2 -TH E  GUIDE TO SYSTEMATIC READING. 
3 -WEBS rER'S ENCYCLOPEDIC DICTIONARY. 
4 -A SOLID OAK BOOKCASE. 

A Library Without a Rival in Complete­
ness, in Authority and' in Up-to-date-ness. SEND $ 1  00 TO-DAY and take advantage 

• . of this splendid oppor­
tunity, or write for full particulars, mentioning 
Scientific American. Money will be refunded if 
not satisfactory. 

loelleater Radiator Co. 26 furnace It. Bocheater, N.Y. 
Revised to Date. 

C U Y E R ' S  PAT E N T  

DESULPHURIZING FURNACE. 
Latest, Cheapest ' and Best. 
Takes the pll!>OO of Heap 

The American N"ewspaper Association 
. 148 Fifth Avenue, New York. 

or Stall Roasting. 
Baves time and money. 
Write for particulars. 

HENR Y G U YKR, Casllia 514. LIM A. PE R U, S. A .  

The " P9!fection of P ipe Threading 
I s  admltted'l&�e reacbed when our NO'i9� �M'iEcirN'EADING . 
Is used. As· .. band machine it is the 
��yg�:�?;.";� ��c:��

n
t..w:t.::,� 

tlon. One valuable feature Is. that It 
has no arbitrary lead screw for dete .... 
mlnl�Yle or pitch of thread to be 
cn�Ifi lk'l�£'t'l8"G. · CO. 301 Cums. St.. Toledo, Ohio. 

PER FECT · P U M p · POW E R .  
Is attained only In the 
TABER ROTARY PUMPS 
sl;gr: a':f3 d�������h 
��

p
o�r�lg{ C

O
Il�q:l':" 

no skIlled meehanlc. Most 
�':��:'::::t�st.�!!t�a� 
Iron, steel or bronze. Can be 
driven b)' belt, motor W eu· 

giue attachment. Laroe lUUlltrattd. Oatakl{lUe !ree. 
TABER P U M P  CO., 32 Wel l s  St . ,  Buffalo,  N . Y . ,  U .  S . A. 

ZEPHYR MAGNESIA 
PLASTIC COVERIIli  

Unequaled as a non-eonductor of heat for nse o n  ail 
steam and fire he&ted surfaces. 

Guaranteed to cover 40 sqnare feet. :IIat snrface, l inch 
tblck, and welgbr only 60 pounds per b�. 

Magnesia Asbestos Moulded Sectional Coveri ng , 
Felted Asl/estos Air Cell  Sectional  Covering,  
Wool  Felt  Sectional Coverings,  
Asbe.tos Cement,  and a complete line of Insulat­

Ing material£ of all kinds. For prices address 
THE CORK FLOOR AND TILE CO., '39 (JonlP'eBS Street. Boston, MRS •• 

HALF A BILLION 
ADVAIIOE III VALUES 
of Stocks on tbe New York Stock Exchange 
In four days of last week following Election 
shows that eontldeuce Is fully restored. 

Mining Stocks �ead · the Boom, 
and for the next few years stocks In legit!· ; 
mate worklug mJne.wlll pay the holders enor- . 
mous profits If carefnlly selected througb a 
responsible bouse. We do the largest exclu· 
slve Mining. Banking and Brokerage business 
In tbe United States, aud by our tborough' 
methods of luvestlgatlon and montbly reports 
from our own representatives and. experts tn' 
the respective camps bave Invariably mad.6 
PROF ITS., N OT LOSSES, FO R OU R C U STO M E RS .  . 
We have several first Isllues low·prlced stocks 
and dividend payers which will pay very large 

. and Immediate pro:llts, that any Investor desir­
ing linusual interest and absolute security of 
prlnclpal shonld Investigate. Send for pam ph. 
lets '.of'our .4 successful properties In comblria­
tlon and booklet, " About 'Our8elve8,�' descrlb· 
Ing .our successful methods and showing bPW: 
the exce8�ively large protltB of mining Inv�8t­
ments can be obtalued with no risk of U)� •.  

DOUGLAS, LACEY & DO • • . . . 
Bankers & Brokers. Mining Stod. belaahlel, 

_ 6�.Br�ad,!.ay�1 7 Ne", !;jt., �ew Y0l'k' . 
BRANCHES : . 

CLEVELAND : ..  The Cuyahoga " Building. 
P H I LADELPH IA : . .  The Betz " Building • . BQST0:-r: . . The International Trust Co." Building. ' 

AMERICAN PATENTS. - AN INTER· 
eAting and. valuable table 8howingthe number of pate nts 
granted tor the varlons subject. upon wblch petitions 
bave been 1IIed from tbe bellinnin� d.own to December 31, l894.. ('c.ntalned In SCJENTIFIC AMERI C A N  SU I'" PLEMENT. �o. 1 0 02. Prlco 10 cents. '1'0 be bad at this oftlce and from au newsdealers. 

ALL STEEL NAIL NIPPERS. 
THE RIGHT SHAPE AN D  

For L i f t  i n g and 
Cutt lng" lnqrown o r  

Powerful, Responsive, Hnvy Nal ls ,  The, . Durable Rnd EWcient. Have No Equal .  

Th R No. 400, like cnt ... 4*" " e ee'ves " 
Incbes Long. rrlce, "3 Cents, with Leather Case. 

rr Send f<Yr Oatalog1t<l oj other Man"""" Goods. 

Variable Speed Emil  Forq ulgnon Mig. Co . .  835 BroadW:y, New York. 

for securln��!n

s!�!S�!� For Sal B � Mac h I n  ery 
���ry ��%��J ��A��;'Ir��: . Now at Norton Mi l ls, Vermont. worklug Machlnery' Iron Latbes. . 
Planers, BOrln� Muls, ghapers. etc·i I N , ·SAW M I L L AN D PLAN INC NU L L. ��:f�ry�li f':tr

y all �fJ'gt�e=. 1 Donble F.lUllne, 200 H?rse Power . 3 Boilers. ' 1 Clrcu· 
chlDery requiring a change of speed. 1ar Ssw Boaril Machine , Carrl""le 24' ft. 1 Clrcnlar Saw 
With It a l8.rJre mcrease and .. better Board Machine ; Carr).8ge 55 ft.. 1 Par.ai1el Edger ; 1'l�e 
grade of work can be produced. . ��hl��la

f��:'1. !.Ll�:���·A� ���,: n- SMl¥ tot" h�! 11/ UlU8traUd lQake. B Planers .ers ! S .. A Wood's make. I catalogue S. .A.' ree. . . 
. 

