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HYSTERIA AND YACHT RACING. 

We regret to say that the sensational press is just now 
doing its very best to warrant the statement recently 
made in a foreign journal that we are a people much 
given to a form of popular hysteria. 

'Ye refer to the unwarranted-we had almost said 
cowardly-attack which has been made upon the man­
aging owner of the American yacht "Columbia"; a 
gentleman who for the thIrd time in the history of the 
cup has voluntarily undertaken the onerous labors 
and untqild anxieties incident to the management of a 
cup defender. 

Time and again has this distinguished yachtsman 
brought the American boat across the line, an easy 
victor over the challenging vessel; and the very jour­
nals that are 1101'1' indulging in cheap sneers at his ex· 
pense, were then the loudest in their praises of his un­
tiring zeal, his executive ability. and his unquestioned 
skill as a yachtsman. Yet to·clay we are told that 
his zeal is mere self-exploitation, his executive ability 
mere meddlesomeness, and that as a yachtsman he is 
cl'l1dely amateurish. 

Now tht>re is a caust> for this sudden change of front, 
and the cause is not far to seek. It is to be found in 
tht> fact that the vanity of a certain minority (happily 
a very small one) in our midst has been cut to the 
quick by the fear that at last a challenging yacht has 
appeared off Sandy Hook that seems to their timorous 
souls to be just a bit better than our own: and in the 
chagrin occasioned by this discovery. the journals in 
question are venting their mortification upon the very 
people who should command at this crisis their warm­
est sympathy and support. 

Such a spirit is pitiful t.o contemplate even in the ab­
stract; but when it is so shameless as to flaunt itself in 

printer's ink upon column after column of a metropol­
itan paper, it may well bring a blush of shame to the 
cheek of every citizen and sportsman who has the ·fair 
name of his country at heart. 

Mr. Iselin and the gentlemen associated with him in 
the mll.nagement of "Columbia," are evel'y bit as good 

yach tsmen when sailing a defeated" Colum bia" as a 
victorious" Defender" or" Vigilant." In the name of 
good sportsmanship and common decency, then, let us 
have done with a show of petulance and bad temper, 
which befits more the kindergarten 01' the nursery than 
the public discus�ion of the greatest sporting event of 
the nineteenth century. 

. .  t_ 
LIQ'lJID AIR PROMOTING. 

Somebody once made a statement to the effect that 
where the carcass is there will the vultures be gathered 
together_ Though the speaker had in his mind a far 
different event from the liquid air craze of the year 
1899, and the liquid air fallacy that was to be killed as 
soon as it was hatched, the interpreter of the pro­
phecy might be excused for thinking that in the sud­
den swoop that has been made by the company-pro­
tnoting vulture upon the liquid air carcass, he beheld 
a veritable fulfilmpnt of the prediction. 

FOI' the protection of the public, we wish to enter 
an earnest protest against the commercial exploit­
ation of comparatively untri"d inventions of which so 
much is going on in variolls parts of the country. The 
most flagl'ant examples of this sort of thing just now 
are to be found in tht> starting of companies and 
the selling of stock for the promotion of liquid air 
schemes of more or less, and generally more than less, 
prpposterous pretentions. W@ do not say that any of 
these are deliberate attempts to obtain money falsely, 
:lllt we do say that the crude nature of the liquid air 
apparatus, whether it be in the form of motor, refrig­
erator, explosive or whatnot, the absence of any dem­

onstrated facts to establish its value, and the utter 
fallacy of the theories upon which the successful opera­
tion of many of these devict>s depenci-render it our 
duty to warn the readers of the SCIENTIFIC AMERICAN 

against investing their money in enterprises which 
exist only in the imagination of their promoters. 

We were recently consulted by correspondents with 
regard to the wisdom of investing in one of the most 
audacious of these enterprises, which has its headquar-

J citutifit �lUtrita •• 
tel's in the city of Boston and boasts of a modest capitali­
zll.tion of $5,000.000. We llIade it our bu�iness, accord­
ingly, to ascertain by correspondence and personal in­
spection just what kind of liquid air' llIotors and plaut 
fOI' the manipUlation of the same, the company pos­
sesse!l; but after the exchange of several letters and a 

visit by a representati ve of tile SCIENTIFIC AMERICAN 
to the headquarters of the company we have failed to 
find either a 1lI0tor, or a plant for the manufact.ure of 
the same, which would justify the Liquid Air, Power 
and Automobile Company in asking the public to put a 

single penny in its coffers. 
'Ye have at hand tbe explanatory pamphlet which 

was furnished us, at our request, by the company. We 
give a few quotations from this surpa�sing document, 
the opening sentence of which is a g�1ll that needs 
no setting of the editorial pen: .. Steam and elec· 
tricity, giant.s both as they are, han' had their' day." 
Rivaling it in brilliance is the statement that .. their 
fields were and are limited when compared with 
the transcend ant possibilities of liquid air, whose 
power is not only on the earth but above it and be­
neath the sea as well.·' Of course t.he L. A. P. and A. 
COlllpany has patents, and the fact. is suggested as fol­
lows: "But now, with the inventions of George Code, 
Hans Knlld�on, an(l Milton Chase to control and ap­
ply it (liquid air) as a lUotive power, its possibilities of 
usefulness and profit admit no bounds less than those 
of the firmament abO\"e !" 

The description of tbe glories of the new motor 
culminates in a burst of triulllph with t.he statement. 
.. the powt>r trans lllitt.el· enables us to secure five 
horse power from two." In tht> endeavor to warn 
the public against in,"estment in a scheme of such gro­
tesquely absurd pretensions, we cannot do better 
than allow the last quotation to stand without COIU-
ment. 

----------__ • __ . �.h.�.�----------

THE " DENVER" CLASS OF CRUISERS. 
According to a report from Washington, a test has 

been made in the experimental towing basin which 
gives reason to believe that the new 3,500-ton sellli-pro· 
tected cruisers, if built, would attain a speed of 17 
knots with 4,500 horse power. The specifications of 
these vessels call for a spet>d of 16� knots, with the 
provision that if the speed on trial falls below this fig· 
ure the ship will be accepted at a reduction of $25,000 
for every quarter knot to 16 knots. and a reduction of 
$50,000 for every quarter knot between 16 and 15� 
knots. It is stated in the report that thest> towing­
tank experiments prove that shipbuilders who are in· 
tending to bid upon the plans for these vessels need 
have no feal' that the ships will not fulfil tb.e require­
ments as to speed. 

The SCIENTIFIC AMERICAN has already criticized 
these cruisers as being of a type that is altogether out 
of date, and fOI' most of the pUl'poses of modern war­
fare practically useless. For the work that they are 
supposed t.o do they will be at least 3 knots too slow, 
even if they should reach, as the towing-tank experi­
ments suggest, a speed of 17 knots an hour. We are 
fl'ee to confess that this discussion as to whetber our 
new cruisers are to make 16� or 17 knots is a waste of 
time and words in this late day in the development of 
the fighting ship. It would have been timely in the 
late seventies and early eighties, when we were consid· 
ering the plans of the old 16-knot " Atlanta " and . ; Bos· 
ton "; but t.he fact that in t.his age of 19·knot batt.le­
ships and 22·knot armored cruisers, the fil'st use to 
which our new towing tank is put is the testing of 15�· 
to 1672"·knot half· protected cruisers, is positively humili­
ating. 

Not merely if! respect of speed, bu t as rEcgards their 
armor and armament, these ships, by the tillle they are 
launched. will be at least eighteen years behind the 
times. We speak adVisedly a.nd "by the book," as a 
comparison with the first ship that was constructed of 
the protected cruiser type will show. This was the 
"Esllleralda," built in 1883 for the Chilian navy. pur­
chased from that country in 1895 by Japan, and now 
known as the " Idzumi." This famous craft was the 
prototype of the modern, high-speed, protected cruiser" 
and as such she forms an admimble foil to set off the 
advance which has been made in the intervening years 
since she was Ia.unched. In view of the fact that the 
new cruisers, if they are ever built. will not be launch­
ed before the year 1901, the interval between the 
"Denver " and her prototype wiII amount to eighteen 
years. Let us see, then, from the following table, what 
advance has been made in that period, as judged by 

the proposed cruisers. 

" Esmeralda. " 
1883. 

"Denver. " 
1001. 

Displacement.. . . .. . .  2,950 tons 3,500 tons 
Speed . . . . . . . • . . . . .  " 18'3 knots 16'5 knots 
Horse power . . . . . . . 6.080 4,500 
Coal supply . . . .. . . . 600 tons 700 tons 
Officers and men .. 300 290 
M ·  batte I { Two lO-mch B. L rifles, } . . 

am ry. . . . . . . • Six 6 inch B. L. ritles Ten 5·mch raprd-fire guns 

Protective deck . .  . . I-inch complete * None 
Torpedo tubes. . . . . . .  3 None 

• Strip of lI-inch armor for one-third of tbe ienlltb &lIlidabips. 
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The comparison is, to say the least, profoundly dis­

couraging. Here we have a vessel 550 tons larger tllan 
her eighteen year old prototype, that· has 2 knots less 
speed, over 1,500 less horse power, is less completely 
protected, mounts a less powerful battery and fewer 
men to fight it, and that carries not a single torpedo 
tube as against three ill the smaller ship.! 

Nor can those who are responsible for foisting a 
whole fleet of infel'ior ships upon the country evade 
the force of this cOlllparisoll by claiming' that the 
" Esmeralda" was a "show-window vesst>I," built for 
the trade, and ullable to stand the hard knocks of 
actual st>rvice; for after a dozen years in t.he Chilian 
navy. during ",hi('h she wt>nt creditably through t.he 
Chili-Peru war, she was considered �ufficiently valu­
able by Japan to be pUI'chased and placed on the 

acth"e list of their na,"y. 
We are correct in stating that mne-tenths of the 

naval cOllstructors are opposed to the proposed cruis­
ers, just as they were opposed to the construction of 
the six composite gunboats of the " Annapolis " and 
"Princt>ton" class which, but for tht> a('cident of the 
Spanish and Philippine wars. would have been useless 

for the duties of the American navy. 'rhe public is 
a�king why these six obsolete vessels were ever propos­
ed. much less authorized. Perhaps the Congressional 
COllllllittees on Na,"al Affairs, who are responsible for 
the fiasco, can explain. 

• • • 

A TIMELY REBUKE. 

We note that in a recent issue The Practical Engi­
nper, of London, adlllinisters a stinging an!l richly 
deserved rebuke to that section of the English press 
which has been gh'ing vent to its mortification ovt>r 
the American invasion of British trade by a tirade of 
abuse and misrepresention whicl! would do credit to 
the columns of the ripest yellow joumalislIl. Referring 
to the suggestions of inferior workmanship which have 
been Illade regarding the Atbara bridge, in the Soudan, 
our contemporary says: •. It is deeply rt>gretable to no­
tice the tone assumt>d by some of the London journals, 
whose observations upon the subject are not only in ex­
trelllely bad taste, but are, flll·thermore, in many cases 
ridiculous, and only calculated to show the utter igno­
ranc<lof the writers upon the subject. which they are 
dealing with. Moreover', they are such as must inevit­
ably hring contempt upon the engineeriug community 
of this country, by whom they cannot be too prolllptly 
or too strenuously I·t>pndiated." 

Tht> distinction between the technical and the non­
technical press is well Illade, for the tone of the one 
has been as intelligent and just as that of the other has 
been igno!'ant and unfair. "Engineering," speaking 
through its accomplished editor, who, by the way, is 
almost as well known on this as on the other side of 
the Atlantic, has ever been marked by a generous appre­
ciation of the rapid advance made by the United States 

in the engineering industries during the past two de· 
('ades, and even "The Enginet>r" has, of late years, 
abandoned its ungenerous attitude and has wam. d 

its readers that Englishmen were being beaten by 
America in some of their most important lines of work. 

The London daily press, with a few notable excep­
tions, has always been the nursery of all that is ultra 
jingoistic and pseudo-patriotic in GI'eat Britain, and 

there is a danger lest its late hysterical outburst o"er 
the Egyptian bridge and the Midland locollloth-es 
should be mistaken by the American people for a tl'lle 
expression of the attitude of the mass of the English 
people or the journals that provide thelll with techni­
cal literature. As a matter of fact, the latter have 
proved to be thoroughly awake to the serious natul'e of 
American competition, and have shown a full appre· 
ciat.ion both of the superiority of American mt>thods 
and the faults of their own. 

• leI • 

GOVERNMENT ADVERTISING IN FRANCE . 

The national d�bt of France is constantly on the in­
crease, and apparently t.hey ha'"e at last decided to go 
into advertising as a means of making money. This 
method has already been used to a considerable extent 

by various IlIunicipalities which have sold the space on 
certain public buildings to advertisprs as the panels of 
city !'ail way cars are disposed of in the United States. 
Now. however, the railway stations, police stations, 
cllstom houses, barracks. and other public buildings 
which are entirely under the control of the govern­
IlIent are to be used to wille extent for advertising pur­
poses. The value of this space for ad vertising pUl'poses 
is greatly enhanced by legal restrictions on the ownt>rs 
of private property which prevents the sale of space for 
similar purposes. The govt>rnment has also introduced 
another advt>rtising t>nterprise, which is the " lettre 
annonces" or advertising postpaid letter sheet. Half 
a sheet of ordinary letter size paper of rather poor 
quality is de"oted to advertising except a space re­
served for the address and a 15 centimes postal frank is 
printed upon it. The letter is writtt>n on the other half 
of the sheet, which is ingeniously folded and held by 
a gummed flap. The whole affair' is sold for 10 cen­
times, that is, two-thirds of the price of single lett.er 
post�e or exactly the sa.me as a postal card. Tbe 
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purchasers therefore. saves one-third of the postage, 
and gets his paper-envelope and the privacy of his cor­
respondence for nothing_ The scheme is worked by a 
corporation which is practically a government enter­
prise_ While the sale of the postal cards and postage 
stamps will probably be decreased by this means, the 
receipts from advertising will enable the government 
to make a substantial profit out of the project_ 

THE DEFECTIVE EYESIGHT OF SCHOOL 

CHILDREN.* 
BY ARCHELAUS G. FIELD, M.D. 

Defective eyesight among school children has been 
and still is a subject of much concern_ 

The abnormal condition largely in excess of all 
others as shown by statistical reports in general 
is myopia or short sighted ness_ 

In his report of investigations of the subject more 
than thirty years ago, Cohn shows after examining the 
eyes of ten thousand school children that there were 
in t.he elementary departments about two per cent 
with defective vision from this cause; in the intermedi­
ate departments about eight per cent ; in the high 
school fifteen per cent; and in the gymnasium twenty­
six per cent_ It will be noticed that these figures indi­
cate an approximation to a regular ratio of increase 
from the lower to the higher grades_ More recent sta­
tistics show an increase since that time of from twenty· 
five to fifty per cent in the higher German schools. 
While Germanv leads the world in the intensity and 
persistence of s

"
chool life, she also leads it in the per­

centage of myopics. Statistics show that the same 
conditions prevail in every other educational country 
in very near proportion to the devotion to school work. 
The causes assigned are first, "bad" light; second, 
bad air; third, inheritance; fourth, unn<l.tural position; 
fifth. using the eyes during partial congestion of the 
blood vessels of the brain; sixth, general debility: 
seventh. using the eyes upon fine print or in too near 
proximity. '.rhese causes are all more or less amena­
ble to remedies, and it is fair to assume that the sugges­
tions have been adopted in the sanitary management 
of schools. If so. we are confronted at this stage of the 
inquiry by two propositions, first, that the importance 
of the subject has been fuJIy appreciated, and second, 
that the prevalence of the defect has not decreased. 
Cohn placed as first in the list of causes ,. bad," mean­
ing dim light. and the same prominence has been given 
to this cause by most writers and teachers down to the 
present time_ He recommended the construction of 
school houses with one square foot of glass area to 
every two feet of floor space, Modern school houses 
are constructed with a view to flooding them with light. 
Such provisions should all be utilized on dark days_ 
But the flood of light on bright days is responsible, 
associated as it is with near vision for the prevalence 
and increase of myopia. With the better provisions for 
lighting modern school houses the care and responsi·· 
bility of properly regulating the light increases. 

While collecting material for this paper the writer 
visited, and from measurements, estimated the propor­
tion of glass area to floor space of more than forty 
school rooms. The variation in view of the fact that 
they were all constructed for the same purpose was 
very striking running all the way from 1 to 4, or 1 to 20. 
While the light in the latter is none too strong to be 
used by scholars in their ordinary work on dark days, 
and can be sufficiently shaded for bright days, the 
light of the former cannot be made sufficient for any 
but the brightest days. 

It is doubtful if any human eye can be habitually 
employed in near vision on ordinary print in such 
stl'ong light as is afforded by 1 to 4 or 1 to 6, without 
producing permanent and irreparable myopia, All of 
the rooms visited were provided with some sort of win­
dow shades or shutters, and there was some pretence at 
using them, hut in the absence of any guide other than 
the sensations of the teacher the benefits were spas· 
modic and insufficient. This brings us to the single 
object of this paper, viz., the necessity for the most 
s\-stematic and efficient regulation of light, and con­
structive. provisions for lighting. Most rooms are 
lighted frolll windows on one side, or on one side and 
one end. No snch room can be approximated to uni­
formity in lighting. The seats nearest the windows 
may have light equal to 1 to 2, while the distant seats 
may have light eq ual only to 1 to 15 or 1 to 20, and the 
respective scholars are placed 'at corresponding disad­
vantage. While lUuch has been done to improve the 
architecture and convenience of modern school houses 
in some respects it is doubtful if many of them surpass 
in evenness of light, the old log school house of former 
times with two or three winnows npon each of two 
opposite sides. The accommodative apparatus of the 
normal eye adapts its optical parts t� a wide range of 
external conditions, but too long continued or o\'er 
worked it. becomes disabled. This is precisely what 
happens to produce most visual defects in the school 
room. Everyone knows that when a double convex 
lens such as is the crystaline lens is focused npon a ileal' 

i -Read at the Columbus meetiolt, 1899, of the Americao Association for the 

Advancement of Science. 

I,ieutiit, jmert'lu. 
object, the back focus recedes. In other words, the 
change of one of the conjugate foci changes the ot.her. 
On the same principle in near vision the image falls too 
far back for the posterior wall of the retina, and to 
secure sharp vision the distance between the lens and 
posterior wall of the retina must be increased. This is 
accomplished by the accommodative apparatus. 

The contraction of the celiary muscle increases the 
convexity of the lens to shorten i ts focal distance and 
at the same time moves it slightly forward, while 
the probability is that the two oblique muscles, 
gl'asping the eyeball upon either side and acting. 
against each other, compress the eyeball laterally, 
thus elongating its anterio-posterior diameter and in­
creasing the distance between the lens and posterior 
wall of the retina. Whatever may be thought of this 
explanation, it cannot be d'enied that elongations of 
the eyeball is the pathological condition in uncom­
plicated myopia, and that such elongation must, of 
necessity, have resulted from the action of the accom· 
1lI0dative apparatus. 

Again, the stimulus of bright light contracts the 
iris, 

'
reducing the pupil, and shutting ofl the periphe· 

ral rays. The central rays. which are brought to a 
focus fnrther away, become the visual ra.ys, and again 
the image is formed too far back for the posterior 
wall of the retina. The action of the accommodative 
apparatus in securing sharp vision is precisely what 
it was in the case of near vision, and again the result 
is temporary myopia. This may also be demonstrated 
by the use of a large and then a small stop before the 
same double convex lens, the image falling further 
back as the size of the stop is reduced. 

In school life we have these two causes acting sing­
ly and also conjOintly to produce the myopic con· 
dition, and being continued too long, overcomes the 
natural elasticity and recuperative energy of the ac· 
commodative apparatus, resulting in chronic, penna­
nent and incurable myopia. 

The remedies are obvious: 
1. Provision for uniformity of light and impartial 

seating of pupils, by placing windows on two opposite 
sides at least of the school room. 

2_ Every window, more especially those exposed to 
direct sunlight, should be provided with two shades of 
different density, both lowering or opening from the 
top of the window. 

3. The maintenance, approximately, of a uniform 
standard of light, presumably that represented by one 
square foot of glass to twelve 01' fifteen of floor space 
on bright. days. 

Some attention would be required, but. if the great 
army of myopices constantly emerging from the schools 
and colleges can be thereby reduced the trouble will 
be well rewarded. 

•• • •• 
THE BOERS AND THE GIRAFFE . 

The Boers are credited with being great hunters, and 
chief of them in his younger days was President Kru­
ger, whose daring in attacking a lion single-handed, 
with a hunting Imift', as 1m:; UlallY tlllle,; been told. 
When the Boers migrated from Cape Colony to the 
Tran:svaal they were forced to clear the way by kill­
ing 6,000 lions, lllanyof whi"h were killed by Kruger. 
For years the South African Boers have been hunters, 
and their skill with the rifle is due to this daily prac­
tice in the fields and woods. But with them the kill­
ing of game has been either a matter of dollars and 
cents or self-protection. 

Theil' creditable work of freeing South Africa of the 
dreaded lions, which roamed in such nulU bel'S that life 
was reudered unsafe anywhere in the country, is offset 
by their ruthless destruction of the giraffe from Cape 
Colony to the Botletli River. If they killed 6,000 lions 
in the Transvaal before existence was made safe, they 
may have killed 60,000 of the innocent, graceful 
giraffes. In the early days of South African history 
the giraffe was the most abundant game in the Trans­
vaal, Matabeland, and Orange Free State, but the 
creature has been killed off like our American buffalo, 
and the few remaining representatives of a noble race 
gradually driven north. For years past the giraffe has 
been a profitable quarry for the Boer hunters, and the 
animal was valued by them only because the hides 
were articles of cOlllmercial use. They were pot-hunted, 
shot down in droves, and destroyed in the greatest 
number possible in every direction. The extinct.ion of 
the animal in South Africa is now threatened, and its 
preservation by legislation comes when it is almost too 
late. In this respect, too, the brief history of the crea­
ture will resemble the story of our buffalo. 

A good giraffe skin is worth from $10 to $20 in South 
Africa to-day, and much more in Europe. On their 
hunting trips ten and fifteen years ago it was a com­
mon matter for one hunter to kill forty and fifty of 
these graceful.animals in one day. The reason for this 
is that the giraffe is the most innocent of animals, 
and easily hunted. They are absolutely defenceless, 
and there is hardly a case on record where a wounded 
giraffe turned upon the hunter. It is true they have 
great powers of speed, and they can dodge rapidly from 
tree to tree in the woods, but they offer such a fair 
mark that these tactics hardly ever save them. Not 

259 
until unusually ft'ightened does the giraffe make it.s 
best speed, and then it is often too late, for the hunt!'r 
is upon it. There is really no !'Iemant of danger �on' 
nected with this �port, and that makes it less exciting 
and attractive to a true sportsmen. Under certaill 
circumstances it is possible to be injured with th!' 
powerful legs of the giraffe, which are capable of kick 
ing a blow that would kill a lion. This latter bea�T 
for this reason tak!'s good care to attack the giraffe n 
unexpected moments_ 

It takes a good horse to run down a giraffe, and if 
the least ad�'antage is permitted the wild creature the 
race is lost. Its peculiar gait is very ungraceful and 
deceptive, but it covers the ground with remarkable 
facility. In the open veldt the hunters always have 
the best of the race, but the giraffe when surprised 
makes instantlv for the forest where tough vines and 
intermingling branches make travels difficult for the 
hunter. The bushes and thorns tear and lagerat.e 
the skin of the horses. but the tough skin of the giraffe 
is barely scratched. The creature will tear a path 
throngh

' 
the toughest and thickest jungle, and never 

suffer in the least. 
This skin or hide of the animal is its chief article of 

value. No wonder that the bullets oft.en fail to pene­
trate this skin, for it is from three-quarters to an inch 
thick, and as tough as it is thick. This skin when 
cured and tanned makes excellent leather for certain 
purposes. The Boers make riding wlrips and sandal" 
out of the skins they do not send to Europe. The 
bones of the giraffe have also a commercial value. The 
leg bones are solid instead of hollow, aud in Europe 
they are in great demand for manufacturing buttons 
and other bone articles. The tendons Qf the giraffe 
are so strong that they will sust.ain an enormous dead 
weight, which gives t.o them pecuniary value. 

The extinction of the giraffe in South Africa is to be 
deplored, because the animal is peculiarly adapted to 
the wilderness of forest and veldt, where it feeds on 
the giraffe acacia tha.t nature seems to have raised 
speciaJIy for it. G. E. W. 

• • • •• 

VITRIFIED CLAYPIPE INSTEAD OF IRON FOR 
GAS MAINS. 

The idea of using vitrified claypipe instead of iron 
was proposed to Irvin Butterworth by Henry L. 
Doherty, President of the Madison (Wisconsin) Gas 
and Electric Company. The former read a paper 
upon it at the Western Gas Association meeting at. 
Milwaukee. The suitability of vitrified claypipe for 
gas mains is due to their cheapness, durability, strength. 
non-susceptibility to electrolytical action, slight sus 
ceptibility to changes of temperature, non-porosity, 
adaptability to the making of service connections by 
the use of special or small auxiliary distributing pipes 
of wrought iron. Vitrified claypipe should, of course, 
be selected and laid with the same care which is given 
to the laying of cast iron mains. The possibilities for 
the reduction of the construction accounts of gas com­
panies by the use of vitrified claypipes instead of iron 
for gas mains seems too great and promising to be de­
spised. 

••••• 

AMERICAN STEEL F'OR A PRINCE'S PALACE. 
The Imperial architect of the Japanese government 

has placed orders with the Chicago Steel Company 
for seveml thousand tons of structural iron and steel to 
be used in the construction of a palace for the Crown 
Prince of Japan at Tokio. The palace is to be 400X300 
feet and three stories high, to be constructed specially 
with a view of withstanding earthquake shocks. The 
general plans includes. says The Railway Review, a 
system of bracing connecting all of the columns below 
the basement floor, the whole system to be imbedded 
in concrete. Under the roof on the line of the bottom 
chord there is to be another system of heavy bracing 
connecting all of the columns_ The object of this 
unique structural design is to get a framework which 
will move as a whole in case it is disturbed by the 
force of an upheaval. There will be an open colonnade 
in front with heavy columns and a broad staircase up 
to the entrance. '.rhe exterior is to be built of Japanese 
granite. 

... ,. 

A LONG PHOTOGRAPHIC TELESCOPE. 

Last spring a plan was proposed at the Harvard Col­
lege Observatory for the construction of a telescope 
of unusual length for photographing the stars and 
planets. Anonymous donors· have now furnished the 
means by which this experiment may be tried. The 
plan will, therefore. take definite shape, and it is ex­
pected that a telescope having an aperture of 12 inches 
and a length of 100 feet or more will be ready for trial 
at Cambridge in a few weeks. 

EDWARD C. PICKERING. 

. I. • 
THE method of making sheet lead for tea packing 

in Formosa is most interesting. The lead is brought 
from Australia in pigs and after being melted is poured 
between two large tiles, the required degree of thick­
ness for the sheet being obtained by pressure by the 
feet. The sheet is aftprward trimmed to suitable sizes 
and shapes for soldering. 
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AN IMPROVEMENT IN FRICTION CLUTCH-PULLEYS. 
Our illustration represents all i mproved friction 

clutch pulley for belting, the invention of Thomas J. 
O'Brien, of Cairo, Ill . , which has an equal friction 
pressure on both sides, and in which the strain of the 
belt is directly i n  the center. The pulley comprises 
two side pieces or webs loosely mounted on the shaft. 
To both webs a pulley-rim is rigidly secured. Be· 
tween the webs and within the pulley·rim is a friction 
disk fa�tened rigidly on the shaft and formed with 
projections, V-shaped in  cross-section as shown, which 
are adapted to engage similarly-formed recesses in two 
bearing. rings attached to the inner sides of the webs .. 
The one bearing-ring is movable and is provided with 
projecting' stems to which angle-levers are pivoted. 
These angle-levers are also pivotally con nected with 
the webs through which the stems extend. Loosely 

O'BRIEN'S FRICTION CLUTCH·PULLEY. 

mounted on the sh aft is a long sleeve, made in two 
sections for convenience, which sleeve is connected by 
links with the angle- levers. In a channel on the sleeve 
a shifting-ring is seated with which the ordinary shift-
ing-lever is .designed to engage. 

. 

When the parts are in the position shown in our illus­
tration the centrally located friction disk will rotate 
with the IIhaft, while the pulley and sleeve, together 
with their connections, will remain stationary. In 
order to set the pulley in motion the shifting-lever is 
operated to move the sleeve toward the pul ley, thereby 
rocking the angle-levers and forcing the bearing ri ng, 
to which the angle-levers are secured, into engagement 
with the friction disk. A slightly further movement 
of the sleeve wil l  cause the pulley to be sh ifted so as to 
force t he friction disk into engagement with the fixed 
bearin� ring. 

When the sleeve is moved in the opposite direction 
coiled springs seated ill recesses formed in the hub of 
the friction disk will press the parts to their loose or 
stationary position. 

. '" . 
A COMPACT HIGH SPEED ENGINE. 

A simple form of engine which would occu py but 
little space and which, nevertheless, would develop 
!'onsiderable power, has long been sought by manu­
facturers of automobiles and launches; for the motors 
at present in use are not only very bulky and heavy, 
but  are often too complex in construction to be readily 
controlled. We have recently had the opportu nity of 
inspecting a small high speed engine, i n vented by a 
mechanical engi neer, Mr. Gabriel P. B. Hoyt, of Ja­
maica, Borough of Queens, New York city, w hich wi l l  

HOYT'S HIGH SPEED ENGINE. 

J ,itutifi, !mtti,au. 
probably find its broadest field of usefulness in auto­
mobiles and launches in which, as we have already re­
marked, high power engines of small size are of the ut­
most importance. 

The engine in question comprises essentially a cylin­
der in which a reciprocating piston is mounted, pro­
vided with a slot into which the wrist pins of two 
crank-arms extend . The cran k arms are carried by 
shafts, which at their extremities, are provided with 
gear wheels meshing with each other. When steam or 
any other motive agent is admitted to the ends of the 

. cylinder a con tin uous rotary motion is  given to the 
shafts by the action of the slotted piston on the crank­
arms and wrist-pins. The two shafts being geared to­
gether, a uniform rotary motion is obtained without 
vibration, especial ly when the piston starts on the re­
turn stroke, as the t wo shafts rotate in opposite direc­
tions by reason of the connecting geari n g. The piston 
is  al ways perfectly balanced; for the oppositely turn­
ing wrist-pins are at all positions of the stroke at equal 
distances from the center of the .piston. Any suitable 
valve-gear can be employed. 

We have seen a double engine of this type, which 
although it occupied less than a cubic foot of space, 
developed 6 horse power at 600 revol utions. The 
engine was only a rough model, moun ted on an old soap 
box and held in place merely by the steam pipe ; never­
theless, despite the unstabl� foundation, the vibration 
was h a rdly perceptible either to the eye or touch. 

By changing the construction of the valves the en­
gine can be converted into a gas engine, in which form 
it  wi l l  probably be especially serviceable in launches. 
The lack of vibration, the large power wh ich is con­
densed within a small space, and the  siinplicity of con­
struction in which the usual crosshead!:! and guides 
have been dispensed with, are the chief points of in­
terest in this new engine. 

• .e . •  

A BOILER WITH A REMOVABLE FIRE BOX. 
The relining of the fire box of a boiler is a task 

which, besides necessitating the expenditure of much 
time and labor, is often accompanied by difficulties due 
to the construction of the furnace. It was wit,h the 
object of facilitating the relining of fire boxes that the 
boiler- furnace we illustrate hel'ewith, was i n ven ted by 
Mr. Charles W. Baird, of 495 Broadway, New York 
city-an object which has been attained by the em­
ployment of a removable skeleton frame with which 
the furnace parts are connected . 

The skeleton frame in question slides on trucks i n  
the sides o f  the fi 1'E'  box and is  provided on each side 
with water- legs furnished with blow-otfs and cross­
connected in the rear by a pipe projecting up into the 
bottom of the boiler, far enough to prevent the pass­
ing of sediment or scale into the legs and to maintain 
the proper quantity of water in the legs. The water­
legs add to the power of the boiler, since they also gen­
erbote steam. Moreover, they take the place of the 
usual firebrick lining, which, in  the ordinary construc­
tion of boilers, hard fired, is usually very short-l ived. 

Between the sides of the skeleton-frame, cross bars 
extend which, in conj unction with a dead-plate at the 
front of the frame serves to support the grate-bars. 
The door-front is carried by the arch and dead-plates. 
'.rile arch-plate supports its own bricks but not thoEe 
of the smoke box above and is completely protected by 
its firebrick lining so that it  cannot readily burn out. 
A new plate can be substituted whenever necessary 
without d isturbing the construction of the fixed parts 
of the furnace. When the supporting firebricks are 
burned the arch-plate is stil l  held in position by metal­
lic blocks lIIounted on the end portions of the dead­
plate. The arch-plate is protected from the fire by a 
special form of brick which locks into the arch-plate 
and w h ich can be renewed when burned out in a very 
short time. By reason of this protection the arch­
plate is preserved so that it will at all times sustain the 
brickwork above it comprising the smoke box, etc. 

The skeleton-frame with its water legs, w hen slid 
into position on its track�, is jacked up firmly against 
the heading course of the upper brick l ining and is 
held in place by wedges forced under the frame. When 
it is desired to reline the furnace the skeleton frawe is 
raised at each end by jack screws; and the wedges are 
removed to allow the frame to s ink on rollers placed 
on the tracks. The skeleton frame can then be pu lled 
out, thus leaving the interior unobstructed for any 
necessary repairs. 

The water-legs are protected at the hottest part by a 
lining of retort cement, which by experience has been 
found to be far superior to firebrick. 

IT is most difficult to obtain satisfactory and ade­
quate translation!:! of catalogups and price lists. There 
are many firms who profess to make technical trans­
lations, but their charges for the work are usually 
high and the manufacturer has no security that his 
work wil l  be properly carried out and he has no means 
of gaging the l iterary style of the translations. The 
English press has recently agitated this subject and 
the last num ber of Feildeu's Magazine has an editoral 
devoted to it. 

OCTOBER 21, 1&)9. 
A COMBINED WALKING AND SULKY PLOW. 

A patent has been granted to James E. Phillips, of 
Dayton, Mich. ,  for a plow which is designed to be used 
either as a walking or sulky plow, it being possible to 
employ as many horses as the hardnesS' of the soil 
and the width of the furrow to be turned lIIay require. 