Edger (Light). 1 eavy). 1 Steam I!lI:lglne, 50 
R E EVES P U LLEY CO. r�:It'n�°::.:itn 

��!�I�, rrl::mlnll Saws, FIXtures. 
COLUMBUS. IND .. U, S. A. . STUA'kT A. BRl>WlN, Norton MUI8, vt. 

ARTES I A N  
Wells. Oil and Gas Wel lsdrllled 
tr �tr::. t��fs'iP�':J.��� 
���'to

fu�TJ
h 

:ri�
r
'"c'�':'''JI� 

same. Portabl e  Horse Power 
Ir.e,br,,���� PJJe

�: �I���f. Write ns stating exactly wbat Is reqnlred and send for lJIus. ��}!i��!itra�tei�d
j
ci!iatalogue. Address 

!..; A N D  SUPPLY CO. ioI'.K. U. S. A,. 

Telephones, 
�I�te�r�:t�� -M?r'l<.ln�:��m=nE:; 
�.r�'et,,::e"'l,,::� e:li:�tl�::,:e

��:��m furnlsbed. Ageuts wanted. 
THE ,sIMPLEX INTERIOR 
TELEPHONE CO. , 

43 1 Main St., Cincinnati ,  Ohio .  

--AT--
The Paris Exposition. 
'rhis award was made by a n  INTER­
NATIONAl, JURY OF TWBNTY-FIVB MEM­
BERS, .o\N D IN COMP BTITION WITH 

TWBNTY OTHBR TYPBWRITERS. . 

The Smltb . Premier typewriter Co .. 
8YRACU8 1:. N. Y •• U� •• A. 

SOLD EVERYWHERE. 
Williams' Shaving Stick, 2Sc. 
Genuine Yankee Shaving Soap, tOe. 
Laxur:r Shavlng Tablet, 25c:. 
Swiss Violet Shaving Cream, SOc. 
Williams' Shaving Soap (Barbers'), 6 . 

Round Cakes, I lb.,  40C . Exquisite also 
for toilet. Trial cake for 2C. s tamp. 

The only firm in the wfWld making Q specialty 0/ SHA VING Soaps • 

THE J. B. WILLIAMS CO., OIastonbary, ct. 
LONDON PARIS DRESDEN SYDNEY 

Oueen Transits and levels 
H igh G rade Instru ments with the Latest I m provements.  
160 page En- i 240 page Math­
g l n e e r l n g I THE QUEEN I ematlcal ('AOt ... 
CataJogueon l o g n e  on ap. 
application. plication. 
E NGINEERS' AND DRAFTSMEN 'S  SUPPLIES. 

QU EEN A. CO OPtical and Scientiftc ex. . , Inlltrnment Work., 
59 Filth Ave ., New York. 1 0 1 0  Chestnut St., Phl la.  

SEND JO I; FOR I 6 PAGE ILL.CATACaGUE. 

Ndfti'i ; 
TO M I N E  You neE'd a. Ho18tlna EUlIlBe. 

!:f:8;:�!stth: ���:� that is made-lhe most duralile and yet the saver of for our and state 
fuiid Yth�m 
{�i�ioa:d and hoist, 6 to 150 H. 

�GtNEilb��;:mS.·��x nf:.� 

H.I G H EST EFFICIEN CY 
attained In the 

STOVER 
GASOLI N E 

EN G I N E  
The best Is always cbeap· 

est. Write !ot" prices. 
STOVER E N G I N E  W O R KS ,  F R EEPORT, I LL. 

. PAL M E R  Stationary � and Marine Gasoline En-
. Illnes and Launches. Motor 

: W&lron Engines. Pumping 
ronglnes. . - pr Send for CatalOg. PALMER BROS., MIANPS, CON�. 

The " Wolverine " Three 
Cylinder Gasol ine Ma­
rine Eng i ne. The only Tevenring and self. 
��rt���k�::S°£i:h��fi��gi��' for the power built. Practi­cally no vibration. Absolute­ly safe. Single, double and trl�le marine and stationary. motors from " to 30 H. P. 
WOLV E R m �  . 

MOTOR WORKS, 
G rand Rapids, Mich.  

"NEW YANKEE" 
DRILL aR II DER .  

A M ECHANICAL TR IUMPIi . 
of time saved. No calipers, gauges 

or measnrlng Instruments. Any clear· 
ance obtained instantly. Simplest ma­
chine ever Invented. Send for catalogue of 10 atyleR'. 

WILMARTH &; MORMAN CO., 
1M Canal !>\., Grand RB)lldli, Jlieh., U.!!.A. 



N I C K E L 
AND 

Electro- Plati ng 
Apparatus aDd Matenai. 

THE 
& VanWinkle 
Co., 

New/u' k .  N • •  J .  
136 Liberty St., N. Y. 

_ 00 & 32 S. Canal 8t 
ChlcRj!'o. 

RESTFUL SLEEP 
In Camp, on tbe Yacbt arid at Home. 

"Perfection" Air Mattresses, 
CUSHIONS and PILLOWS. 

Sty Ie 61. ca
�gt!���t\'�tt���tj�g.rt:J�

ached. Also 

Clean and Odorless, will not absorb moisture. 

Can be packed in small splice when not in use. 

IT Send tOT TIlustrated Catalogue. 

MECHA.NICAL PABRIC CO. ,  PROVIDENCE, R. I. 

porttr'S fiumant Bridlt. No Bit in the Horse's Mouth. 
Horsemen indorse this Bridle 

because it is the best for a.ll horses. 
It prevents frothing, lolling Of the 
tongue, etc. No more trouble with 
sore mouths. Tbe hardest pullers 
driven -with ease. Every lover of 
the horse should use it, because it 
�tr�:S'1:' Firl':.VVr1dl::itb 
Retail Best Grade Nickel, - SIS.OO 
Retail Best Grade Enamel, 4.00 
Second Grade Nickel, - - - 3.1S0 
Second Grade Enamel, - - 3.00 

[f your hardware or harness 
dealers do not have tbem write us. 

Sent prepaid on receipt of retail price. 
State it you use so£de-chuk OT overdraw. Agents Wanted. 

PORTER HUMANE BRID LE CO .. 
Dept. A, Sudbury Buildiug. 

CROOKES TUBES AND ROENTGEN'S 

�be
o
���

r
�f8lo�le���:� ���

t
���:�i:lc����f��d 1li 

about Cruokes tube • .  SCIENTIFW AlIlERICAN SUPPLE­
MENT, Nos,. 1 S �. 1 89,- �3�. �Ja. ��'!o 79�. 7 9 .) 
90ii. !IUS. I UaO. 1 0.)4 .  l Oa ;). 1 Ua6. 10 . ..  7. also 
SCIEN�IVIC AMERICAN, Nos. 7 . 8. 1 0  and 14.  Vol. 74. 
These wofusely i llustrated SUPPLEMENTS contain a 
most exhaust.ive series of articles on CrooKes tubes and 
the experiments performed with th�m. Among tbenl 
:!W::¥�nfOf�: ei��:i�:�r::'hi��

r
1o �;�'t��'tl�:t;��rl, 

and wbj:Q� are now again exciting attention in connec 
tlon wltb Roentgen's photPgrBpby. PrIce 10 cents eacb 
To be had at tbls ofllce and from all newsdealers. 

S E NT O N  T R IA L. 
Prepaid to any address. • . Iv Ill . II(J 

.Coggeshall Patent I Steam Tube Cleaner. 
TH E C L EAN E R THAT C LEAN S CLEAN 
NO MOisture, Saves cost quickly. A trial costs Scale. Cleans frQm end to end. you nothiug 
The Coggeshall Mig. Co., 1 2 3 L iberty St.,  New York.  

Acetylene Gas Lighting 
Rednced t o  tbe most 

Emcient, Safest, Simple 
and Economical Use. 

We. guarantee our machines per­
fectIY .. Rutomatic in action, to ex­
tract al l the giLs from the carbld�, 
and absolutely no over production 
�fo�:��!:!:' Of

A
lfr�°tre:;i���i�:r�� 

Standard sizes 10 to .L\O lights. Ex­
clusive territory given to responsi · 
ble agents. Corr�spond with 

N IAGARA FALLS ACETYLENE GAS MACH I N t.  1;0 .. 
Ni@ql!ra. Fal ls.  N. Y. and Canada. 

Battery H a n g i n g La m p s  5 JO.00 
T e l e ph o n e ,  complete,  - s.m; 
E l e c t r i c  Door BeHs, - .. 1 .00 
E l ec t r i c  Ca r r i a ge L'gh tr.� 5.00 
B a t te r; Fa n  MotOT, . - 5.95 
E l ect r i C  H; a n d  Ita n temr.,  2.00 
Pocket F l a sh jJi (thts, • 1 . 50  
M i n ialurc  E lectriC Lltln p s  • .  4.0 
$8 Medical B a tt e r i es, - 5.96 
G e n u i n e  E lect r ic Belts,  1.00 
$12 B e l t  w i t h  Suspen so r y . 2.00 
G e n u i n e  E l ect r i C  I nsoles, .2:) 
1:��::;� o?�rtsfi;:� m '1 t:' 1�:&3 
B a t t e r,. T a b l e  L a m ps, � 3 .00 
N ec k t i e  L i g h t s .  76 cts . to 3.00 
B i c y c le E l ec t r i c  Lights ,  2 .25 
E l ec t r i c  C a p  Lights,  .. 2.00 
E lect r i c  R a i l way. • - S .OO 
B a t t e r,. Student La m p ,  - 4. .00 
D r y  B a t t e ri e s . p e r d o z e n ,  2.�a 
Elutric  Books a t  low p r ice s. 

We uadtntll ,II 011 EverythlDI 
Electri�l. 

OHIO ELECTRIC WORKS 
O L E V E L A N D .  O.  

H e a d q u a rt e r s  for Electr ic  
"N ove l t i e s  and S u p p l i es. 

A g e n t s  w a n t e d .  Send for N c \"v 
C a t a logue,  j ust o u t .  

American Sheet Steel Company 

Battery Park Building 

New York 

Manufacturers of all varieties of 
Iron and Steel Sheets 
Black and Galvanized 

W. Dewees Wood Company's 

Planished Iron 

Wellsville Polished Steel Sheets 

If Your Eye Could See 
��:a��t�!�: F:��:rs 

t
%�U���d 

be alarmed and disji!:us"te.d. 1.1hese 
germs are t.he canse of., -m.ost dis­
eases. Pure water wfluld t-revent 
them and perfecl ly . purll wat€r 
can be produced only by ualng 

the Widely celebrated • 

Berkefeld Filter, 
which is  constructed 011 the moet scien-
�\:�n8'��d b�f�:

n
��r?l

i
¥tc,!�f3' �tS:J.o�� 

One gallon. of pure water in 4 :tnlnut�s. 
Berkefeld Fi lter Co. , 2 Cedar St. ,  New York. 

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

q��ii�
n
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invention is probably patentable. Com·munica,.. 
tions strictly confidentIal. Handbook on Patents 
sent free. Oldest agency for securing patents. 

Patents taken throu�h Munn & Co. receive 
. special notice. without charge. in the 

Sci¢ntific Jfmtrican. 
A handsomely iHustrated weekly. Lar�est cir· 
culatlon of any scientific journal. Terms, $3 8 
yellr ; four months, $L Sold by all newsdealers. 

MUNK & COi36 1 Broadway, New York 
Branch Ofllce. 625 F St .. Wasbinl<ton, D. C. 

THE HARRISON G'U.' VEY'OR. -Elettric Light and Power Station Equipment, Industrial. Rall .. ,.. ua' . Over1fead Ca.ble Systems, 00.0.1 and Ash Conveyors, etc., Eoeentrlc ShakJ.q 
Screens, Roller Screens, Elevato�, HoistIng Engin� Clam Shell Buckets, Breaker Rolls. Plckin.s Tables. HOtfti 
Sta.ndard Scales, Howe Gas and Gasoline Engines. JrDr catalogue and prices, address the manufacturers. Q O R D E N  &. SELLECK CO., 48-50 LAKE STREET, CHIOACO, ILl.. 

NEW ILLUST��TED , . Elav'tiy-�anvly.iD' M"hinary. s�o�:.or CATALOGUE READY. Addres;·�E J EFFR EY M�G.  CO ..  COLU M BUS,  O H I O .  U .  S . A. 