When used as a sulky, the plow is  fitted with a skel­
eton axle having two series of apertures and adj ust­
able spindles for the wheels. The pole enters the space 
between the top and bottom plates of the axle and is 
held in place by a pivot-pin passed through one of 
the apertures of the series. The pin is shifted from 
one aperture to another, to permit the working of two, 
three, or four horses. Au equalizing bar is pivotally 
secured to the outer end of the pole at one end, its 
other end being slotted to receive a bolt passing 
through one of the second series of apertures in the 

PHILLIPS' WALKING AND SULKY PLOW. 

axle. The bolt can l ikewise be shifted to permit 
the employment of two or three horses. The axle 
can be raised or lowered by lever!:! which can be ad­
j usted to suit the driver without changing the depth 
of the furrow. The plow standard is vertically ad­
justable and carries a seat which can be shifted to 
balance the weight of the double-trees, so that the plow 
will not run too much on its point. The handles for the 
share are provided with a long, curved slot, with a set ­
screw passing through the heel of the plow beam and 
the curved slot. When working two horses the beam 
is carried to the left hand end of the slot and secured. 
When three horses are used, t he beam is shifted to the 
center of the slot, and when four horses are employed, 
to the right hand end of the slot. When the sulky plow 
is to be converted into a walking plow the share and 
handles are removed. A longer beam is then attached 
to the plow standard, and handles and a suitable clevis 
provided. 

The swing of the beam being limited by stops in 
turning corners, the plow can not turn over, for one 
wheel will roll back and the other forward. 

The novel features of the invention are to be found 
in the ingenious means devised for equalizing the 
draft, rendering it possible to employs everal horses. 

TRY. �KELETON-PRAME. 

A BOILER WITH A REMOVABLE FIRE BOX. 
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OCTOBER 2 1 ,  1 899. 
THE PHILADELPHIA SUBWAY AND TUNNEL. 

The engineering problems which have been lUet and 
soh'ed in Philadelphia in the new Pennsylvania 
Avenue Sub way and Tunnel are of peculiar interest at 
the present t ime, when the subject of rapid transit in 
New York and other cit.ies is, awakening such wide­
spread attention. These problems are also similar to 
those which wiI I  face the engineers of the East River 
and other tunnel projects which are contemplated. 

The Philadelphia Subway and Tunnel which has 
b e e  n completed. abolishes 
seventeen dangerous grade 
crossi ngs of the Philadelphia 
anrl Reading Rail way on the 
line of Pen nsylvania Avenue 
in the heart of the city of 
Philadelphia and involves an 
expenditure of approximately 
$6,000, 000. 

J c itutific �tUtri,au. 
It i s  believed that the new system wi l l  result in  a 

partial financial return to the city in increased taxes, 
on account of the increased val uation of the propert.y. 
A reference to the Illap wil l  give some idea of the enor­
IllOUS amount of work which was reqll i J·ed . From Cal­
lowhill Street, between Eleventh and T welfth Streets 
to Thi rteenth and Noble StJ'eets, extends an elevated 
structure 959 feet in length. The sub way from Thir­
teent.h  St.reet to a point east !.If T wenty-second Street, 
is 4, 180 feet in length. T he tunnel has a length of 2, 7 1 1  
feet from the east side o f  Twenty-second Street to a 
point west of T wen ty-sixth Street, where the tu nnel 
ends. An open subway extends to the westward and 
is 2, 150 feet long, terminating at Thirtieth Street. The 

total length of the work is, therefore, about two 
m iles. Accompanying this depression and alter­

at.ion of tracks, there was also an enormous 
amount of work in the alteration, con­

struction and reconstruction of all the 
yard tracks, freight house�, engine 

depots and signal buildi ngs and 
other structures, so as to pro-

street traffic was reduced to a minImum. Fifty-fi"e 
shafts were sunk at various poi nts and tunnel head­
ings were driven from them. Hoistings engines with 
derricks, generally driven by COllJ pressed air, were 
placed over each shaft to lift the excavated material. 
The tunnel headi ngs were worked with rock-drills 
driven by compressed air. After the tunnel was begun 
it was found that Philadelphia had a considerably 
larger n u mber of mains for water and gas, conduit�  
for electricity and sewers than was known to exist at 
the different bureaus. They were all in active opera­
tion, and on many occasions offered serious menace and 
several times damage t.o the building of the new 
sewers. The work of constructing the outlets into 
the Sch uylkill  River at Powelton Avenue. as shown by 
the dotted line on our map, was most ted ious, owing 
to the fact that the sewer had to be built on piles and 
platform through an old wharf, with the top of the 
platform below mean loW' water, req uiring the use of a 
diver and making it necessary to work for a time at 
low tide only. 

On Pennsylvania Aven ue, between Green Street and 
Fai rmount Avenue, the tun­

On December 26, 1890, the 
city of Philadelphia author­
ized the construction of the 
Philadelphia a n d  Reading 
Terminal Railroad to T wel fth 
and Market Streets upon con­
dition that at the points 
where its allied companies' 
tracks crossed Broad Street 
at Pennsylvania Avenue and 
near Lehigh Avenue, Broad 
Street should be raised about 
21 feet so as to carry it by 
bridges over the tracks of the 
railroads. After the construc­
tion of the bridge and its 
approaches n e a r  L e h i g h 
Aven ue in the northern part 
of the city, it was clearl y dem­
onstrated that a s i III i I a r 
raising of the grade of Bl"Oad 
S t r e e t a t Pennsylvania 
Aven ue, which is almost in 
the heart of the city, would 
not only seriously damage 
valuable property, but would 

MAP OF THE PHILADELPHIA SUBWAY AND TUNNEL, WITH SECTIONS. 

nel excavation was carried on 
beneath d wellings, of which 
a large n umber " were occu­
pied. Driving tunnels and 
constructing sewers beneath 
t.he streets in the heart of a 
great city, maintaining the 
How in existing sewers and 
other municipal structures, re­
quiring blasting, and the 
close proximity to industrial 
establishments c o n  t a i n i ng 
delicate machinery, meeting 
with treacherous quicksand�, 
fighting the tides-al l  these 
were circumstances which re­
quired the greatest diligence 
on the part of engineers of 
known ability in order to 
attain the desired end. One 
of our engravings shows one 

also ruin the city's finest avenue which is one of the nota­
ble streets of the world and which is userl for all military 
and civic displays and there would sti ll be Jeft sixteen 
dangerous grade crossings unprovided for, so that other 
means of o bviating the difficulty were sought for. The 
question of elevating the railroad tracks from Thir­
teenth Street to Thirtieth Street was considered . But as 
such ftonstruction would h ave e"ntai led the crossillg of 
the intersecti ng street by bridges which would probably 
have to be of the plate-girder type, and as many of th!' 
streets crossed were im­
portant highways, it was 
seriously objected to by 
the citizens of the south­
ern part of the city. The 
bridge O\'er Broad Street 
itself was vigorously op­
posed to in view of the 
fact that not only the 
tracks leading to the ter­
minal, but also the con­
nection to t h e  Willow 
Street branch and the 
sidings to the freight house 
on the east side of Broad 
Street would have to be 
provided for. This would 
have resulted in a bridge 
265 feet long, which would 
be objectionable. The en­
gineers of the city of Phila­
delphia and of the Rail·  
road Company, assisted 
by the late John A. Wilson 
as consulting engineer, had 
consultations which re­
sulted in the preparation 
of plans and estimates for 
the depressing of the tracks 
by an open subway cro,sed 

vide as much accommodation and as full and conve­
nient a method for operation and conducting business 
as then existed, adequate track qonnect ions to the vari· 
ous industrial establish ments along the line 01 the Phila­
delphia and Reading Railroad had also to be provided, 
for the n e w  subway passes by the Baldwin Lo­
comoti ve Works and other great establishments which 
help make Philadelphia one of the greatest manufac­
turing cities in the world. The entire reconstruction 
of the sewage system between Twelft.h and Thirtieth 

of the difficulties with which 
the engineers had to contend. This was the raising 
of a 48-inch water main which crossed Pennsyl­
vania A venue on the line of Fairmount Avenue, 
Green Street, and Twenty-fourth Street, and at !luch 
an elevation as to interfere with the arch of the 
tunnel. It was, therefore, necessary to reduce the 
diameters of the mains to allow them to cross. This 
was accomplished by dividing the 48 -inch main into 
two 36-inch mains at Fairmount Avenue, w hile at 
Twenty-fourth Street and Green Street the diameter 

was reduced by means of 
a reducer-cone on either 
side of the th roat, using 
the principle upon which 
the Venturi meter is based. 

Another of our engrav­
ings shows the method 
used in building a tem­
porary front for one of 
the Bald win shops at. E igh 
teenth Street. The old 
front was removed and 
after the retaining wall 
of the sub way was built 
the new front was con­
l:itructed with the wall for 
a foundation. At various 
other points similar work 
was carried on. 

by bridges and by a tunnel 
under P e n  n s y I v a n  i a 
Avenue, thus abol ishing at 
one stroke al l grade cross­
ings and at the same time 
providing adequate facili­
ties for both freight and 
passen!!'el' t r a ffi c . The 

RAILROAD YARD AT TWENTIETH STREET DURING CONSTRUCTION. 

We will now proceed to 
describe the subway and 
tunnel in d e  t a i I .  Our 
bird's-eye view of the sub­
way and yard looking east 
from Sixteenth S t I' e e t 
shows at the extreme right 
the tracks of t.he Phila­
delphia and Reading Rail­
way Company, which de­
scend by a grade of 2% feet 
per h undred into the de­
pressed yard . The tracks 
cross Thirteenth Street 
at about the p r e s e n t 
grade, necessitating the 
lowering of that street so 
as to pass under the rai l-

subway does not disfigure any of the streets which 
it crosses and the grades have been so arranged that 
the superstructure of the bridges are beneath the 
level of the streets so that they present an unbroken 
appearance. The tunnel itself is destined to work a 
great reformation in an entire section of the city which 
will result in an increaseil value to private property, 
and l'ennsylvania Avenue itself will soon be a splendid 
drive way furnishing an appropriate entrance to Fair­
mount Park. 

Streets was necessary, and considerable alterations in 
the gas and water mains, and electric conduits were 
also required. 

Three independent systems of sewers naving a total 
length of 3� m i les were necessary to drain the terri­
tory with its new conditions, so that entirely new 
sewel's were constrncted, as the then existing system 
was not deep enough for use. On account of the new 
sewers being in the heart of the great city, they w ere 
constructed in tunnel, so that" the interference from 

road_ Between this st reet 
and a point near Sixteenth Street, the entire space be­
tween the northern side of Callowhill Street and the 
north side of Pennsylvania Avenue has been excavated, 
forming an i m mense depressed yard. Broad Street 
and Fifteenth Street are carrierl over this yard on 
bridges, as shown in our engraving, Broad Street being 
the first bridge shown. The streets are carried over 
the subway on plat,e girder-decked bridges from Six­
teenth to T wenty-second Streets, the tracks running 
on a comparatively flat grade to a subway whose width 
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is about 80 feet, and having 20 feet clearance between 
the top of the rai l  and the bottom of the girders at the 
street crossing, as shown in our sectional plan of the 
subway. The side walls of the tunnel are vertical and 
are built of rubble malionry in  the best manner. At 
T wentieth Street the subway opens out i n to a large 
yard which is triangular in shape, and is olle of the 
most impressive pieces of work in the whole sub way. 
It  will contain the new engine house, freight houses, 
and repair shop. N one of t hese are built at present. 
From a point east of Twenty-second Street a tunnel ex­
tends to  a point near the entrance of the B. & O. R. R. 
tunnel west of T wenty-sixth St reet. Frolll this latter 
point to Thirtieth Street the tracks ascend with a 1 '3 
per cent grade to the original grad e at Th irtieth Street. 
In order to carry on the work along the line of the  
Pennsylvania Avenue it was necessary to  lay  tem porary 
tracks on Hamilton Street from a con nection at Tenth 
Street with the Willow Street branch to the mai n l ine  
at  T wenty·second Street, and from this  point westward 
to shift the old tracks on Pennsy l vania A venne to the 
south s ide so as to admit o f  the construction of the 
northern wall of the tunnel ,  aftel' which the temporary 
track was shifted to the extreme north side of the 
avenue and supported in part by the newJy constructed 
wall. This, of course, allowed the south wal l of thfl 
tunnel and the arches to be built . .  -Rail way faci l ities 
were mai ntained with bnsiness establishments by 
means of temporary tracks during the construction. 
After the completion of the tempol'ary tracks, build­
ings on both sides of Pennsylvania Avenue were under­
pin ned, and where the tracks ran down into the sub­
way at Th irteenth Street it was necessary to lower this 
street about 13 feet i n  order to avoid the grade cross­
ing. The work on the south side of Pennsyl vania 
Aven ue west of Fifteenth Street included heavy re­
taining walls. At one or t wo places along the line of 
the subway, sharp i nclines will permit cars to ascen d  
t o  the level of t h e  street, a n d  at o n e  place, a t  least, 
there is an opening made from the sub way into the 
present ground floor of bui ldings by means of a hy­
draulic l ift. 

It is a most interesting walk to descend to the sub­
way by one of the inclines and walk th rough it. The 
worklllanship has been of the best, and the subway 
and tunnel solve the problem of rapid communication 
through a city as far as Philadelphia is concerned. The 
tunnel itself consists of a seglllental arch with 52 feet 
span and 8 feet 8 inches rise; the crown is 22 feet 
above the top of the rail and the arch radius is 43 feet 
4 inches and it is designed for four tracks. The arch roof 
is of brick 3 feet thick at the crown and 4 feet thick at 
the springing line. Over the top of the tunnel and in 
the center of Pennsylvania Avenue are thirteen open­
ings for ventilation .  These are constructed of steel 
protected by a terra cotta coverin g. The visible open­
ings in the street are 10 feet wide by 47 feet 10 inches 
long for twelve of tbe openiugs and 1 0  feet by 78 feet 
for one. These openings are surl'ou nded by a rustic 
masonry wall 3 feet 8 inches i n  height, around which 
vines wil l  be planted, and around this wall is a grass 
plat 6 feet wide, in which shrubs wi l l  be planted. An 
ornamental iron fence, protected by an 8-inch graphite 
curb, will surround the w hole. I n  appearance Penn­
sy lvania Avenue wi l l  soon reselllble Park Avenue in 
New York, although it does not do so at present. 
There is  no doubt that the tunnel will cause a vast i m­
provement in the section of the city through which it 
runs, for the avenue itself is now 120 feet wide and the 
sidewalks 20 feet in width; the six feet neal'est the 
eurb are sodded and planted with selected trees. Be­
tween the main curbS, 80 f�et apal·t, the street will be 
of asphalt, the distance between the main cUI'b and the 
ventilating openings being 27 feet on each s ide of the 
street. At the western end Pennsylvania Avenue 
widens out into a plaza where the Washington monu­
ment is located. When the tracks are finally removed 
and the streets properly repaired, it will be a most ad­
vantageous means of access to Fairmount Park. There 
is an open sub way east of the tunneL When the origi­
nal plans of the tunnel were prepared, an arti ficial sys­
tem for ventilating was devised, but owing to the ex­
pense it was not carried out, and the tunnel is so ad­
mirably ventilated that it would hardly seem necessary 
to install such a system. The total weight of the 
bridges is 7, 529, 783 pounds and of the vent openings 
1, 710,000 pounds, making a total of 9, 239, 783 pounds, or 
about 4, 600 tons. · The work of constructing the sub­
way and tunnel has been carried out u nde� the direc­
tion of the Bureau of Surveys of the Department of 
Public Works, of which Mr. George S. Webster, M. 
Am. Soc. C .E. ,  is chief engineer, and we are i ndebted 
to hilll for courtesies in the preparation of the present 
article. 

e t  • • • 

A DOUBLE-TRACK drawbridge over the ChicalZo River 
was recently shifted ],odily a distance of 83 feet. The 
method employed was to jack it u p  26 inches from its 
central pier, thus allowing a cradle to be built under­
neath it. This cradle ran on ways which were lubri­
cated with tallo w and the weight of the bridge having 
been transferred to it the whole was hauled bodily to 
its new position. The weight was over 600 tons. 

The EruptIon. of" Mauna Loa and the 
S u n.pot PerIod. 

To the Editor of the SCIENTIFIC AMERICAN : 
I n  your n u mber of September 2 you furnish some 

very interesting details concerning the recent  eruption 
of this celebrated volcano and give the dates of the 
known emptions. Having lately read a paper (not yet 
published) before the Royal Irish Academy on the re­
lations observable between the dates of volcanic emp­
tions and the sunspot period, and with reference to five 
volcanoes of Europe, I was greatl y  i nterested by learn 
ing the dates of the Mauna Loa eru ptions as communi­
cated in  your article, a.nd beg leave to submit the fol ­
lowing details as representing the con nection obsel'v­
able between the dates of the eru ptions mentioned and 
the years of Maxima and Minima sunspot periods as 
known, the Maxima being marked -I- and the Min ­
i ma-

Years of Eru ption Interva ls in 
as men tiolled . years. 

Corresponding 
sunspot period 

years. 
Differences. 

1789 + 1 789 
34 

1823 -1823'2 0'2 
1 824 
1 82.� 

17 
1840 -1837'2 2'8 

12 
1852 

3 
1855 -1856'2 1'2 

4 
1859 + 1860'2 1 -2 

9 
1868 -1867'2 0'8 

13 
1881 -1879 2'0 

6 
1887 --1889'6 2'6 
1899 (- 1901 ?) 

It may be observed that the sunspot year's herein 
presen ted are fOI' the most part years of Minima (there 
being in fact, but two years of Maxima) . This would 
be quite i n  accordance with Kl uge's theory a.s to the 
correspondence of years of marked volcanic activity 
with Minima sunspot years. It would be very interest­
ing to treat in the same way the nata ascertainable as 
regards the other American volcanoes and I h ave tj:le 
certai nty that the results would prove very interesting 
and help to the elucidation of the causes of volcanic 
activity in  general . J. P. O'REILLY, 

Ex-professor Mining and Mineralogy, Royal College 
of Science, Dublin. 