SECTORLESS WIMSHURST MACHINE. 
-This article gives directions for making. 4 IlInstra­
tlons. SCIENTIFIC AMERICAN ,"UPPLEMENT' 1 ]  3 1 .  
Price 10 cents. For sale by Munn & Co; and all news­
dealers. Send for new catalogue. THE LAMP OF LAMPS 

For E'very outdoor purpose the new electric light, 
CLOV E R  L E A F  L A MP Is the best. "rind and water proof. Cannot blow 

::: BA!t����:r�Te8�nadth�no��:� ):!;:.:!:�; 
convertible . into � house lamp. Will give con­
tinuous light for fifty or sixty hours. No smoke, 
no grease, no smell. Price, with 3-cell battery, .15. 

AmerIcan Electrleal Novelty & Mf .. _ Co., 
250 Centre Street. New York.. 

Write for 1900-1901 Catalogue of Electrical Nov�lties. 
A DESIRABLE HOLI DAY G I FT. 

D R A P E R ' S  

Recording Thermometer 
Standardized and Warranted. 

Gives a correct and continous record 
In Ink on a weekly cbart. 
ar Write for Particular •. 

THE DRAPER MFG. CO., 
11SZ Front Street, New York. 

ACETYLENE APPARATUS 
Acetylene number of the SCIENTIFIC AMERICA � SUP­
PLI<MJ<NT, describing, with full illustrations, the most 
������:::r�� o:e��:t:n���

e 
tb:=::;<Ja��:R

a
::!�� 

The JZQS 8S made for snd used by the microscopist and 
8tude�t ; its use in the magic lantern. 'rhe new French 
table lamp making its .own acetylene. Contained in 
SCIENTIFIC AMERICAN SUPPLEMENT. No. 101S7. 
Price 10 cents prepaid h y mail. For other numerous 
valuable articles on tbis sub�ect we refer you to pa,re 21 
�U�s�

e
'U�;':fg�.�:ltB����'r;

e
�:�
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to any 

New System of Gas and 
Gasoline Engine Ignition. 

FOR AUTOMOBILES, 
LAUNCH ES, 
ENGINES, POWER, 

ETC. 

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

an:��c���ir� bO:m�����'l:�]::!. 
Large assortment ai ways on hQnd. 

Develop;;ng, Printing, etc. 
Photo supplies of every descriptlQn 

at lowest prices. 

IT Send 2c. stamp tOT baroain 
list. Addre8l\ 

N. Y. CAM ERA EXCHANGE , 1 1 4  Fu lton St., NEW YORK 

SPECIAL ' OFFER ! 
American S t o  Typewriter ! 

We will give the first person answering this ad . .  from 
each town In the United States, a Splendid o/;PQrtunlty 
19w�����d 

t
�;p!:r'i��';"�n

T
lJ':�'l[e�o'h �n�stt:I��� 

tractive terms. Write promptly for catalogue and .am­pie work, and see if our offer dOeR not interest you. 
American Typewriter Company, 267  B'way, New York. 

Mannfactory Establisbed 1"61. 
LEAD PENCILS, r.O LORED PENCILS, SI,ATE 
PENCILS, WRITING SLATES. STEEL PENS, GOLD 
PENS, INKS, PE!>CIL CASliJ8 IN SlLI'ER AND IN 
GOLD, STA'l'IONERR' RUBBER GOODS. RULERS. 
COLORS AND ARTlS'l'S' MATERIALS 
78 Reade Street . . - New York. N .  Y .  
Paris Exposition;  1 900-. G rand Prize. Highest Award . 

REVERSING STEAM TURBINE.�PAR-
son's recently perfected turbine for boats. Illustrations 
9bowing details. Contained in SCIENTIFIC A:rdERICA.N 

��i��';,��::d r.�illi��ewi.{��e�.
cents, by mall, from 

bECEMBER i .  t¢O. 

W� T ell You All 
About it in 

TH6 BOOK OF THE 
NEW CENTURY 

The finest catalogue ever issued is yours 
on request. H interested in typewriters, you 

, ought to have it. 
AMERICAN WRITING MACHINE  Co., 

302 BROADWAY, N EW YORK, 

Cbt Cypewrittr €xcbangt 
l J.1i  Barclay St . . NEW Y O RK 1 24 L a  Sal le St . •  CH I CAG O 
38 Bro mfield St . ,  BOSTON 8 1  7 Wyandoite SI . ,  

KANSAS C I TY , MO. 
2 0 9 North 9th St . .  

ST. LOUIS, MO. 432 D iamo nd St . .  
PITTSB U R G H, PA. 

3 West Balt imore St . ,  
BALT I M O R E ,  M D .  

5 36 California  St . •  
S A N  FRANCISCO. CAL. 

We will Sl've you from 10 
to � on Typewriters of all makes. Senul tOT Catalogue. 

The No. 4 
YOST 

WRITING 
MACHINE 

. The distinctive features of the Yost Ma-
�����1l:'{����?

t
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durability are shown in perfection in -the 
No. ' ModeJ. 

Yost Writing Machine Co.  
NEW YORK CITV. LONDON, ENO. 

N OW R EADY. 

AN AMERICAN BOOK ON 

Horseless Vehidest 
Automobiles and· 

Motor Cyd�. 
OPERATED BY 

Steam. Hydro-CarllPn, Electric and Pneumatic 
Motors. 

By GARDNEll D. HISCOX, M .  E. 
Author of " Gas, GaMolene and on Vapor Ena-Ine.s," · 

and " Meehanteal Movement"" De-vtce8 
and AppUaDces." 

PRICE $3.00 POSTPAI D. 
This work Is writt� on a broad basis, and com prises 

In Its scope a full illustrated description with details of 
the progress and manufactUring advance of one of the 
m08t important innovations of the times, contributing 
to the pleasure and business convenience of mankind. 

The wake-up and management of Automobile Vehicles 
of all kinds Is liberally treated, and In a way that will be 
appreciated by thuse whO are reaching out for a better 
knowledge of tbe new era In locomotion. 

The book is up to date and very fully Illustrated with 
various types of Horseless f'arrlages, Automobiles anet 
Motor Cycles, with details of-ta"J!8me. 

Large 8vo. Abont 400 pages. Very Fnlly 
Illustrated. 

IT Send tOT circular of, content.. 

MUNN  & CO .  36 1 Broadway ,  New York 

<i. ·��=�t.-.1·� . .. . . . . formation for mUBicians '�nd new 
bands. LYO N  & H EALY, . 

118 Aaa •• S$.. CHICAGO. 



DECEMBfiR t ,  1<)00. 

That's where 
oUr education 

affects you . 

What The Interna­
tional Correspond­
ence Schools, Scran­
ton, Pa. ,  are doing : 

FIRST 
Teaching mechanics the 

theory of their work. 

SECOND 
Helping misplaced people 
to change their work. 

THIRD 
Enabling young people to 
support themselves while 
learning professions. 

250,000 students and graduates in Mechs111<.>alt 
Electrlcul, Steam., Civil uod M.lniDC t�nclneer­
I nc; Architectu re; l�lu m.blnc; Jl eatlrig; U e rrl. 
cerutlotl; Pattern Bran.tn .. ; Drawing and ne­
elgnln .. ; Chemll'try ; Telearaphy ;  Telephony ;  
Stenocraphy ; Book·keepln«; En .. 118h B�anch. 

- e8; Methods .of Teachlnc. When writing, state 
subject in which interested. 

I NT E RNATIONAL CORRESPONDENCE SCHOOLS 
Established 1891. Capltal, ll, 500,000 

Box 942 Scranton, Pa. 

E LECTR ICAL  E N G I N E E R I N G  
TAU G HT B Y  MA I L .  

Write for our Free lIlustrated Book. 
.. CA N  I BECOM E AN ELEC. 

TRICAL ENGINEER ? "  
" ·e .  kach E lectric!\I E�gi lleeril�g, E!ectrlc Lighting, Elt:('tnc Rallways, � I e c hanlcal Engineerlllg' Steam F.ngi­

llt:eriIlK, �lechanic3.1 Drawing, at your flO'me by IlI:lII. JtlStituttl muorsed by Thos. A .  Edison and others. J<: LECT RICAL E N G I X E EU I N S T I T UTE, Dept. A, 240.242 'V. 2Sd St., New Y orl.:. 

Acetylene Gas Burners; 
Schwarz· Perfection Lava Burner. 

Hiltluist awards In aU Acetylene Expo· sltfnns. Made of one piece 9f laVa. Are 
�':'.=ss anu."?�f;:S��'·f 

N 0 BI
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O
.
Wlng. 

. 

Sole Agents for 
�:�tlon. the U. S. and 

Perfect Alllrmnent. Cimada. 
M. K;ItI,CBBERGER & CO. 1i0 Wanen Street. New York. 

The" Pipe 01 tne Century. 
• • •  THE . .  , " MALLlNGKBODT " PATENT 

NICOTINE ABSORBENT AIIIO VENTILATE D  SMOKING 
PIPE IS THE ONLY PIPE FIT FOR A 

G ENTLE • .iN'S USE. 
Yon may appreciate 'the eXquisIte flavor and taste 

of a good smoking tobacco, but you can never have th"t 
enjoyment witb a dlrtv, fouJ./rrueliillJl pipe, tborou�hly 
slltnrated with pOis9';I(;US nicotine Jnfce., so bitter and 
t��"ii::tfi��:�;d��he�e

h
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sorbed before reachi:l the mouth, and assuring a cool, 
�����d�i'i:'��o�� 'to M�e",it�e��g,e
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size and finish. Over l00,OOI!IioI<l, In,ll!99 alone. 
Send for ilInstrated clrcnllior "S . . A." with prices. 

TH E HARV�:V cl WA.:ns CO. , 
2 7 5  Canal St reet. N .  Y. - Sl.tlon E, Philadelphia. 

THE N EW DISCOVERY 
that has e levated a Talk ing Machine 
to the Real m of Art. 

Technically speaking. the ZON-O-PHONE is a Talk� 
ing Machine ; practically, it is something very differ­
ent. It is in the delightful entertaining. satisfying 
qnality of its results that the ZON-O-PHONE is 
entirely different from anything you have ever 
heard before. 

For the first time, the dhiUnct1:r human quality of both the 
speaking and the singing voice is raithflll1y retained. For the firat 
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For the first time, the sweet and elusive notes and chords of th�iolin . __ : _ _____ ,-,.;,.--, 
work of the oTC'bestrN and military band, the detaIl of the various 
beauty. For the first time, also, t"xtt'aneous noise is eliminated, even 

These superb results are largely due to the vast improveml;'lts ';"e have been able to make in the records. 
By .a secret proce�, recently ' dlSCover�dt we regi�ter thou§�nds of minute sound vibrations which are 
entirely lost by all other methods. To 1llustrate thIS to the eye :- This line repre-

sents a sound 
wave as record· 
ed by the old 
and now aban­
doned Gram-o­
phone process, 

and this line the 
same s o u  n d 
w a v e  as rea 
corded by the 
n e w  ZON-o­
:PHONE process 
showin� t h e  
multiphcity of 
vibrations which have before escaped rejPstration, In other respects also, the ZQN·Q·PHONE is a vast 
improvement over all other Talking Machmes, including the GraJn-O-phone, which we have abandoned, 
includinl! its name. In one word. the ZON-O·PHONE is the on�y ARTISTIC. and therefore the only en­
tirely satisfactory Talking Machine. Its repertoire of Recordscovers eve! ything availabl .. in the amuse­
ment world ; and as a source of lasting, varied and delightful Home Entertainment, it is without a rival. 

SPEC IAL OFFER TO liOO SUBSCRIBERS OF T HE " SCIENTIFIC AMERICAN." 
If yon are actually a subscriber to the " SCIENTIFIC AMER ICAN. " we will send you a ZON-O·PHONE 

outfit complete including Zon-o·phone, Amplifying Horn. Sound Box and 200 Needles. with four superb 
Zon-o-phone Records, on payment of One Dollar as an evidence of good faith. provided you are one of 
the fir.' 500 .... bllerlbu� .. who answer this Advertisement The ZON-O-PHONH outfit wil l be sent on 
these ternis snbject to 24 hours examination If you are pleased with it, as we are sure you will be. it may 
be bought 'outnght for $20 00, or on installments, as may be agreed, If. after examininj!: the ZON-O­
PHONE, you do not desire to keep it, we will refund the $I OO on receipt of the ZON·O-PHONE outfit. 

N ATIONAL ORA,rt.,O�PI40NE c.QR�ORATI.ON, 874 Broadway, New York. 