September 12, 1899. 

The T_entleth Cent u r y  Proble m .  

To the Editor of the SCIENTIFIC AMERICAN : 

I have j ust noticed an article ill youl' excel lent paper 
under the caption of "Some Calendztrial Facts About 
the Twentieth Cent"ury. " In this article you make the 
statement t hat, " of course, the first century began 
with tbe year 1 and closed with the year 100. " This 
seems a trite statement, and yet even in th is there is 
room for cavil. Some of those who have been discussing 
the question on this coast are prone to get mixed up on 
j ust what they mean. A child is not one year old until 
it has passed the last day of the twelve months since its 
birth, and yet it was in its first yeal' during the whole 
of the time up until it  can be said to be a year old. 
The fact of its being one year old, or being in its flrst 
year, are two entirely different things. But the mis­
take of confounding these two ideas is what makes 
the difficulty in the minds of many in the application 
of the same principle to the counting time when we 
have to deal with centuries. A century is not one 
year, old, if you will allow that expression,  until the 
first year is passed; so l ikewise the hundredth year is 
not b O  denominated until it .  has also passed. When 
we write dates we write the time that has passed, 
counting froln the supposed birth of Christ up to and 
including the day which is then in progress. For in­
stance, when we write the present date we say that 
1899 years have passed away, and that we are in the 
9th month and the 26th day of that month. which 
month and day belong to t.he 1900th year. Or, in other 
words, we are now in the 1900th year; and the 1900th 
year will close on December 31, 1899. We do not begin 
to write our date (w hich refers to time passed) as 1900 
until after the real year is passed. 

As soon as we have passed into the 1901st year, we 
begin to write our date as 1900, and so many months 
and days. But the month and days belong to the 
new year. Hence, we can but conclude that we are 
now in the 1900th year, and that the year closes the 
century. If this be true then the 20th century will 
begin on January 1,  1900. 

Will you please let me know whether I have your 
idea or not, and, if  not whether my reasoning is cor­
rect ? I wouU like to have this subject set clearly be­
fore your readers, for, although it is of minor i lllport­
ance, yet it is a question which puzzles many of them. 

E. H. VAN PAT'rEN. 
Dayton, Washington, September 26, 1899. 
[The first century began on Jan. 1 of the year one. 

OCTOBER 2 1 ,  1 899. 
January 1st of the year 100 was sti l l  of the first century, 
otherwise that century would only have continued 
ninety-nine years. The second century began on 
January 1st of the year 101. 

The same custOIll bolds true with reference to num­
berilJg years that is in vogue with reference to nam­
ing months and numbering the days of a month. We 
name a Illonth or numbel' a month as soon as we 
enter upon it,  and i t  retains that name or number 
during its entire term, so t h e  moment we enter upon 
a new year, the year is identified with its own n u m ­
ber in the series of yea�s, w h ich number it retains 
to the close of the year. H ence the date referred to 
is not the 26th day of the 9th  month of the 1900 th  
year, but  the  26th day of  the 9th month of  the 1899th 
year. Putting it otherwise, we Illay say that t h e  
length of t i m e  from t h e  beginni n !{  of the Ch ristian 
era to the c lose of September 26. 1899, was 1898 years 
8 months 26 days. It  is  evident, therefore, that the 
length of t i me f l'om the beginning of tht' Chris·· 
tian era to th� close of Decem ber 3 1 ,  1900, is just 
1900 years, which com pletes the 19th century, this 
centUl'y having been so called ever since the first mo· 
Illent of Jan ual'Y 1 ,  1801 . The moment w e  enter upon 
January 1 ,  1901 , we begin the  1901 st year, w h ich is t.he 
first year of the 20th century. That we really begin 
to write the n u m ber of a year as soon as that year has 
begun, and not after it  has passed, as 0 1\ 1' correspond · 
ent maintains, is a matter not to be settled by logiC. 
of conrse. It is a simple matter of fact ,  uni versal ly  
recognized by h istorians and astronomers, snch  havi u g  
been t h e  cllstom from t h e  beginning o f  the Christ ian 
epoch,  and even in earl ier times in oth er epochs. 
Whether we write " Septem ber, 26 . 1899, " or . .  9-26, 
1899 ,"  we have simply an abbre viated form of wri t ing 
in ful l ., the 26th day of Septelll bel' iu the year of our  
Lord 1 899. "-ED.]  

A u tomobile N e w  • •  
In Germany trials are being made with ambulance 

carriagelil provided with 5 horse power petroleu m en · 
glne, with sufficient  fuel to run for fifteen hours. The 
engine dri ves a dynamo, and a powerful projector: is 
also furnished. 

. 

All automobile party to make a journey to the Mam­
moth Cave. of Kentucky, i s  being organized . The 
party will be made up of eight persons, tl"aveling i n  
two automobiles, whi le  a third wi l l  carry t h e  bag­
gage of the party. The start wi l l  be made about Oc · 
tober 15. 

One great reason for the popularity of the automobile 
is that it can be more readily managed by wOlllen than 
horse-drawn vehicles. Many wOlllen object to drivin/l 
horses on account of their liabi l ity to shy or bolt. The 
automobi le offers marked advantages in this respect, 
but no lady should try running an automobile unti l  
she thoroughly understands the mechanisllI . 

The Mechanical Science Section of the B:'itish Asso· 
ciation is in favor of an amendment of the laws I'egll ' 
lating the use of motor wagons on the high ways. A t  
present al l motor cars i n  England are l imited t o  tll l"ee 
tons weight unloaded . It ilil now found that the eco­
nomical load is from 8 to 10 tons, and to carry this it is 
consid ered desirable to be allowed a heavier weight 
when unloaded than 3 tons. Of course some light metal 
can be ul'ed in the constrllction of Illotor carriages, but 
it is not considered desirable i n  heavy wagons. It  is be­
lieved that the whole matter wil l  be brought up before 
Parliament during the next session. 

Dr. Leh wess proposes to und el·take an automob ile 
trip from Pekin to Londou, or a distance of 8,000 miles, 
the I!;reater portion of which is through a practical ly  
unknown country. A special carriage, built to  order 
for the extraordinaril y se vere work, is being made by 
a Paris firm. T he car has a carrying capacity of fuel 
and water sufficient to propel the car 300 to 400 miles. 
The start will  be made about the end of February or 
March. The car will be run through Brindisi and from 
there it will  be taken by water to the East. The doc­
tor's companions wil l  be two mechanics. There is no 
question that this is a serious attempt which is being 
made. The automobile ind ustry has always suffered 
from races, excursions, etc. , which are not properly 
planned or which are beyond the l imits of present con­
struction. We are afraid that the present instance 
will be no exception to the general rule. 

. . ".  .. .  
German Amber Production Acquired by the 

State. 

By virtue of the law of May 1, A. C. , the entire am­
ber production of East Prussia has passed i nto the 
hands of the government. Paragraph 1 of the law 
reads : " The Imperial government is· empowered to 
apply the sum of M. 9. 750, 000 ($2,450,000) to the pur­
chase of the real estate situated in the districts of Fisch­
hausen and Memel and in the city of Konigsberg i. p . ,  
belonging to the firm of Stantien & Becker or Pri vy 
Councilor Becker of Konil!;sberg i. p . ,  as well as the 
entire business and establishment carried on under the 
said firm in Germany for the production and working 
up of amber and trade in  raw amber, ambroid, melted 
amber (oolopbony) and by-products.-Farben Zeitung. 
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Selenee Note •• 

The chalk plate process is being used with satisfac­
tion in the various monthly reports of the Climate and 
Crop Service. 

On October 6, a statue  of John Ericsson was un­
vei led i n  the presence of an enorlllous crowd at Gothen­
burg, Sweden. N early 40, 000 school children with 
banners marched by the statue which was modeled by 
the S wedish sculptor Fah lstadt. 

Work has begun on the renovation of the fa9ade of 
the Cathedral of Milan. An attelllPt will be made to 
rem ove some of the inconsistencies of style due to the 
fact that four centu ries were taken in the completion 
of the cathedral. The plan adopted is that of (i uiseppe 
Brentano, who won the prize over 120 cOlllpetitors. 

The American Horological Society held its sec· 
ond ann ual watch and clock trade exhibit in Chi ­
cago. The exh i bit opened on October 2 ,  and closed 
October 14. '.rhe exhibit  include watches and clocks, 
tools, and novelties of all kinds. The  p rocess of dia­
mond-cutting, lens gri nding, e lectro'plating, engrav­
ing, etc. , was shown.  

Nine col umns of the hypostyle hall  of the Tem ple 
of EI ·Karn ak ,  at Thebes have fallen.  The Temple of 
El -Karnak is one of the most magnificent tenlples of 
ancient architectu re in the worl d .  The hal l  measures 
170 X 329 feet,  The stone roof was originally sup­
ported by 134 colu lll ns, the tal lest of which were nearly 
70 feet h igh and 12 feet i n  d iameter. It  was built  by 
Setee I.  of the ni neteen th  Egyptian dynasty. 

Prof. R. T. Hil l ,  of Washington, accompanied by a 
party of five men,  has started on a peri lous voyage 
down the Grand Canyon of the Rio Grande. They 
left Presidio October 7. They will n ot be able to get 
out of the canyon unt i l  Del Rio, abou t 200 m i les below 
theil' stal·t iug point, is reached. The Mex ican guide 
w ho is with the party made a trip through the canyon 
a fe w years ago, and he is  the only person known to 
have made the dangerous voyage. Recently there 
have been severe rains in  this region which has caused 
a large flow of water in the ri ver so that i t  i s  thought 
there will be l i ttle di fficulty in making the trip in 
boats, 

T he Society for Checking Abuses of Public Adver­
tising, or .. Seapa " as it is usually called in England, is  
having considerable success. The Bui lding Act 
ComlHittee of Londolt County Council have rec­
om mended the pr-ohi bition of offensive signs, and 
in lHany places the  Society has obtained the conces­
sions it desired. The Northeastern Rai lway Com· 
pany has commenced to remove some advert isements 
wh ich were consi dered unsati6factory. The Society 
has awakened considerable iuterest in foreign coun­
tries. Notwithstand ing the value of ·the work the 
Society i s  doing its work with an expenditure of less 
t hall $500 per annum. 

The Export Exposition at Phi ladelphia is grad ual ly  
getting i n  shape. The cool days and the 50-cent rate 
of adm ission make the esplanade and exh i bit ion aisles 
look d reary unti l  6 o'clock. A lal'ge propol·tion of the 
exhibitors are not found at their spaces until  the even­
ing. Many of the exhibitors of movi ng mach inery 
defer their  exhi bitions unti l  �he evening. It  is said 
that the management is conlSidering the feas ibi lity of 
contin uing the exposition until Novem bel' 30. Work 
has begun on a covered passageway to connect the 
main bui Li ing with the Agricultural Bui lding. Only 
a few ex h i bi tors are sti l l  behi lld with thei r ex hibits. 

The Treasury Department wil l  shortly put in­
to operation a new piau fOl' refining at the mints, 
which will save the government $60,000 01' $70,000 a 
year. It is always necessary to mix a certai n amouut 
of sil vel' with gold in  refil l ing it, and the mints have 
been in the hltbit of using their own si lver over and 
over again ,  gai ning noth i l lg by it  eithel' "in profit nor in 
the quality of the work done. The govern ment is 
authorized by law to do refining fOI' indi vidual cus­
tomers as well  as for its own coinage, pl'ovided that 
the charges do not exceed the actual cost of the work. 
The p l'esent scale of charges for refining silver is prob­
ably t wenty years old, and the Treasury now intends 
to lower its charges so as to attract silver held by 
private parties and thus get what i t  needs for its gold 
refining with compensation' thrown in. 

It may n;)t be general ly known that the by products 
of fruit stones are of considerable value. The pits of 
peaches, apricots, nectarines, plums and pru nes which 
have heretofore been thrown away or used for fuel 
have a market value. This is special ly true of the 
peach and apricot pits. There . is now a strong de­
lDand for them at $8 to $10 a ton , delivered in San 
Francisco. The kernel is  of con rse what is sought. 
From the  kernel of the apricot Tn rkish . .  n u t  ('an rl v " 
is made which h�s almost displaced the al rnon rl .  '.r he 
same snbstance is  used for the ad ulteration of c inna­
mon, allspice and nutmeg. Prussic acid, and esspnce 
and oil of almonrls are made from the peach and prune 
pits and these fl a'<"orl' are used in many ways. The 
pits are cracked in  San Francisco and the kernels are 
then sent East. 

i cieutifi, !meri,au. 
E ngineering N otes. 

A bicycle geared to 240 will be sent to the Paris Ex­
pos ition. The front sprocket contains 60 teeth and 
the rear sprocket 17 teeth. 

At the southern entrance to the S uez Canal, at Port 
Tewfik, there is an oi l instal lation. The oil is stored in 
vast quantities in tan ks for use either by ships or in 
houses. The tanks each have a capacity of 4,000 tons 
of liquid fuel for such steamers as may be fit.ted to 
burn it.  Special trucks are provided for sending oil 
by  rai l  and the wants of the neighborhood are sup­
pl ied by small oi l  tanks. 

The new air power cars in use on the Twenty-eighth 
and T wenty-ninth Street l ines, New York City, are 
doi ng excel lent service and the noise of the exhaust 
ai r is not disagreeable, but it leaves a fi l thy trai l of 
mingled grease, graphite and 1I10istur'e on the road­
wav close to the tracks, which is unpleasant. in  appear­
an�e and in odor. It ought to be a comparatively 
simple matter to remedy this by putting in  prope!' 
drip pans. 

The St. Lawrence cana ls will attract a great deal of 
trade w hen they are completed. Tl;le capacity of the 
canals now n earing com pletion wi l l  at  first be ahout 
3, 000, 000 tons a year in one direction, but by degrees 
as �hips are bui l t  more to the req u i relIlents of the 
trade, the capacity may be doubled and when the 
power of the Fal ls for l ighting purposes it! fully used 
an d the canal system comes under government control 
12, 000, 006 tons each way may be hand led. 

A shaft w h ich has j ust been com pleted by the Bethle­
hem St.eel Company for' the Boston Elevated Rai l way, 
is 27 feet 10 i nches long, and the diameter of the fly­
wheel fit is  37 inches ; the diameter of jouruals, 34 
inches ; the diameter of the cran k disk fit 32 inches. 
The shaft is hol low. the axis hole being 1776 inch.es i ll 
diametel·. The weight is 65,410 pounds. 'rhe shaft is 
of fluid compressed n ickel steel hydraulical ly-forged 
on a mand rel, o i l  tempered and an nealed.  

A natural soap mine and a pai nt mine were two of 
the latest curiosi ties which have been discovered in 
British Columbia. Several soda lakes have been found 
i ll thp. foothills near Ashcroft, British Colu mbia. Ac­
cording to Fei lden's Magazine their bottOIlls and 
iihores are Dncrusted with a natural washing compound 
containing borax and soda. It is quite equal to the 
washing powders i n  common use for cleansing pur­
poses. About 275 tons of the compound have been 
cut and taken out of one lake. It is  handled exactly 
the same as ice. One lake alone contains 20, 000 tons. 

The manager of the Chicago El ectric Traction Com­
pany has devised a new transfer ticket which is  be­
lieved to be quite original and which is i l l ustrated in  
the " Stl'eet Ra ilway Review."  The t i ( 'ket i n  many 
respects does not differ from those ah'ead y in use. 
The date of the month and the hour of the day is  in­
dicated by punching out the proper figures in the top 
or margin in the usual manner, FOI' indicat i n g- the 
des�i nat ion a diagrammatic sketch of the compan y's 
lines is  placed in the lower part of the ticket, and it is 
only necessary for the con ductor to pu nch the proper 
point on thiS miniature map. 

At St. Johns, New Bruns wick, the use of lead for 
making joi nts in a 24· i nch water main has been super­
seded by wood. This practice was decided on in view 
of the sat isfaction g-ivell by wooden joints in a 12-inch 
main laid in  1851 and a 24 · i nch main laid in 1857. The 
plugs are made fl'om pine staves free from knots and 
gum. The staves are driven home and tigh tly wedged. 
The joints are tested by filling the pipe with water 
befor'e coverin g  it. Where for some reason the pipe 
had to be covered befo·re it could be tested or the joints 
were too open or too close t.o permit the use of wooden 
pl ugs, leall joints have been substituted. 

Secretary of War El ihu  Root has issued an order 
cal l ing the attention to a fOI'mal order dated August 24, 
1897, w hich prohibits persons from visit ing the furtifiea­
tions of the United States. The Secretary declares 
that the formal order has frequentl y  been disregarded 
and he dir<!cts a rigid enforcement of its provisions 
hereafter, The i mmediate cause of the ord"r is  said 
to be that a mil itary at tache of one of the foreign 
governments recently visited the military posts at the 
mouth of the Columbia River. No one can q uestion 
the j ustice of ti re order as in no country can foreigners 
inspect modern fortifications, and in most countries ' 
they are entirely closed to all. 

The Holland submari ne torpedo boat made another 
excel lent run on Oetober 6, in Little Peconic Bay, i n  
a heavv' snow storm with head winds and against the 
tide. it caused the sea to run so high that it  was im­
possible at times to see the vessel from the deck of the 
steam yacht . .  Josephine " from which guests witnessed 
the r n n .  A German naval constructor who is vi�iting 
the United States to inspect sh ipbuild ing plants, and 
to in vestigate the n aval Illt'thods in  vogue in  this 
country. was on board the submarine boat. He was 
favorably impressed with the mechanism of the vessel 
and was pleased with her pe.rformance. He was of 
the opinion that in the hands of competent men the 
boat would prove a formidable weapon. 