THE ORJGINAl AID G£.tlUIK . 
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Ruhber Goods, Perfectly Imi­
tate linen. .A re dllrable and 

lr�ep white. They go to an 
parts of tbe Globe. Write for 
:eat.alog. W e  w a n t  Agents 
Ilverywhere. M'td only by _ 
W.nd,s.or Col lar & Cu� Co.,  , 

W,j"ilSIl,r� COllI\. 
THE MODF.RN ICE YACBT.-BY GEO. 
W. Polk. A new and valuable.' paper, containIng 1'nII, 
pfu"n
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iatest. most approved. form.s. Iliustt;a1ed wtttJ l\Ilgrav' 
ings drawn to scale, sbowlI ./I: the li>hll. po�!tlon;. and 
arrangement of all the parts. - Contaltied Iti ,Se�e AMERICIlN SUPPLEMENT. No. 6'.014;:' ·Price l0. 'cent$. 
�o he had at this oftlee and of aii deWllderuei:1f. 

.d U ST - , . de 3_  

THE 

PrQgtteSS� of � Invention 
IN T H E  

N- th C'_ ' ·· ·U1CtCCll; .. · . . : . �ntury 
By ED'WAR,D w. BYRN, A. M. 

LARGE. OCTAVO. 480 P4GE$. 3�0 I LLUSTRATIONS . PRICE $ 3 . 0 0  BY MAIL POSTPAID TO ANY 
COUNTRY ·, I N  THE WOI\I-D. HALF R�D MOROCCO, G ILT TOP, $4.00 . 

Readers of the SCIENTIFIC AMERICAN are aware to what extent it has de�oted itself for more 
than half a century to chronicling the g�eat invention,s and dis<ooverns of the present century ; and 
to worthily commemorate the completion m the nineteenth century its publishers are about to 
bring out a scholarly and interesting volume which will present in con· 
crete form the great ecientific and engineering achievements of the cen­
tury, The chapters give a most comprehensive and coherent account of 
the progress which distinguishes this as the H golden age of invention, " 
resulting in industrial and commercial development which is without 
precedent. A chronological calendar of the leading inventions is one of 
the important features of the book, enabling the reader to refer at a 
glance to the inventions and discoveries of any particnlar year. The book 
is printed with large type, on fine paper, and is elaborately illnstrated by 
300 engravings and is attractively bound. 

Every reader of the SCIENTIFIC AMERICAN should possess a copy of this 
uniqne and timely publication. 

Tbe following is a brief Tabie of Contents. Chapter I-The Perspective 
View: II-Chronology of Leading Inventions of ' the Nineteenth Century. 
III-The Electric 'l·ele'Zraph, I V-The Atlantic Cable. V-The Dvnamo and 
It" Applicstions. VI Tbe Electric Motor. V U-Tbe Electric Light, VIII­
The Telephone. I X-Eiectricity, Miscellaneous. X-'l'be Steam Engine. 
XI-The Steam Railway. '!:II- Steam Navil<ation. XIII-Printlnl<. XIV­
l'he Typewriter, X V-The Sewing }Iachine. XVI-The R"aper. X VII-Vulcsnlzed Rubber: XVill­
Chemistry. XIX-Food and Drink. XX-Medicine, Surgery aud SanltatlflD. XXI-Tbe Blcycle'lInd Auto­
mClblie. XXII-I'he Phonograpb. XXIII-Optics. X X IV-PbotolITsphy. XXV-The Roent/len or 
X-Rays. XXVI-Gas Lighting. X X VII-(:ivii Enl/lneerlnl<. XXVIII-WoOdworking. XXIX-M"tal 
Worktnl<. XXX-Fire Arms and Explosives. XXXI-Textiles. XXXII-Ice Machines, XXXIII-Liquid 
Air. XXX.I V-Minor InVentions. XXXV-Epilogue. 

.&. tuU Tabie of Ocmien";'. iunth aamplu of «zUBtratWm, u flOW rUldIl and 10UI lit -.t tree to a"l1 address. 

Co. ,  PUBLI$H�RSt 
SCIENTIFIC AMERICAN OFFICI, 
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IInOELS cl EXP E R I M. E N TAL W OR K .  11K.! . ' !nventioD8 developed. Spec\al Machinery. 
E. V, BAILLARD, Fox Bldg.,  Franklin Square, New York .  

D 'A M O U R  & l IT TLEDALE MACH INE  C O. 3 0 Vv 0 R, .. H 5 T, . N E. W Y O  R I"' 
�A:rT£RI!l AI\ID MOD E L.  MAK � tt "" '  

1 -2 It. P.  lAS ENII N E  CASTINIS 
PA\\��£tl.s&

an
�li�, �t\'t w��t:'t f�ir���\90rk. 

MOD L 0. L A TA L O G. I.J E- 5 , R E. (.. 
U N I O N  M O O [ L  W O R K S  "" C, E. f" 5 [) , , )  , uI K I\  ( H I C,  v ()  

FO R SALE. �:O't"f����gfw�l1""�::'p�3:n 
f�':�:it 

owners not active nor conversant with tlie business. A 
thorougWy capable man wbo would know what and how 
to manufactnTll. with some cspltal, can huy this plant 
� le

¥E\'l".)6"{v� �j��"lJO., Watertown. Wis. 

FOR SA L E . 
Adjnstahle bicycle saddle post. Something new. Great 
advantage. Slinple and practical device. Big demand. 

Address BOX 1li3. Station C, Los Anl<eles, Cal. 

F R I OT I O N  O L U T CH E S  
Simplest and Surest. Write for Catalogue. 

EMPIRE MOTOR WORKS. 900 Was''in�ton Street, Bnffalo. N. Y. 

Magnetll for Gas or Gasoline Engine Igniters NO 1>atteries used. Self.lubricating bearings. Dust 
��� .:�S���k�:!hipBth:�e:�:�

lfiii��!�A�:�� 
FOR ONE YEAR. Send for circular and price liBt. 
GIDDI;N.Q,S & S'.I;:l:VE;N:S, RocI!:ford, Ill. 

U .  S CQVER�M.NT SQLD . 1 0,000 
F i.L U  Spanish Mause; fUfte�&'C���ln88 r 6,000,000 B&ll Cartrldges in ellpa. We bouJrJat , them aU. 
&
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Catalog on request. nealer In -MiUtal'Y Goods and W., Rttlla: 

MOVJNG .PICTUBf MACHINES AND filMS. I �f�l6ldlAlTERNS WA"IED AIID m�w :: � :  HARBAG1l4 CO,809Fi lbe�b\iIG7r;.-
D ;,.. H O L D E N I S 1{ SO UTH BROAD S t  PH I LA D e L P H I A  PA . 

REGEALED ICE MACH I NES 
� U  ,.- ? 5. �  �� � - C {  , - , " M E R  ' A I';  ::. f P T  2 l a 9 1)  

VELOCl'fY OF ICE BOATS.-A COL­
iectlop of Interesting letterS to the edltoT of the SCIEN­
TIP.le AMERlCAN on the' qnesti0IJ. of the opeed of Ice 
Boats, demonstratlug bow and why It Is that these craft 
:�e��f{b \�'!'iP�::�d����:

o
g��tl�:� il��r. 

ENTIJ'IC AME\llC.,\N �UPPLE>lENTi'rNo. 214. Price 10 
CM.t8. T9 be ,b&ll at· tWo office and om all newsdealers. 

'$"3 D S S."duoJouradd-., 
. " - and we will ahowYOll . '. . aJ ur8 :�;::�:�:!18e�<I,:� 

''' '. -·-furnlsh tbe work �d teach you free _ JOU wo:k in lilt locality where. you live. St:nd. U.·,Oiur addresi and w. wUl aptain tb:e bu.iI:l�i;fuUYI reme.mbat.lfe guaran_ .  elear profit; of ,a for. every da1 s work,absoluWYlure. . Wriw at onee� tol1L IUUI'AClUBllIG 00 .. ' ' 110%354, Detrolt, __ 

E. L E. C T R I CA L  BARG-AIN� MACH I N ERY .. ., 
ARC L A M P S .  A I_ l.  h l N ri :>  A I\i D  5 Z E  .. 
c:- D VNAMOS ENG i l\l [s .i\I!oTOR S i ,e 
_ L :- p : ':) D J N '--" I V I 1 H i l �  r Q  H u  Y 1 1 K ':" L I_ L  
T/i, ':vtp.: O/V 50/, 0. C? /05 ! (BER TY 5 T  N Y 

2 0 0 Egg . Incukator 
For 5-1 2,.00. 

The Simplest, most perfect incubator made In the world. ThIs is a. new one at a remark. ably iow price. It is an enlargement of the 
famous 

WOODEN: HEN 
and made 88 thoroughly . good asany incubatoronthe market. It 'lUI hatch evexy . fertile egg put In It, and ,- 8tand up to regtJlar usage 
88 "" .. Ii a8 the !IlO8t costly. 

Write for free catalogue. 
lEO. H. STAHL, Ouincy, lII., 
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I 
These Cigars are manufactured under , the most favorable climatic conditions and 

from the mildest blends of · Havana 'to­
bacco. If we had to pay the imported 
cigar tax our brands wou1cl cost double the tnev. Send for booklet and particu� 

CORTEZ CIIAR CO., lEY WEST. 

NO CHEAPER 
TRA VELING 

can be exper i ­
enced than when 
riding in a 
WI NTON 

MOTOR 
CAR R IAGE 

It costs half a cent 
" mile to operate. 
Speed can be regn­
lated at wtll. h ... y 

Price $1,200. ?Jter�nst,:j>�: 
a
&�: pIe. but 

,r.erfect In every detail of Its construction, ele-
r�c,�!�a::�i:���

s
;;:::""e'fal,?eU��:l�:i'��hoJ-�1�

arts 

T H E  WINTON MOTOR CAR R IAGE CO. ,  Cleveland, Ohio. 

A U TO M O B I LE PATE NTS 
E X P LO I TAT I O N  CO M P A N Y. 
UNDERTAKESI-Th� manufa.cture of Automobiles and Motor­

Cycles. The examination of Automobile patents. To enlist capital 
FtJit:lsii�sn:�;:c\:H:�t

io
:. make thorough examinations of 

patents. Experts to test motors and automobiles. Opportunities to 
��V
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r
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.
rop08ittons to concerns willing 

��!t�:�1}!8����O;a�����fl�n�l�t�\�V;���· 
F. B. HYDE, Secretary. 21 WllllBm St .. New York. 

A Racing Machine 
FORTY. MILES AN . HOUR 

n e  
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ProsJKlctlve buyers send for descriptive matter. Im­
mediate delivery. No alrents. 
THE HAYNES-APPERSON CO., • KOKOMO, INDIANA. 

CHARTER ENGINE 
USED ANY , PLACE -

BY ANY ONE 
FOR ANY PURPOSE 

FUlIlv-Gasollne, Gal!, Distillate 

WALT HAM WATC H ES 
I t is not alone the value of the 

jewels that makes a first-class 

watch---it is the brains that have 
planned its construction. I t is 

mechanical skill and knowledge - that 

have made Waltham Watches the 
best in the world. 

� �  The Perfeded American Watch " ,  an {Uustrated booft 
of interesting information about watches, will he sent 
free upon request. 

1 Candle P<i�er Lamps. 
8 ,  Lamps in  ·Serles on 

1 00 to \ 2 0  volts. 
4 Lamps In  Series on 60 to 60  volts. 

American Waltham Watch Company, 
Waltham, Mass. 

- C H R I STMAS L I C HT I N C  

EDISOI mIIIJIUaE lUMPS 
for C h ristm as T rees. 

No Danger, Smoke or Smell. Lamps either rented or sold. 
Full directions furnished, enabling anyone to readily 

wire 'and put up the lamps. 
Can be, used only in houses having electric lights. 

AddreSs 
C E N E R A L  ELECTRIC C O M PA N Y, 

Do YiHtKflOwThat Your�Razor Has Teeth 
Its edge Is not a straight, but a serrated line and the Hner 
the teeth the better the razor. Ordinary .havlng lathers In­
jure tbese teeth by Invisible corrosion. This Is what puts a 
razor out of order, compelling frequent, stropping and boning. 
, ELECTRO SHA VINO LATHER 

. Is a new and sclentl1lc tm&,ovement In a 8having out1lt. 
tt.���Sr{��� ��e����es t'h�".I��!�s��� �� �k��� 
delightful to use. Send for free folder glvillj{ partloulars. 
F. G. FOWLER & CO., Bridlreport, Conn., U.S.A. 