Electrical 1'1" ote •• 
A long distance telephone line hail been 0plijIled be· 

tween Chicago and Dallas, Texas. '.rhe tests ha\'e 
been very satisfactory. 

In the harbor at Honolulu, telephone service between 
vessels and the shore may be obtained by con necting 
with the  permanent telephone cable in the harbor. 

In the Tesla interrupter, the interru ptions are ob­
tained by a stream of mercury impinging upon a rota t ­
ing disk having projecting teeth. The interruptions 
take place in a gas under pressure, thus permitting a 
much  higher frequency than would otherwise be pos­
sible. 

\Vork on the Northwestern Elevated Rai l road in 
Chicago i s progressing favorably. Nearl y six of  the  
seven miles of road is now com pleted . The t ravel i ll g  
crane used in hoisting t h e  stl"Ucture i n to place has 
been worked to its full ca pacity, erecting on an average 
of eight �pans or about 250 l inear feet per day. 

Notwi thstanding the recent destruction by fire of all  
the bui ldings of the exposition at Como, Italy,  the 
ceremonies to cOlllmemorate the centenary of the dis­
covery of the voltaic pile were held at Como, Septem­
ber 18  to 23 . Rem arkable energy was exhibited in the 
rebui lding of the burned structure and the gathering 
of new exhibits. 

Twenty-three m i l es of a luminum cable wil l  be used 
to transmit 2, 000 horse power at a pressure of 10,000 
volts from Tariffville to H artford, Conn. The  cable is 
three-fourths of an inch in diameter and consists of 
seven strands, each made of seven wires of No. 1 1  
B I'own & Sharp gage. At t h e  prt'sent price of  copper, 
the saving to be made by using aluminum wi ll amount 
to $3, 500. 

The Batignolles Railway tunnel near Paris is to be 
l ighted by l ines of 10  candle  power incandescent lam ps. 
They are placed a llIetel' apart and they are the sallie 
h eight as the carriage windows so that if any trai n is 
stopped in the tunnel i t  will be lighted from the out­
side. Another i nterest ing  ft'ature is that the lamps are 
automatical ly l ighted and exti nguished by the passage 
of a train ,  which operates switches automatica l ly  by 
means of the rims of the wheels. 

Three electric fountains have been started at the 
Crystal Palace, near London, and they are drawi nl; 
large crowds. Electric fountains have been known for 
many years in both France and the Un ited States, 
but we believe that this is the first time they have 
been shown in London. The fountains were designed 
and erected by F. E. Darlington, of Phi ladelphia, who 
has had considerable experience in bui lding such foun­
tains. The power is supplied by t wo vertical triplex 
power pumps b u i lt by the Goulds Manufactu ring 
Company. 

The New York and New J ersey Telephone Company 
dudng the recent visit of the .. O lympia " installed a 
set of long distance telephone apparatus on that vessel .  
T wo copper sheathed cables were laid between the 
wal' vessel and the mai n land at Tompkillsvil le, S. I. 
The cable was laid after dark with the aid of the search 
lights of the fleet. It is thought that this is the first 
time i n  Alm'rica at least, that a warship has been con ­
nected by cable with t h e  shore 111 t h i s  way. A good 
deal of business was transacted over the telephone 
while the vessel remained at anchor off Tompkinsvi l le. 

The Eastern Rai l way Com pany, of France, is usi ng 
what might be cal led a central station on wheels for 
repairing the Torcenay tunnel .  It is mounted on a 
railway truck and incl ud�s a petroleum engine which 
serves to dri ve a dynamo which furnishes current for 
propelling the truck by means of a motor and fOl' 
lighting the works in the tunnel.  The d ynamo furn­
ishes su fficient current for propell ing the truck by 
means of a motor and for l ightiug the works in the 
tunnel .  The dynamo furn ishes suffici€nt current to 
drive 4 to 6 arc lamps or 30 or 40 incandescent l ights. 
It has also been found of great service for night work 
and for u�e on other tunnels. 

The Paris Exposit ion ad m i nistration has taken all 
the measures possible to offer security to exhibitors and 
v isitol's against fire. T he rules which are laid down i n  
great detail are admirable, and they deal with stair­
ways, doors, emergency doors, etc. An emergency 
light system for night use wi l l  consist of electric lamps 
of one candle power bearing a d istinctive red color. 
.All wood of the framework in the building wil l  be 
covered with an insulating coat of non-i n flam mable 
material, and all  stairways will be fireproof. G reat at­
tention is to be paid to the floors of al l the exhibition 
buildings, eafes. etc. , and before being accepted wi l l  be 
t.ested at the expense of the directors. Al l  decorated 
canvas, awnings, and canvas coverings m u st be fire­
proof. All 1 I I0tive power other t.han electricity wi l l  be 
ad mitted only under rigid condit.ions. The regulations 
for heati ng and l ight ing provi de that i t  can only be 
done by gas or electricity. The use of any form of 
hydrocarbons, acetylene, or other gases, than coal gas, 
is positi vely forbidden . Al l  theat.ers. concert halls, 
pt� .. mnst. have iron or asbestos curtains, and the 
lighting of such places will be excl usively by elec­
trieity. 
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PRELIM IN ARY SKIRMISHING BETWEEN " SHAMROCK " 
AND " COLUMBIA." 

In the late eighties there sailed from Fairl ie, Scot­
land, bound for America, a saucy little deep-keel cut­
ter, yclept the .. Minerva," which was designed to 
afford more genuine yachting excitement and right 
royal sport than any craft of her type and nationality 
hefore or since. She was a cutter pure and simple, 
(v it l l  certain individualities, somewhat novel then, but 
fam i l iar the world over now, which entitled her to be 
known as •• a Fife boat." American yachtsmen of that 
day were having no end of fun with sloops of the 40-
foot class, and a whole fleet of these vessels, most 
of them centerboards and all of them .. fliers. " was 
on hand to try their paces against the newcomer . 
. .  Min erva, " under the skillful handling 
of Charlie Barr, the present skipper of 
" Col um bia, " set out to show the way 
around the course in her very first race, and 
she repeated the performance con sistently 
throu�hout two whole yachting seasons ; 
boat after boat was built for the avowed 
pu rpose of • •  downing " t,he doughty little 
champion, and it was only after her two 
seasons of sweeping victories that Burgess, 
of .. Puritan " and " Volu nteer " fll.me, suc­
ceeded in the effort. 

.; Minerva " established the fame of William 
Fi fe, Jr. , with American yachtsmen ; and 
when it  was learned that the new champion 
for the " America " cup was to come from 
the board of this talented designer, the 
knowing ones thought upon . .  Minerva, " 
and predicted that matters would be decided­
ly interesting off Sandy Hook i n  the early 
days of October, 1899. 

J t ieutifit jmeritlu. 
fore it is begun. The only point of sailing on which 
" Shamrock " has established a decided superiority is 
in going to windward. On this point of sailing she is 
certainly sUJ.lerb, at least in the light winds that have 
prevailed . In running she is no faster than "Colum bia" ; 
and whenever the two boats have been on a reach in 
the same weight of wind, " Columbia " has more than 
held her own. Of course, we are aware that on a wind­
ward and leeward course it is the wind ward work that 
wins the race. But five �hlles out of six, the extraordi­
nari ly fickle winds off Sandy Hook have a way of 
shifting so as to make the course a reach both ways. 
On a triangular course •. Columbia's " fine reaching 
qualities shou ld bri ng her home with a slight margin 
to spare_ 

OCTOBER 2 1  t 1 899. 
attempted race, were taken by the American Muto­
scope and Biograph Company on board the committee 
boat .. Luckenbach " of the New York Yacht Club. 
In view of the possibility of a foul when the yachts 
approach each other in their manffiuvers, the commit­
tee detel'mined to be prepared to take moving pictures 
which would accurately portray the relative positions 
of the yachts for periods of times extending to as much 
as twenty minutes. T he records so made were to be 
considered as absol utely official, and put in as evi­
dence, should any dispute arise. Accordingly a bi/)­

·graph camera was set up on the deck of the " Ll1cken ­
bach." as shown in the accompanying illustration. In 
the first three pictures the imaginary starting ,line is 
drawn from the committee boat on which the photo­

graphs were t aken to the Sandy Hook light­
ship. The yachts are sai ling away from the 
com !llittee boat and parallel with the line. 
At the gun " Columbia " squares away, 
setting her balloon j i b-t,opsail ,  while " Sham­
rock " luffs u p  to get to windward. About 
half way to the outer m ark, fifteen miles 
away, .. Shamrock " forged ahead; gaining a 
lead of about a third of a mile : but shortly 
before reach ing the mark " Columbia " drew 
up and was lapping the stern of " Sham­
rock " as they rounded the stake. 

Our thanks are due to the American M uto­
scope and Biograph Company for the oppor­
tunity to present these i nteresting and 
unique photographs to our readers. 

1 . 1  
The Reproduction o f  PompeII. 

They are. In the three incompleted races 
t h at have been sailed, .. Shamrock " has so 
far fulfilled the predictions of Mr. Iselin that 
she would be dangerous in light weather, as 
to lead a high authority who was intimately 
concerned in the construction of " Colum-

THE BIOGRAPH CAMERA SET UP ON THE COMMITTEE 

The amusement side of the Paris Exposi­
tion wi !! certainly not be neglected, and the 
scheme of Chevalier Pesce to reproduce the 
life of Pompeii is rapidly coming into con­
crete form. The project has been under 
consideration for some ti me, and in a few 
months the visitor to Paris will behold once 
more the vanished city, which the excava-

bia, " to say that any race that was sailed in 
over four hours' time was l ikely to be won by " Sham­
rock " The same person is authority for the state­
ment that in a wind of sufficient strength to enable 
the course to bl! covered in less than four hours, 
. .  Colu mbia " would win. 

So we were all wrong it seems ; not even excluding 
the owners. managers, and skippers of the " S ham­
rock, " and oUI' own " yachting sharps," who noted the 
ea,y way in which " Defender " held the 1899 cham­
pion when there was any weight in the wind. It was 
to be . .  Columbia " in light weather and

'
" Shamrock " 

in a blow. Now it seems we have to turn our ideas 
quite u pside down and petition for those blustering 
winds that were to have wafted the green boat to 
victory. 

For our own part we have to confess that after 
watch ing the three attempted races with the closest 
attention we fai l to see that the contest is sett led be-

1.-ManwllyeriDg for the start from the Sandy Hook ligbtsbip. 

Photographed by American Motoecope and Biograph Company. 

4. - Nearing the onter mark; " Sbamrock " In tbe lead with boom to 
port, .. Columbia " ov�rhauling her, with boom to starboard. 

BOAT " LUCKENBACH." 

With all due deference to the popular impression 
that " Shamrock " is most dangerous in light weather, 
we feel bound to record our conviction, formed after a 
study of both boats in the dry dock, and of their re­
corded performances ill tuning-up trials, that .. Sham­
rock " will prove to be most dangerous in  good, whole­
sail breezes. She has logged 30 miles in a 16-kllOt 
wind, at the rate of 13 knots an hour ; 15 miles 
out being sailed on a broad reach and the return 
journey on a close reach. She has also worked dead to 
windward at the rate of 7% knots an hour, to do which 
she m ust have been making over 1 1 �  knots close 
hauled. These timings were made and carefully 
checked by yachting experts on the press tugboat in 
the preliminary trials. "Columbia " may have made 
similar or even better speeds than these ; but if so, 
they have never been recorded or made public. 

The accompanying illustrations, representing the third 

2.·-Nearing tbe line ; ..  Colnmbia " abead, . . Sbamrock " lowering her 

spinnaker pole to starboard. 

5.-Rounding the mark, .. Shamrock " 9 seconds in the lead. ..  Colom­

bia " establlsbes an overlap and rounds between .. Shamrock " and 
the stake. 

tion, of recent times have brough t to life. 
The life of the Forum, the camp, the gladia· 

tors, the Temple of Isis, the theater bordering on the 
Forum, the numerous shops and public baths, and all 
those houses, square!! and open spaces in which were 
formerly concentrated the life, activity, the pleasures 
and the eelebrations of public spectacles which made 
this watflring place by the Mediterranean one of the 
most attractive spots in the Italian peninsula w ill be 
rendered very real. Numerous actors in costu mes 
archalologically accurate will give to the city its former 
animation. 

.. , ,,  . .  
BRIGADIER-GENERAL A. W. GREELY who is Honor­

ary Vice-President of the International Geographical 
Congress, by special permission of the Emperor was al­
lowed to ascend in a military kite balloon at Potsdam. 
This balloon was the invention of Percival Siegsfeld. 
General Greely has purchased a similar balloon for 
the use of the United States government. 

3.- Cro88in� the line: .. Columbia " 17 seconds in tbe lead sets balloon 
jibtopsail. and " Shamrock " loffs up into tbe weatber position. 

6.-The stake rounded and tbe yachts cloee-haoled on the starboard 
tack. 

OFFICIAL BIOGRAPH PICTURES OF THE YACHT .RACE, TAKEN FROM THE COMMITTEE BOAT. 
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B O A T S  A N D  S A I L S. 

BY WALTER BURNHAM. 
SAILS. 

Supposing four playing cards be stood vertically in 
a row, with their edges touching, and the area thus 
made be regarded as a sail, as represented in Fig. 
1.  The wind which would pass through a line equivalent 
to the right hand edge of the fourth card and the left 
hand edge of the ,first card (that is the after-leech of a 
sai l  and the mast) may be regarded as a column of wind 
d i vided into four parts, A ,  B, C, D, moving i n  the direc­
tion shown by the arrow. 

In Fig. 2, A is the column of air which strikes on 
the first card and is turned or deflected by the first card , 
and passes aft over the t hree remaining cards. This 
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ACTION OF WIND ON SAILS. 

column of wind does not lose its d jmensi'Ons very much. 
A little is " spi l led" over the top and bottom of the 
card but it turns in balk. If it  does not turn in bulk, 
t.hat is to say, i f  the bulk of wind is materially affected, 
then its pressure m ust be materially increased or dimin­
ished, which is seen at once not to be the case, or the 
wind m ust be backed up. 

For many years I was under the impression and con­
ducted my experiments under the belief that the wind 
did materially lessen in its bulk, but of late years I 
have become positive in the opinion that the deflection 
of wind which would have struck on the first card, or 
the section of the sail nearest the mast, remained about 
the same in size, density and velocity and passed aft 
over the sail. This is  why I speak so positively. 

Column of wind, B, is  that colum n  which would 

Fi�. 1 .  

J , itutifi, �mtri,aU. 
strike on card 2, but which never reaches the card be­
cause the deflected wind, A, from the first card is inter­
posed between it and the sai l .  Similarly so in a and 
D. It will then be seen that on the first part of the 
sail there is a very good wind ; on the second part of 
the sail a mixture between a dead-ahead wind and a 
favorable wind ; on the third part of the sail two dead­
ahead currents ; on the fourth part, three. 

In investigating this further, the following experi­
ment was tried, shown by Fig!!. 3 and 4. On a boat a 
framework was put up that carried six smaller frames, 
covered with muslin,  thus constituting sails. Each of 
these six sails was pivoted in the center so that they 
might take any angle. The first plate or sail was set 
at the angle shown by No, 1,  Fig. 4, the course of the 
wind being shown by the arrow. No. 1 was fastened 
in this position. Then No, 2 was slowly moved until it 
was found to be set at the angle which received some 
w ind, that is, " set so it would draw " and fastened. 
Nos. 3, 4, 5, and 6 were simi larly and subseq uently so 
set. When it was found that No. 5 was set almost fore 
and aft, the leech or after part of sail No. 6 was reaUy 
to windward of the keel. This may seem, when so 
stated, astonishing, but it will readily be conceded 
when it is remembered how the jib will " back " the 
mainsail as shown in Fig. 5, or how much more in­
board the boom of a maill!�ail must be drawn than that 
of the foresail, and numbers of other similar experi­
ences. 

Attention is also called to the fact that if some cot­
ton be thoroughly saturated with tar and lighted , the 
smoke from it cannot be made to touch the . sail un­
less held forward of t.he mast and quite in  line with 
the wind. As you go to windward , of the mast the 
distance the smoke will remain from the sai l increases, 
going to show that the bulk of the wind as it is turned 
by the sail does not materially diminish. 

�;or these reasons, attention is cal led to Figs. 6 and 
7. Fig. 6 representing a tall and narrow sail, which is 
undoubtedly the speedies t ; Fig. 7 being a low and 
broad sai l, which is undoubtedly the slowest. 

The course of the deflected wind and its unaltered 
bulk, is without doubt the explanation of why a cat­
boat can outpoint a sloop, and a sloop outpoint a 
schooner, and a schooner outpoint a ship. 

Fig. 2 and the facts that are gathered from it, are also 
an explanation of why a perfectly flat sail, as s hown 
in Fig. 8, is not good. It also shows why a bellied sail 
is better than a quite flat sail, as shown in Fig. 9, and 
it would also point to the proper curve in  a sail being 
that shown in Fig. 10. In old times they used to fasten 
the sail free on the b oom, as shown in Fig. 11 ,  which 
represents a too much bellied sail for beating. The 
custOlil now is to lace the sail on the boom, as shown 
in Fig. 12, and I think that with the lacing of the sail 
it  is very easy to secure a too flat sail, as shown in 
Fig. 8. 

I have almost always been able to speed a boat up 
and increase her wind ward work materially by relac­
ing it on the boom, as shown in Fig. 13. 

Figs. 3 and , 4 suggest an experiment in sails which I 
have very thoroughly tried, and of which ilIustrations 
are given later, but before I leave the s ketches I wish 
to explain what I have found to be the case in a sail 
running before the wind, as illustrated by sketches 16 
and 17. 

In Fig. 16, A is the sail and B B is the wind, and a 
is the cone of dead air that rests u pon the sail . Allo w 
me to l iken the sail and the wind and this cone of 
dead air to one's putting his hand into !land and mov­
ing it. It would be found that a cone of sand remains 
on the h and. Any one who has gone out on the boom 
of a sail " running " has found hi mself in a place of 
comparative calm, the smoke from his cigar remaining 
with him. If the sides of the cone are at a correct 

Fig. 2.. Fig. 3. 

angle, the wind will be " split " and pass the sail with­
out exerting its greatest effect on the sail, whereas if 
the sail have openings in it they allow the base of the 
cone to constantly pass through, bringing the apex 
nearer the base and increasing the angle of the cone. 
In a sail of 100 square feet area, I have found that 65 
per cent of the area being covered by cloth and 35 per 
cent ' of the area being open, theil' speed was equal. 
What I have said of Figs. 16 and 17 must be thought 
of when looking at the following photographs. 

PHOTOGRAPHS OF SAILS. 

The accompanying photographs are a few of many 
experiments that have been tried-the general results 
may be stated as follows : 

III running before the wind, all sails set at right an-

Fig. Ii. 

Fig. 6. 

gles to the wind are matprially benefited by h aving 
holes in them th rough which the wind may escape and 
thereby lessen the height of the cone of dead air that 
rests on the sail. In beating, the sails are subject to a 
very much greater windage than they wou ld be i l  
there were no openings in them. Each section ' may Ix· 
considered a little sail on the hoist of which the wind­
age is felt. When a large sail is composed of a n um­
ber of small sails, the " windage " of the large 8ai l is 
very materially i nCl'eased, as has been explained above, 
and this " windage " or direct contact of a substan­
tiaUy dead · ahead wind is so material that un Je88 the 
advantage gained by getting rid of the " sp i lled '" 
wind is very great the " windage " is materially felt, 
the result being that while any one of the forms that I 
have tried causes the boat to move at least one,-half 

Fig. 4. 
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faster on a certain wind (that is on wind particularly 
adapted to the slant of t.he members and their " spi l l ") 
on any but that certain wind it is a trifle slower than 
an ordinary sai l .  

Taking t h e  whole field and sails a s  t h e y  are use::}, the 
old form of sail, that is, the sai l having uo openings I n  
i t, i s  best. 

I present the accompanying photographs, as they may 
he of interest as photographs of odd for1lJs  of sails, and 
fU I· t her in the belief that some of the phenomena 
shown in them may be of material benetit in  sett ing 
sai l s  and also in cutting them. 

The accolllpanying photographs are not arranged in 
order, but being nUlll bered, attention can be called to 
each one. 

Fig. 1. 'l'his  is a sail com posed o'f str ips running per­
pendicu larly. Each strip is  kept flat and stretched 
apart by btrips of wood i nserted in pockets, that is, 
" stretchers " are used , 01' . .  battens, " the last or stern 
cloth is  the sai l having five battens in it. '.r hese stri ps 
were connected together by being t ied at the points 
where the battens callie, the fl'on t  edge bein g  helc.l 
taut, the rear edge of the one i n  front of it stru ng out 
to leeward the d istance which the u nit ing string  al-
10wed. By tying  them ciose i n  or far out I cou ld learn 
the thickness of t he " spi l l . "  These experi lllents soon 
proved t hat the " spi l l " was about as t h ick as the  cur­
ren t of d i rect a i r  which struck on each strip. Fig. 2 is 
a view fro lll the rear, w hich shows the opening bet ween 
the strips through which t i le " spill " passed. (It is 
ass u med that the wind deflect ed by one melll ber passes 
off of that melllber to leeward. and on in front of the 
uext member beh ind i L l  Fig. 3 is a differen t  form.  In 
th i s, each me I II ber is i n  the form 
of a trian gle, i ts apex forward. 

J(itutifi( �mtri,au. 
crease inc l udes $12,268,474.32 for publ ic  works at vari­
ous navy yards and stations. the CUl'fent app ropria­
tion for the sal1le purpose being $5,840,7::;6.50. POl' the 
Ile w  Naval Acadel1lY $2, 021.000 will be req u i r ed as 
cOl1l pared wit h  the current appropriation of $720,000. 
For the increase of the navy, i n cluding construction, 
lIIachinery, armor and armament, $22.983, 101 wi l l  be 
req u ired, w hiltl the current appropriation is only 
$10, 392, 402. The Bureau of Construction and Repairs 
req uires $3, 000, 000, additional .  T he Bureau of Steam 
Engineering $1 ,000,000, and for pay of the navy about 
$700, 000. 'l'he Bureau of Ordnance on the other hand 
requi res about $iOO,OOO less. 

• • • 
XIPHOPAGES, OR HUMAN DOUBLES. 

The first l i v i ll g  double  lIIonster' that we know m uch 
about was described by Isidore Geoffroy Sai nt· H i laire, 
and consisted of tbe twin  sisters Helene anc.l J ndith,  
w h o  were born i ll H ungary in  1701 and died i n  1723. 
The Siarllese t wins, Chang and Eng, at.tracted much 
attention i n  their time and w ere exhibited in Europe 
and A merica. They were born in 1717, were marl'ied 
and had chi ldren. and died at an advanced age. These 
two brothers were connected by means of a l igament­
ous band passing from the epigastri um of one to that 
of the other. Later on, the two sisters, Mi l l ie  and 
Christi ne, who were born in  Col umbia County, South 
Carol i na, in 1851 ,  were exhibited in E u rope. These 
twins were connected by the back. Recently, there 
have been presented to the Academy of Med ici ne of Rio 
Janeiro, Brazil ,  two sisters connected with each other 
i n  fron t and thus belonging to the category of w h at 
al'E' now cal led Xi phopages. ;" By this terlll are de· 

OCTOBER 2 I ,  1899. 
The Fuel Value of Cereals •• 

At the present time, when the consumption of stored 
fuels is so enormous. it seerlls to be inter'esting to ob­
taiu some data as to the annual production of fuel ma­
terials by ordinary growth. The fact that in some 
parts of the coun try coal is very expensive whereas 
corn and other cereals are very cheap, makes it inter­
esting to know whether it might  not be more economi­
cal to burn the corn than to export corn and import 
coal. That has been done i n  some states at certain 
t imes when corn was very plentiful ; but compara­
tively l ittle data exists on the su bject. At the meeting 
in Toronto of the British Association for the Advance­
ment of Science, Lord Kel vin read a very interesting 
paper on the annual product of fuels and gave some 
speculations with regard to the way in w h ich the oxy­
gen of the at.mosphere has been supplied by the con­
stant prod uction of stored fuel ,  br inging out the ap­
prox i mate result t.hat i f  the stored fuel were all burnt 
aga in  we would be left with an atmosphere free from 
oxyge n .  SOUle of those points created q u ite a l ittle inl 
terest at the timp ;  and last year Dr. Mel'S gave a short 
account or Lord Kelv i n's paper before the Science Club 
at Terre Haute w hich, i n  sOllie way,  got i n to the news­
papers. The whole subject has in conseq uence been 
aga i n  bronght prominently before the pub l i c  through 
SOUle of the inform ation bureaus sending out a l ,stract's 
of that paper, w ith photographs of Lord Kelv in  and 
others, all over the cou n try. 

It occu rred to us. while talk ing  that m atter ovel', 
that it might be pl'Olitable for sO llie of our  �tudents to 
take u p  the mattel' and make 80rm' determinations of 
the act ual fuel value of some of these cereals ; it would 

b e  good practice and woul(1 fur­

Fig. 4 is that photograph of  
those shown from w h i ch the 
gl'eatest i u fo l' l ll at. ion l l Iay be de­

rived. It  is  m ade of i n d i vidual  
perpenc.l icu lal· stri ps wh ich o n e  
raised ami lowered by an iud i  
vidual halyard and downhau l .  
I n  this way I could set the first 
three and leave unfu rled the 
next two, and set the next one­
half way u p, t he next one three­
quarters , anc.l th e  next one-quar­
ter. but in that w ay gett ing ex­
act balalJce. The lllembers be­
ing indiv idual  and all  set, when 
I gave i t  a good fu l l  of Willc.l ,  
" laid dow n " i n  their proper or­
der. As I gradual ly  let out  the  
boo Ill , one  Illem bel' aftel' anothel' . 
woulc.l spri ng to wind warc.l and 
bel l y  out. j ust as m uch to wind­
ward as the other members did 
to leeward. As I caught this 
snap shot,  it wi l l  be SE'en that 
whi le  members 1 .  4, 5, 7, and 9 
remain bellied out to leeward as 
they should be, that mel1lbers, 
3. 6 and 8 are simiiar ly bel l ied 
O l l t, b ut to wiudward. I account 
fur this by  the thick ness of the 
current of deflected w i n d .  No. 7 Fig. I .-THE SISTERS RODICA AND DOODICA. Fig. :t..-Tl1E 8ISTERS ROSALIlU AND MARIA. 

nish some i u formation wh ich 
m ight be valuab le. Fol lowing 
out that idea one of our senior 
students too k u p  t.he subject last 
spring and the re!'> u l ts which he 
obtained are those which I have 
elllbod i ed in  the table accom­
panying this paper. You wil l  
find a rather interesting resu l t, 
for instance, i n  the case of corn 
(see yel low COrti in the tab le),  the 
fact that whether you take the 
sta l k ,  the corn , or the cob, you 
get very nearly the same fuel 
val ue per gramme or per pound. 
\Ve have it here i n  the gram me 
unit ; heat ing value in Brith 
T hermal Units  per pound is got 
by mult ip lying by 9/5. The per­
centage of water does not differ 
very m uch in the three cases. 
The dl'Y corn would be a l i ttle. 
hut com parati vely l itt le, higher 
than the others. You w i l l  tind 
a lso the rat her curious result 
that all these cereals come very 
n early a l ike w ith  the exception 
of the fe w that are known to 
contain  consider'able q uantities 
of o i l .  Those run up h i gh ; but 
the ord inary cereals such as corn, 
oats, wheat, rye, barley, mi l let, 

shows the same �ai l f u l l  of wind. 
Fig. 5 is a vie w  of the same sai l showll  as i n  Nos. 1 all(1  

2, i n  which strips Nos. 2 and 8 are furled and Nos. 3 and 
7 are half hoisted. 

Fig. 6 represents two boats with su bstantially the 
same kind of sails, t he d ifferen ce bei ng that the sail 
on the forward boat is composed of fi ve members, 
w hereas t he rear sai l  is com posed of six. 

For a long time I have been convinced that the more 
indi v idual members in a sai l ,  the speedier' it was. (I 
have asserted above that these sails are very m uch . 
more speedy when sailed as they are adapted to be 
sailed, that is, on a certai n wind and course only.) 
T hese two sails then are exactly of the seme dimen­
sions, placed on boats of the same model and sailed the 
same course, all thi ngs being alike but the sub·di visions 
of the sail ,  in one case into fi ve mem bers. i n  the other 
case into six. I always stal·ted the sai l with tive mem · 
bers ahead of the sail with six members, and invariably 
the sai l with six mem bers out.-sai led that with five. (I 
have of tell wondered in v iew of the above experiments 
on the h ull  and sails, if the fas1iest boat u nder certain 
conditions would not be a boat of  immense beam and 
shallow draught, that bad a n u m ber of sails set on 
masts, that ran across the boat instead of fore and aft. ) 

I feel that the hu l l  of boats is better understood and 

'arried out than is the set and draw of the sails. I 
suggest that when. as has often been the case. two 
boats of seemingly the same llIodel of hulls raced, the 
different results were more attributable to the sails 
than to the h ulls. 

• • • eo 
Naval Estimates fo r the Year. 

The estimates for the n aval establ ishment for the 
fiscal year ending June 30, 1901, have just been ap· 
proved by Secretary Long. The estimates amount to 
$73,045, 183. 15, an incl,"ease of $24,537, 187.57. The in-

bignated two well-developed ind iv iduals with one u m ·  
biliclls  in  cOlllmon a n d  con nected from the lower ex­
tremity of the stern u llI to the navel . Such double 
monsters are curious. '.rhere are some that are pro­
vided with a thoracic cavity proper to each individual .  
These are genuine Xi phopages. In othel's, the inde­
pendence of' the thorax is  l im ited to the upper part of 
the thoracic cavity. M. Marcel Baudoin, who has 
made a special study of such monsters, designates 
these latter by the name of Thoracopages. 

The true Xiphopages are rare in science. In fact, 
the number of those born l iving and that have been 
observed does not appear to exceed seven or eight, and 
several of t hese have not l ived louger' than a few days, 
o r  even a fe w hours. 

I II 1892 there were exhibited i n  Europe the two 
sisters, Rodica and Doodica (Fig. 1), who were born in 
the English Indies in 1889. They were three years and 
some 1lI0uths old when they were exhibited i n  Brussels. 

In Fig. 2 are showlI the two sisters, Rosaliua and 
Maria. who h ave j ust been discoverea in Brazil. These 
two gil'ls are ten years of age and were born at Ca­
chaeiro de Itapemerim. The parents were anxious to 
know whether 01' not they could be  separated. That 
all depends upon the nature of the junction. Three 
Xiphopages have already been operated upon, two of 
them with success, and. all were of the female sex. 

With radiography, it  will be easy to ascertain 
whether the two bodies are absol utely consolidated or 
whether they are independent. If the latt.er is the 
case, a surgical operation might be performed with a 
considerable chance of success. 

For the above particulars and the illustrations, we 
are indebted to La Nature. 
------ - -- -----------------------------------

� From 1;1(1'0., a sword, used in the anatomical sense of ensiform carti-
lage. and 1t17yyvut, "to ftx." 

rice, etc. , are very near ly  a l ike 
in their values ; they run froUl about 3, 800 to a l i tt le 
over 4. 000 ; oats bei ng the h i ghest with 4, 200, m i l let 
com ing next, 4, 137. Cottonseed, which we would ex­
pect to be h igh, i s  a l i t tle low in  water (but that 
would not bring down the n umber very seriollsly) 
giving us 5, 160, sunflower seed 4,900, and the casto!' 
bean the h ighest of all ,  5,400. 

I may say that the  word was done in the chemical 
laboratory at the Ruse Polytechnic Institute under the 
supervision of Prof. Noyes, with w hose permission I 
have presented the resu lts to this section. 

Substance. 

Yellow corn . . . . . . . . . . . . . . . . . . . . 
Yel low cornstalk . . . . . . . . . . . .  . 
Yellow corncob . . . . . . . . . . . . . . . 
Wtlite corn . . . .  . . . . . . . . . . . . .  . 
Wbite corncob . . . . . . .  . .  . . . . . . . . 
Cornhusk . . . . . . . . . . . . . . . . . . . .  . . 
Mixed oats . . . . . . . . . . . . . . . . . . .  . 
Wbeat . . . . . . . . . . . . . . . . . . . . . . . . .  . 
Rye . . . . . . . . . . . . . . . . . . . . . .  . 
Barley . . . . . . . . . . . . . . . . . . . . . . . . .  . 
Millet . . . . . . . . . . . . . . . . . . . . . 
RIce . . . . . . . . . . . . . . . . . . . . . . . .  . 
Navy beans . . . . . . . . . . . . . . . . .  . . 
Wheat straw . . . . . . . . . . . . . . . . . . .  . 
'ri motby hay . . . . . . . . . . . . . . . . .  . .  
Cottons(ed . . . . . . . . . . . . . . . . . . . . . . 
Cotton . . . . . . . . . . . . . . . . . . . . .  . 
!Sunflower seed . • • • . . . . . • • •  
Castor bean . . .  " . . . 

Heating value in  
tberms pe: gramme. Percentage of water. 

4,093 
4.030 
4.015 
3,850 
4.065 
3.939 
4,200 
4,096 
3,852 3,8(Y7 
4.137 
3,755 
3,860 
4,043 
4, 137 5.152 
4,157 
4.982 5,405 

12' 1 
IO'S 
1 0 ' 1  
13 0 

• e . •  
THE Egyptian Railway Administration has accepted 

the tender of a Belgium firm for the supply of twenty 
locomotives. 

* A paper by Prot". Thomll8 Gray, of Rose Polytecbnic Illstitute. Terre 

Halite, Ind. Read August 23, 1899. at tbe Ohio State Uoivel"@ity, Columbus, 
0 . •  before tbe Section on Mechaoical Science and Engineering of tbe Arne 
rican Association for· tbe Advancement of Science. Reported e.pecially for 

the SclBNTDnO AJumcu. 
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TOTAL ECLIPSES OF THE SUN. 

WITH SOME REFERENCE TO 'fHE NEXT ECLIPSE VISIBLE 

IN THE SO U THERN STATES, MAY 28, 1900. 
BY G. E.  LUMSDEN. F.R.A.S. 