A C E T Y L E N E  
D O  YOU KNOW that the most light, least trouble, 
greates� comfort can be 8ecured hyuslng good buruers. 
The hest burner is D. M. STE W ARD'S WONDER. 

fTT�oJ
n
l�1�lF'fr��

n
��6!.°Jh":�fJ�Oga, Tenn., U. S. A. 

" " , "- B R A K E .  MORlftOW' C O A S T E R  
FITS ANY CYCLE. I 0 0 , 0 0 0  I N  U S E  • . ... ADDS PLEASUIIE AND SAmY-ALl DEALERS SElL THEM. RIDEtEr l�§S�fK�q�.l O N LY 35 . . ECLIPSE MANUFACTURING C�, Et'ri.F1AXN.V. 

I N V ENTORS '  M'· ·  ERCANTI LE BUREAU '3�0 Broll.dway, New York.. ,wtth correspondents In 
, all foreign countries. Have facl11ties for the Manufactnre and Introduction of Patent Novelties. Send Model and Plans and we will make you an olfer. 

DECEMBER I , 1900. 

The New En�land Watch Co. 
AIHISTIC SPECIALTIES 

for the Season are shown 
In Our Blue Book for Ladles' 
IIt-OJir Red Book for Men 

Watches. 
Either or hoth sent on application. 

3'/ Malden Lane. 149 State Street, 
New York, N. Y. Chicago. m. 
Spreckels Building. San Francisco. Cal. 

LAU G H LI N  
FOUNTAIN '. PEN. 

THE BEST AT ANY PRICE 
A Holiday Suggestlon-A Il'lft of 

never ending usefulness and a 
constant pleasant reminder of the 
giver. Your Choice of tbese pop­
ular styles, superior to the 

$3.00 ' STYLES 
of other makes, for only 

. Try It '. Week. If not suited, 
we buy ' I

,
t ·  back. l"inest. qualit:r" 

hard rubber holder, 14k • .  Diamond 
Point Gold Pen, any desired fieid­
bility In fine, medium or stub, and 
the onlY 'perfect ink feed. B y  mail, 
postpaId on receipt of $1.00, (re\:­
Istration 8c. extra.) 

Ask your dealer to show you this 
pen. If he has not or won't get it 
for rou (do not let h i m  substitute 
an Imitation, on which be can 
make more profit) .  send his name 
and your order to us, and' receive, 
free of charl(e, one of our Safety 
Pocket Pen Holders. 

Remember, there Is no "just as 
I!:ood" as the LaughUn. Inai,t on 
It; take no chances. 

(nzouj""' _ _  -f1I� "'1 
LAUGHLIN MFO. CO., 

at 0 Laughlin Block. 

DBT�OIT. MICa. 

"LIOHT OF ASIA" LAMP 
The Smallest Porta-

ble Electrio light_ 
Unlike all other portable 
!l1��tt

t
�� T�l:i;I"la�ptl:.eo 

Diot deterio-..ate unle88 used. 
fu���.JSoo�h;�Il�!ro�
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celled. The " Li�ht of Asia " 
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aluminum she] I covered with Hne 
leather. Price $3.00, postpaid. 

, Every One Guaranteed. 
ElECTR I C  CONTR A CT CO. 

61 ELM STREET, NEW YORK. 

MINERAL PRODUCT OF THE UNITED 
States In 1895-1896.-A valuable table, accompanied by 
statistics. SCIENTIFIC AMERICAN SUPPLEMENT 1 1 1  II. 
PrIce 10 cents. For sale by Munn , 4\ Co. and all ne ..... 
dealers. Send for 189'1 cat81ogue. 
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GR A MOP HONE S , 
IF' State Your Power Needs . 

NUT' FOR"FARM'E'ns"ONi y� . 

. 
• . • 

T H E , "-

Country Gentleman 
The ONLY Agricultural-NEWSpaper, 

AND ADMITTEDLY Tim 
LEAD I N G  AGR I CUL  T�RAL J O U R N A L  

O F  THE W ORLD. 

"���ti����g'e���.i!=I'!-:�n,,£::Oial\sts, the highest 

GIves the agricultural NEWS with a degree of full­
uess and completeness not even attempted by others. 

INDISPENSAB LE TO 

ALL C O U N T R Y  R E S I D E NTS 
Single Subscriptions, $2. 

Two Subscriptions, $3.50. 
Four Subsorlptions, $6. 

SPECIAL INDUCEMENTS TO RAISERS 
OF LARGER CLUBS. 

Four Months' Trial Trip 50 Cents. 
111: ;;;t!:ef,"lf��Ji�="::ed In any way In conntry 

LUTHE� TUCKE� at SON, 
ALBANY. N. V. 

T H E  
United States Gramophone Co. ,  

Stewart Bldg. , Wathlngton, D.  C . ,  
owns the Letters Patent for the GRAM­
OPHONE and its Indestructible Record 
Discs. Tbese patents bave never been attacked, 
nor have Gramophones and Records made under 
them ever been declared Infringements. exoept 
t.hroullh judgments confessed by a former 
agent of tbe Gramophone ; such judgments 
have no legal value. The Gramophone patents 
cover aU TalklnJ( Machine. in which tbe rec­
ord groove propels the sty I us, and in which 
hard-pressed record discs are used. 

· SUITS HAV� BEEN ENTERED A GAINST the parties olYering the Zon-o-phone (a bold COpy 

of the Gramophone). 

FYom 

None genuine ', � Trade wttbout this � a &;/00>1- Mark. 
Nat'. ' l36l=lfth Av., New York 

Dealers aud U8ers are WARNED &l(alnst buyillj{ them, or. tbey make thelJ)selves liable for heavy d8.lli8Ile.. S I AU varieties at lowest pnoes. Rest Railroad ' ca 88 r�gkl��8�:r::nftl!to:OI�
cales ���: 

U e d St t (j h e ' Sewing l!.achlnes, BlcYole., TOol�. Sav .. olte a es ramop one ompany, Money. Li.t8�' _CH l (' A GO �lALE:�;;;�lri 
Canadian Parties Addr ... : E. BERLIN E R ,  PRJ.. JESSOP S STEEL �::�'!.� m,ltiat 

to� B:It\l!!lIenJl.e In Qpa]jty and 01' man.!; �. 
E. IJERLINER, 2 3 1 ' $t. Catherine Street, MONTRI!AL. nw 1fORJi. 01'1'1('. 91 "'0 Ii Tltl!i T. 