Were it possible for us to see shadows against the 
sky, and to take up out in space a suitable position for 
the purpose, we should perceive that both the earth 
and the lDoon ever cast behind them vast black cones 
pointed away from the sun, the common source of 
i l lumination. Could we measure these cones, we 
should find that the shadow of the earth is 850, 000 miles, 
and that the shadow of the moon is 238, 000 m iles in ave­
age length. The moon's path is far from being exactly 
circu lar. It is el l iptical, or egg·sh aped, so that while 
the distance which separates the earth and moon from 
each other averages 240,000 m i les, there are days when 
she is only 222, 000 mi les away, and other days when 
she is as far off as 252,000 lD i les, a difference of 30, 000 
miles. And this is the reason that, to the naked eye, 
our satel l ite at ti lDes appears to be larger, or smaller, 
than at other t i mes. Any one who follows her through 
a sufficient n U lllber of lunations will  detect not only 
these but other interesting differences, and wi l l  notice 
that she never ., fu l ls " twice in precisely the sallie part 
of  the sky, because she is  constantly changi ng her po­
sition by rising or fall ing from night to night. thus 
passing, as it  were, every month, through many de­
grees of north and south declination. And it will be 
further observed that, i n  obedience to sOlDe law, the 
moon i n  our SUllllDers becomes ful l  at or near her low­
est point as she hangs over the southern horizon. and 
in our winters at her highest point  over our heads, thus 
providentially affording light to that pole, for the time 
being, most i n  need of it. An eclipse of the sun visible 
to us can occur only when the moon is new, that is 
when she passes exactly  between us and the sun, j ust 
as one llI ight pass his clenched hand frolD right to left 
between his face and a lighted lamp. Now, if an 
ecli pse happen when she is  at her least d istance, 222,000 
miles, frolll us, and, therefore apparen t ly greatest in 
diameter, the apex or point of her shadow-cone wil l  come 
into contact with the surface of the earth and be 
broken off to the extent of sOllie thousands of miles. If, 
however, one happen when the moon is at her greatest 
distance, 252, 000 m iles, from us, and, therefore, appar­
ently least in diameter, the apex of the shadow will 
pass over our heads at a distance of lDany thousands 
of m i les, and some what after the fashion of a balloon 
floating by at a considerable height. In the fil'st in­
stance, the eclipse will be total along the path more 
or less curved, over which the broken shadow travels, 
because the 1lI00n wi l l  be large enough to hide the sun. 
In  the second, the eclipse wi l l  be annular, because the 
moon wiII  have been, by her distance, apparently di­
minished to that degree that at no instant while she 
is crossing the solar d isk can she completely obscure it, 
for around her coal-black body will blaze a ring of the 
w h i te-hot sun. 

Of the stupendous scale of total solar eclipses, moon­
CMt shadow·apparitions are i mpressive and awful to 
the last degree ; they are phenoluena never for-
gotten by those who see them. Than PrOf. 
Laugley there is 110 better authority, he hav­
ing  o bserved three. No wonder he declal'eti 
that I'epetition does not d u l l  the interest, ant.! 
t hat a total eclipse of the sun is worth a jour­
ney roupd the world to behold.  

l!'or the purpose of observing these phe· 
nomena, scientific llIen and women do not hesi­
tate, literal ly, to go to the ends of the earth. 
Especial l y  promising eclipses have found en­
thusiastic observers on the steppes of Russia, 
t.he wastes of Asia, t.he i nhospitable shol'es of 

J C itutiflC �mtticau. 
The tlhadow-pat h of the approaching solar eclipse 

wi l l  cross the American continent, and, within the 
United States, will cover a belt fifteen hundred miles 
long by about forty m i les wide at N ew Orleans, and 
sixty miles wide at Cape Henry. Observers should, i f  
possible, take up positions 011 the  central line of the  
path, as  the  shadow wi l l  there be  densest, and the 
phenomena best seen. Along this central l i ne, and 
with i n  the north and south l i mits of the path, there 
will be thousands of excellent statIOns. From every 
city, town, village, hamlet, and farm throughout the 
belt observations may be made to great advantage. 
The best positions will be found in the woon's path 

THE SUN'S CORONA, TOTAL ECLIPSE, JANUARY 

22, 1898. 

from the Appalachian h ighlands on to the Atlantic 
coast. Some of these have  al ready been selected by 
professional astronomers, who have chooen l ocal i t ies 
l ikely to be most free from cloud. These ladies and 
gentlemen wil l  take care to be on the ground several 
days in advance, so as to arrange their instruments 
and drill the ir  staffs to the last degree of thoroughness 
and precision. No doubt the u nprofessional lllen and 
women who wil l  be presen t on ecli pse day wil l  n u m ber 
many thousands. Well equipped par':ies w i l l  go suuth 
and east from all parts of the continent, not excepting 
Can aLIa. At least one official party wil l  come out from 
England, while othel' parties from that and other 
countries will go to places in  Europe and Africa. The 
ecl ipse will be total along a pat.h extending from a 
point near the southern end of Lower Califol'll ia, across 
Mexico, the United States, the Atlantic, twice c utting 
the path of ocean travel, Portugal, Spain, Algiers, and 
Egypt. Outside of this path the eclipse will ,  some time 

PHOTO OF SOLAR CORONA, 

Cape Corrientes. In eight minutes it  shall have crossed 
the Rocky Mountains, where, flying from peak to peak 
and from valley to valley, the spectacle must be sub­
l ime, though lasting but thirty seconds. By 7 :30 Cen­
tral Standard time (or 8 :30 Eastern Standard time) it 
shall have crossed the Gulf near the mouth of the 
Rio Grande and plunged New Orleans into sepu lchral 
gloom. 

For the purposes of anticipation and study, let us 
imagine ourselves to be members of a group of enthusi­
astic men, women, and youths, not necessari l y  scien­
tific or practiced observers, only anxious to see every­
thing possi ble. We should be posted upon the highest 
possible eminence, so as not to m iss the tremendous 
impressions due to the sudden rushing upon us  of the 
stupendous shado w. We ought to be in the center of 
the ground ovel' which the shadow wil l  pass. I f  this 
position be near New Orleans, we shall have total ity 
for seventy-seven seconds. If we are at U nion Point, 
Greene County, Georgia, the center of the path in the 
U n ited States, we shall have darkness for ninety-two 
seconds. If  we are near the Atlantic coast, not far 
south of the city of Norfolk, we shall have one hun­
dred and five seconds fol' observation. Let us aSSUllle 
that we have brought with us opera and field glasses, 
telescopes, spectroscopes, barometers, thermometers, 
and well regulat.ed ti mepieces set to Washington, 
Green wich, and local ti mes. Of course, we have note­
books, pads of drawing papel', card board, white and 
blackened, u pon which have been la id down b lack 
disks, around which our artistic mem bers, by rapid 
sketching  with colored chalks, may draw the phe­
nOllJena we shal l  see. We have candles and lanterns, 
the latter for use if wind arise. Of course, we have 
callJeras and plates of variolls speeds and densit ies of 
coating. We have seen the beaut i fu l  photo�rapL s  
ta ken on t.he  22d o f  January, 1898, in Ind ia, by  MI·s. K 
\V. Maunder, w ith a smal l camera having a one and a 
half  inch lens, n i ne i n ches i n  focus, photograph s  d u e  
entirely t o  hel' own conception o f  what might b e  ac· 
cOllJpl ished with such a camera, and which ha,'e proved 
to be of scientifie val ue. The images were smal l ,  b u t  
from them excel lent d l'awi ngs have been made. We 
have evel·yth ing in readiness. I nstruments are mounted 
01' suspended. Calueras have been focused, the most 
distant objects being used for the p urpose. Thermom­
eters have been placed so that we shall be able to take 
the temperature of the air and soi l ; we have been told 
off by our director, who has g iven each of u s  some 
special duty to perform, and who ought to have knowl­
edge sufficient to tell us what to look for and to ex­
plain the various phenomena as they come u nder our 
notice. Timepieces and thel"lnometers m ust be read ; 
information as to exposing p lates must be given ; the 
moments of contact announced, and the seconds dur­
ing tot ality called off in a loud voice. And though we 
are all assisti ng, we shall be able to see everything, 
Professional astronomel's wi l l  not be so fortu nate. 
They must be i n  constant attendance u pon their in­
struments, al!d wil1 probabl y  work behind screens 

shutting them off from the world, so that their 
at.tention shal l  not be d i stracted. 

. Africa, the peaks of the Andes, and lonely 
roclis in mid-Pacific. The total phase is the 
only portion of a solar eclipse of the slightest 
value to astronomers or solar physiCists, or, in­
deed, of real interest to the mere sight-seer, 
and this phase, under the best possible con­
ditions, cannot at any one place last so long 
as eight minutes ; commonly, the duration does 
not exceed three minutes. Notwithstanding 
this,  and the chance of complete fai lure, owing 
to the presence of clouds, costly expeditions 
are from year to year fitted out by govel'n­
ments, observatol'ies, societies, and private 
munificence, and the arduous d uties devolving 
upon them are ungrudgingly assumed by men 
eager to glean from the sky every vestige of 
information obtainable by telescope, spectro­
scope, and camera during the few precious mo-

Taken with a small camera by Mrs. E. W. Maunder, January 22, 1898. Venus In the lower 
rigbt hand comer. 

From our calculatiolls, we know when the 
various contacts will  occur. The sun is about 
three bours h i gh, and the sky clear. \Ve are told 
that the edge of t he lunar disk is  all but touch­
ing the edge of the sun, but we cannot de�ect 
the presence of oll r satell ite. It has been ex­
plained to us that t l t e  moon is really moving 
toward the east. and at the rate of about half 
a mile per second, that the surface of the earth 
is carrying us toward the east at the speed of 
about twelve m i les a lII i I1 ute, and that the 
shadow is approaching us from the west at 
the velocity of nearly one mile a second. Dur­
ing the hour and twelve minutes which m ust 
elapse between the first det.ected cutting by 
the moon into the sun's l imb and total ity, we 
shall have ample opportunity to observe and 
draw sun-spots and faculal, if any, to note down 
our impressions, to esti lllate the effect the 
gradual extinction uf the direct solar rays is 
having u pon objects around us, and the falling 
of the mercury in the thermometers. As total ity 
approaches, we should be on the alert for the 
shadow bands which are usually present in be­
wildering variety a few moments before the 
fact of the .sun is hidden, p ulsating, it is said, 
in a manner to suggest the throes of nature in  
dissolution, and as  if conscious of i lIIpending 

ments that the obscuration of the sun is suffi-
ciently complete to allow critical examination to be made 
of the solar appendages, visible to man only when day­
light has been thus tt,mporari ly turned into n ight. 
Readers of the SCIENTIFIC AMERICAN will ,  therefore, 
readily appreciate the keen interest with which scien­
tific men and women on this continent are looking for­
ward to the next total eclipse, which, most fortunately 
for them, wil l ,  on the 28th of May, 1900, be visible in Miss­
issippi, Alabama, Georgia, South Carolina, Nort h Caro­
lina, and Virginia, or, in otber words, throu!,\hout a 
broad belt, extending from New Orleans to Cape Henry. 

ECLIPSE SHADOW, MAY 28, 1900, OVER CAPE HENRY. 

during the day, be more or less partial to observers 
from the North Pole to the river Amazon and from the 
central Pacific Ocean to the Red Sea. 

On the 28th of May next, sometime after local sun­
rise, the round black shadow of the moon, like a great 
arm, wi l l  � weep in out of space, coming i nto contact 
with the earth near the Revi l la  Gigedo Islands in the 
Pacific Ocean, about five hundred mi les south and west 
of California. With the tremendous initial velocity of 
about one hundred mi les a minute, the shadow-cone 
will rush toward the mainland and enter Mexico near 

disaster. Nor should we forget to notice the 
effects of increasing twi light u pon anilIIals, 

b irds, i nsects, and flowers. On such occasions, do­
mestic fowls go to roost, birds return to their nests, 
butterflies act " as if drunk," deer r u n  about i n  
alarm, and flowers, such a s  crocus, tu l ips, anemones, 
gentian!!, hepatica, p impernels, wood sorrel, awl wild 
geranium close, and a peculiar h ush fa1l8 upon every­
thing. At this mOlllent attention must be given to 
the sun, or what is left of it, for we must see the 
splendid phenomena known as Baily's Beads, visiblo 
for an instant or two as the moon's advancing edge 
closes in upon the eastern edge of the sun, but visible 
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agai n when the western edge of  the moon moves . for­
ward j ust enough to allow the solar rays to glint round 
at us through the valleys among the lunar mountains. 

the gauzy structure of the corona, and how many of 
the bright stars i n  Orion and other constellations can 
be detected, We glance about the horizon and note 
the rich color-tones, ranging from black, in the zenith, 
through browns, purples, crimsons, and reds, to yellow 
lying along the rough sky-line thirty m iles away, 
w here the sun is still shining, though with a partially 
hidden disk. We notice the ashy tints around us, re­
ft.ected in our own faces, But a sudden glow along 
the western edge of the moon warns us that totality 
has gone like a ft.ash, and that we have time only for a 
quickly exposed photographic plate or two, and for 
watching another lovely dissolving view, the fading 
out of night before the returning glow of all-conquer­
ing day. Almost instantly the landscape brightens 
and becomes familiar. Not until now, as we feel the 
warmth of the solar rays, did we suspect a passing 
chill .  New life throbs everywhere. The black lunar 
shadow has swept majestical l y  by us and is already 
out on the Atlantic, rushing toward Europe. Its vast 
1!rack behin d  us is sprinkled with thousands of people, 
sllell-bo.llnd by the wondrous vision vouchsafed them 
by Na_e, who, fol' a moment, as it were, has lifted 
bu-t a corner of her robe and allowed them to gaze 
u pon gliories, the impressions of which will never fade 
from memol'Y. 

is near the center of th� road and a third at Kuhui­
haele, which is at the northern end of the Island. The 
track wil l  be off standard gage with 60 pound rails. 
The company will  start with one h undred 2O-ton cars 
and 6 elt'ctrical locomotives. 2 for passenger service and 
4 for freight. Three hundred employes will operate the 
road and the cost of construction will be about $2, 500, -
000. It is bel ieved that the wood will be of incalcul· 
able advantage to the plan ters of the Island. With 
the new road the t ime'  frow Honolulu to Hilo will be 
only 13, instead of 36 to 39 hours. 

.. 4 • • • 
The C u rren' SuppleDl.en'. 

But when warned by our director, every eye m ust be 
turned to the west, for whatever else we succeed in do­
ing, we must not fai l  to see the lunar shadow as it ap­
proaches. We may not l ive long enough to witness 
another ecli pse u n der such auspices. Let us make the 
most of this.  Forbes, who observed at Turin, the total 
ecli pse of 1842, said that he was so con founded by the 
awful velocity of the shadow, w hich swept toward him 
from the Alps, that he felt a� i f  the great b uilding on 
which he was standing swayed beneath him and be­
gan to fall over in the direction of the coming gloom. 
The rapidity of its motion and its black i n tensity pro­
d uced the sensation that something material was flying 
over the earth at a speed " perfectly frightfu l ."  and he 
in vol untarily listened for the rushing noise of a mighty 
wind. Airy describes as .. very awful " a shadow re­
treating away among the h ills of Northern Spain . 
Other writers are no less dramatic in their accounts of 
these phenomena, and the tremendous i mpression they 
create. But when the shadow has come, and aUer we 
have recovered to some degree frem the effects of shock, 
and of the sudden darkness i nto w h ich we have been 
fllunged, we m ust ri vet our attention upon the sun, or 
Rather upon the moon, around w hose black disk by 
this t ime wil l  have appeared the splendid phenomena 
associated wit.h a total solar ecli pse, seen in all  i-ts 
majesty. Striking i ndeed is the al m ost instantaneous 
substitutioll, as in a dissolving lantern, ef one picture 
for another, the one showing the sky with the blackened 
sun l ike a blot upon it, the other showing the sky sud­
denly draped i ll the mantel of n ight, u pon whose sable 
bosom glow planet, star, and coronal halo, and also 
roseate jets of incandescent  gaseous matter leaping 
u p ward from and fall ing back upon the sun,  

• • • • • 
A N e w  Railway tor HawaII. 

The celliitruction w i l l  soon began on a new rai lway 
on the lslalld of HawaH. The contracts wil l  be 
awarded i n  a few days and the road will be in opera­
tion very soon. It wi l l  be knewR as the Kohala and 
M ilo rai l way and will  connect the poRt of Hilo, the 
principal ci ty on the Islal'ld and the eastern coast, with 
Mahukona on the nortkwes1lern coast. According to 
The Railway Age it will have a total trackage, includ­
ing branch lines, of 130 mi'les and will open to cultiva­
tion a large ferti le oorritery originally inaccessible on 
account of lack of t.ransportation facilities. The road 
will be operated by electricity, w hich will be gener­
ated by water power. Three power plants will be 
built each of sufficient size to furnish sufficient power to 
run the entire road should necessity call for it. One 
will be located near Hilo, another at Hakalau, which 

The current SUPPLEMENT, No. 1242, has a number 
of important papers. .. The Evolution of Technical 
Education in Economics, Politics and Statecraft" is 
an address by Dr. R. H. Thurston delivt'red on the oc­
casion of the anniversary meeting of the Franklin In­
stitute at the National Export Exposition. . .  The 
Uganda Rai l way " is accompanied by a map. " Boats 
and Sails, " by Walter Burnham, is one of the most in ­
teresting articles which we have ever published relat­
ing to shipping. It is an amplification of the article 
w hich is  pu blished in  this issue of the SCIENTIFC 
AMERICAN, and is accompan ied by eleven i l l ustrations. 
" Electric Auxiliary Machinery in  the United States 
Navy " is by Alton D. Adams. " The Observatory at 
Pulkowa " is an interesting illustrated art.icle . . . Proper 
Forms for Cross Sections of Moving Bodi es" is an article 
by M. _«'. Mithoff. " The Progress of Science and Its 
Results " is the Presidential address of the British As­
sociation. 

C o n tent • •  
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Automobile  news . . . . . . . . . . . . . . . " 0  262 
Boats and sai l s  .. . . . . . . . . . . . . . . . . . , .  265 
Boers and the giratfe . . . . . . . . . . . . . .  259 
Boiler w i th a removable fire· 

box· . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 260 

Mauna Loa and the sun spot 
period . . . . . . . . . . . . . . . . . . . . . . . . . .  262 

Plow. walking and .ulky· . . . .  , . . .  260 
Pompeii, reproduction of . . . . . . •  0 2M 
�����e:[I�!7�'. ��.���� : : : : : : : : : : :  � 

N o w  we photograph, s ltetch and color most assidu­
ously, not losing a single second. We lay down the 
positions of planets, cornets, if any, and of .bright 
stars. The eclipse i s  taking place in the constellation 
of Taurus, between the fine red sta r Aldebaran and 
the Pleiades. We look to see w hether Aldebaran is 
able to make its presence known by shining through 
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RECENTLY PATEN TED INVEN TIONS. 
&:rlc U U u ral IDl.pleDl.ents. 

SH EEP-HOOK.-PHILIP I. MOULE, Bercoil, Mont. 
The hook is so constructed that the leg of a sheep may 
be readily caught thereby and bcld as long as desirable, 
it being practically impossible for the animal to free 
itself. The leg of the sheep is automatically locked with­
out injnry by a peculiar form of spring loop, so that the 
operator can release the animal when necessary, 

VINE-CUTTISG ATTACHMEN'I' FOR PLOWS.­
GEORGE H. NUNGEZER, Pooler. Ga. The purpose of 
this inventIOn is to provide an attac.hment for plows es­
pecially adapted for cutting swoot-potato vines in ad­
vance of the plow in order that the vines may be readily 
cut and plowed under. and that the beds may be simul­
taneonsly sided or hilled and made' ready for di/(ging or 
plbwing out. The attachment consists of a support, by 
the ends of which kuives are carried, the support being 
adapted for attachment to a plow.beam. 

E ngineering IDl.proveDl.ents. 

III ETHOD OF AND APPA RATUS FOR GENER­
.\ " I '1:'\G POWER. - GUSTAF M_ WESTMAN, 1144 Broad­
way, Manhattan, New York city. 'I'he operation of the 
motor involvea the free expansion of the motive 
fiuid. Free expansion is the condition of the fiuid in 
which it can expand to the surrounding pressure without 
doing any work ' or putting other bodies in motion. In 
such condition tbe velocity of the fiuid is increased; but 
when potting otber bodies in motion, the fiuid necessarily 
loses velocity proportionate to that acquired by the body 
set in moUon ; consequently, the fiuid loses power or 
ability to expand ; and its temperature can nllt link as 
low lIS it would bave done if no body had been put In mu­
tion. This may be regarded as the application of a new 
physical principle to engineering. 

AUTOMATIC WAT ER-FEEDER FOR STEAh­
BOILERS. -CLAUDE B. HANTHORN and ALVADORE 
WELCIl, Astoria, Ore. This invention relates to a type 
of water.feeding de�ices employed to supply water to 
steam-boilers, while they are in service and also capable 
of use in conrit'Ction with oil, gas, or fiuid boHe ... . An effi­
cient device of this character is provided, which is read­
ily connected with any steam-generatOr and wlfich auto· 
matically feeds water from a source of supply into the 
boiler by force of gravity, tbe appardtus being adapted 
for adjustment to maintain the water in the boiler at a 
desired heigbt. 

BOILER-FURNACE. -. SAMUEL W. BUTTERFIELD, 
Three Rivers, Canada. 'I'he furnace is designed to 
burn mill refuse and coal ami. is arranged to insure a 
complete combustioo of tile fuel and quick generation 
of steam in the boller. The boiler is · provided with 
a fire-box nnder its front end and with " .  second fire · 
box located In front of the first box alJd having COID­
m u nication with the inner box over a bridge-wal l .  
l'ile grate of the inner box is above that of the 

outer box. By having two fire-boxes located one in 
front of the other, a complete combustion is obtained, 
so that the heat-units are all utilized in tbe generation of 
steam. 

Mecbailical Dcvlces. 

COMBINED DOOR LATCH AND LOCK.- -EDWAUD 
E. NELSIIN , FiU more. I I I .  1'he latch and lock are devoid 
of springs and provide means for the locking of both the 
latch-bolt aQd lock-bolt at the same time, thus affording 
double security. The working parts comprise a slide­
bolt, a slidable locking-bolt, and a shackle-bat having 

two lateral projections. and slidably disposed between 
and parallel with the bolts. The shackle.bar is adapted 
by adjustment to engage the lateral projections with the 
latch-bolt and locking-bolt, tbereby &ecuring them against 
f:!traetion. 

WRAPPING-MACIIINE. - GEORGE L. GAY, Spo­
kane, Wash. This invention providES a wrapping-ma­
chine for newspapers, pamphlets, circnlars or the like, 
which is arranged to deliver the material for forming the 
wrappers from an endless roll, then to place the wrap­
per securely and firmly around the newspaper, circular 
-or other paper to be wrapped, and at the same time · to 
fold both the wrapper and paper, finally to cut the wrap­
per from the endless roll and to seal the end and deliver 
the paper coJDpletely wrapped ready for mailing. 

eyes a rivet passes. A pin extends throWl:h another eye 
of the button and through the plate. The pin and rivet 
serve to hold the button and plate together. A tongue 
on tbe plate is adapted to be turned against the pin. 
A bntton once fastened cannot very readily be loosenoo 
or torn off. 

SURVEYOIt'S COMPA SS. - RUDOLPH J. GoEP­
PINGER, St. Francis, Ark. The compass comprises a 
casing having a graduation over which a needle plays. 
A retaining device or stop projects Into tbe path of 
the needle and is movably mounted on the casing, 
so that it may be brought into registry with dif­
ferent points of the ' gradnation. The vibrations and 
oscillations of the needle are hence confined, and the 
needle comes to rest in a '  comparatively short time, 
thereby enabling the surveyor to run lines quickly. 

I R O N I N G - B O A R D.-WILLIAIIl HARGROVE and 
Railway-A ppliance.. JAMES J. WYLDE, Montreal, Canada. This invention 

CAR-80UPLING.-ALFRED R. HEATH, Covington, provides a simple and inltt'nions ironing-board which 
Ind. The conpling is of tbe hook· and-catch type, can be readily attached to a .table lind which can be 
and comprise. a body having a hook-memlK>r lit folded Inti> a sm all space when not in use. The board is 
one end and a slotted draw-bar at the opposite end. provided with a head, which is placed on top of the 
At tbe forward end of the slot a rock-shaft is "pported, table, and witb bearings in which a leg ls,fulcrnmed, rest­
the rear side of whicb is engaged by a fulcrum- box. A I ing wi th its free end upon the fioor. A clamping ex­
buffer-spring in the slot has its ends respectively pressing tension on the lcg engages the under side of the table­
upon the draw-bar and fulcrum-box. The great range of top to hold the board. The board is beld in extended 
rocking adjustment eRables two cars of different heights position by a brace on the. leg, which brace engages one 
tb be' coupled together so that there will be no cramping of a numbet of teeth on the under surface of the board. 
strain on either car-coupling. BUTTONHOLE-MOISTENER. -DANIEL F. BAGLEY, 

SEAT.- JOHN JAMES. Polo. III. This Inventor bas Brooklyn, New York city. This device for moistening 
devised a Fimple seat which is especially adapted for tbe the buttonholes of collars, cuffs, shirts, and the l ike, 
use of locomotive-firemen, which is removably applied I consists of pivotally conne�ted handles, to one end of 
to the locomotive-tender, and which can be compactly each of which a jaw is pivoted. The jaws cOntain ab­
folded. When the seat is not to be used, its back may serbent pads for the water. By applying the jaws to 
be thrown dow.. over the seat, and the seat and back opposite sides of a buttonhole, the starch is extracted 
and connected parts 80 folded together that there wil l  be and the buttonhole portion rendered pliable, while the 
but little space occupied. adjacent portion� stm retain their stillness. 

MAIL-CRANE. -FRANels M. EDWARDS, Greigsville, PROCESS OF MAKING SOLUBLE ALKALINE 
N. Y. Most mail-cranes in use mllst be mounted at or SILICATES.-FRITZ HENKEL, Dfil!Seldorf, Germany. 
beyond a switch or upon the outer sides of double trackl!. -The Inventor has discovered that, by intimately mixing 
This necessity often involves the location of . the mail- sol id silicic alkalies or alkaline silicates with a little 
crane at a considerable distance from the station . 'fhe water, . in the proportion of six to one, and strongly heat­
present device can be placed upon either side of a 1!rack. iog tbe mixture, or by mixing the solid silicic alkali or 
between double tracks and near a station, so that it may alkaline silicate with a hot, concentrated solution of the 
be watched. The crane has a receiving-arm pivoted upon sil icate, a substance is ohtained which cakes to form a 
a horizontal pivot and provided with a locki.ng extension solid mass which can be pulverized and is easily soluble 
at its inner end and with a bag catching and holding-de- in cold water. 
vice at its outer end. A spring-beld catch engages the lock- PROCESS OF DECOLORIZING VEGE'f ABLE 
ing extension of the arm, and a pivoted bag-delivering JUICES.-JOHANNES C. BOOT, Klatten, Java. The ob­
arm is adapted to be engaged by the delivering-arm in its ject of the Invention is to render the iron salts of de­
drop. Connections to' the catcb are provided for releas- colorized sirups and juices innocuous, so tha� a jX'rma­
ing the re�eiving-arm. oent decolorization is obtained. To this end the inventor 

CAR- REPLACER. - ISAAC H. WISE, H uutsville, heats the juices (concentrated below 5(}0 Brix )  to about 
Ala. The car·replacer is a device for replacing cars and 50° C . ;  and, under constant stirring, sulphurous acid 
wheeled vehicles npon a track. The car-replacer has a alone or zinc and sulphurous acid are added. So far the 
toothed rilt OJ' track and a toothed segment-disk bas process is that usually employed. The liquid is then 
fianges at each side of the teeth, engaging the rack. heated to 80° C. and a soluble ferrocyanid is added until 
A notch at one edge of the segment-disk is adapted to the iron (or iron and zinc) is preCipitated. The liquor 
recei ve the car-axle. A similarly-curved segment-disk is then lIItered or decanted. 
secured to the toothed segment is adapted to bear u pon HOSE-CLAMPING DEVICE.-ALRERT M .  BURGHER. 
the balie. Tbe car.axle will be lifted as tbe segments' Clay City; Ky. This device for attachin!!: clamps to hose 
roll npon the base. The angular position of the device consu.ts of opposing jaws arranged to receive the clamp 
w i l l determine the amou nt of side movement given to and provided with handles. A device is provided for 
the car. Hence the car can be raised and transferred adjllstlng the j a w s ;  and a fulcru m is furllished for the 
sidewise as many times as nece�sary. hand l�s. A bearing-hlock is carried hy the movable flll-

MbJceI laileOIl S  I nve ll t l o lls. 

FASTENER FOR BUTTONS. -ARTHUR H. LOHSE, 
Manhattan, New York city. Connected with a button 
having eyes is a plate through which and through the 

crllm aOlI is arranged for engagement witb the clamp to 
be secured. 'I'he device is adjustal>le to hose-clamps of 
different diameters. 

PNEUMATICAL APPARATUS FOR AI-PLYING 

TOOLS TO SURFACES OF ANY SOLID BODIES.­
LoUIS J. MOISSENET, Cberbourg, France. The appar-

atns applies or affixes tOols to the surface of any 
solid . body and employs a vacuum created by one 
or more �uckers of proper size plar.ed on the sur· 
face and in the interior of wbich a more or less 
complete vacuum is produced, so as to establish on the 
surface of the body fastening-points which permit any 
machine-tool to be fixed in place, such as a drill,  mortis_ 
ing machine, and the like. The suckers .erve firmly to 
fix a brush or stay on the surface to be operated upon ; 
and the tool is fitted to the bench, which serves as its 
fixed point of snpport durln2 tbe work. 

PRESS.-GEORGE F. CROSS, San Antonio, Tex. This 
imprOVed press for holding down sauerkraut, pickles, 
and the like, in barrels or tubs, comprises a presser or 
follower-plate on which a guideway is vertically mount­
ed. A presser-foot slides in the guideway; and on the 
presser-foot arms are mounted on horizontal axes. The 
arms extend over and engage the follower or presser 
plate to rock thereon, and serve to hold the follower or 
presser plate in position. 

CALCINING-FURNA CE. - CHARLES M. ALLEN, 
Basin, Mont. The furnace bas a nnmber of hearths 10. 
catell one above the other, the uppermost bearth being 
shorter tban the hearth beneath It, leaving ODe end of 
the roof of the lower hearth exposed to form a drying­
fioor leading to the entran"" of the upper hearth. The 
drying-fioor is capable of freely taking up the .high heat 
the lower he"r:Ji and o[ imparting that heat to the ma­
terial discharged upon the drying-fioor to expel the 
moistnre from the material during its travel over the 
floor alld before its entrance into the upper bearth. In· 
lets are pro" ided for the products of combustion to tbe 
heartbs at the extremc ends; and an outlet for the pro­
ducts of combustion a� the discharge end of the lower­
most hearth . Very little siJlforic acid being generated, 
it follows that tbe life of the hearth is greatly length­
ened. 

SACK-IIOLDER.-FIUNK H. GILBERT, Ridgefield, 
Wash. The sack-holder comprises a hopper with straps 
secured to the outer sides of its rear wall and terminating 
in hooks at the upper end, A bracket is attached to the 
rear wall, and a locking and releasing bar is mounted to 
rock in " channel formed in the rear wall and Is held in 
place by the straps. Holding-bars are mounted to rock 
on the opposite side walls of the hopper. Lugs extend 
inward from the holding-baro and are adapted to be en­
gaged by the locking and relea.ing bar. A spring moves 
the locking and releasing bar to Its normal position. 
The sack-holder can be easily attached to a bin or other 
support. 

METHOD OF PRESERVING AND TAW ING 
SKIN S . -URY DE GitNZBURG, Boulevard Lamouroux 52. 
Vitry-sur-Seine, (S�ine), France. In the method to which 
the present invention relates. the cohesion of the fibers 
of the hide or skID is destroyed, and putrefaction is pre­
vented without the help or the formation dnrlng theopera­
tion of any crystallizable salt, which would have the effect 
of diminishing the strenglli of the skin. Consequently, 
skins thus treated contain no crystallizable salts, remain 
perfectly flexible. and lose none of the strength they pos­
sessed before beinl!. treated. Water, be it  cold or hot, has 
no effect whatever on a skin thus prepared. 

PIPE-COUPLING. - WILLIAM J. HENNING. Key 
West, Fla_ Tbe coupling comprises two sleeves re­
epcct.ively adapted 10 embrace pipe·sections. The first 
of tbese sleeves has interior threads to engage one of 
I.he pipe-seclions. A collar embraces both sleeves and 
servet' to draw them together. A gland-like collar 
threadoo on the second sleeve Is adapted to carry a 
packing whereby the second sleeve is hermetically con. 
nected Wlth the adjacent plpe-secti.ol1. The pipes can 
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thns be hermetically coupled, even thongh they be of 
dtfferent diameters. 

PACKAGE FOR PERCOLA1'ING COF}<'EE.-HENRY 
M. HUMPHREY, Plainfield, N. J. This invention pro­
vides an improvement upon the Humphrey percolator­
package which has been described in our columns. Tbe 
improvements embody a metallic seal for the mouth of 
t he collee-containing bag, w hich seal can be partially 
bent over so as to open the mouth and provide a hook 
for suspending the bag from the edge of the collee-pot. 
Hot water is then poure<! into tbe bag and permitted 
to percolate through the collee and into the pot. 

GATE.-OLAUS B. JACOBS, Roland, Iowa. The in- ' 
vention provides a barrier for gateways in Btock�feuce8 
or other inclosures that will permit the larger stock to 
pass through, but will elIectuaIly retain hogs, sheep, and 
otber short-legged animals. The gate or barrier com­
prises n frame and pulinl!:s in series in the frame, the frame 
having passage-ways between them and spaced and ar­
range<! to permit the passage of animals having long 
legs and to constitute a barrier for animals having short 
Jega. 

I c itutific �mtricatt. 
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Marine Iron Works. ChiC8.J!o. Catalogue free. 
For logging engines. J .  R. Mundy, Newark, N.  J. 
. .  U. 8." Metal Polish. IndianapO lis. Samples free. 
Gasoline Brazing Forge, Turner Brass Works. Chicago. 

NEW BOOKS, ETC. 

C H RISTIA N SCIENCE AND OTHER SUPEH­
S1'ITIO N S. Heing selected from 
"l<'aith -Healing, Christian Science. 
and Kindred Phenomena." By J. 
M. Buckle\' ,  LL. D. New York :  The 
Century Company. 1899. Pp. 128. 

METHIC TABLES. By Si r  Guilford L. 
Moles .vorth. London and New York : 
Spon & Chamberlain. 1899. 24mo. 
Pp. 86. Price 80 cents. 

Yankee Notions. W aterbury Butt.on Co" W aterb'y.  Ct. 1'his is the third edition of a handy little book on 
Handle lit Spoke Mcby. Ober Mfg. Co .. Chagrin �·al ls .  O. metric tubles. The equivalents are arranged so that 

they can be readily halJdle<! by those who have to con-
Gear Cutting of every description accurately  done. 

The Garvin Machine Co" Sprmg and Varick Ste . . N. Y.  
Wanted-Capitalist to invest in Patent P liers. A.  

Hesterhagen, 226 Communipaw Ave. ,  Jersey City, N. J .  
Ferracute Machine Co . .  Bridgeton. N. J . •  U. S. A .  �'uJI line of Presses, Dies, and other Sheet Metal Machinery. 
IT Machinery for R.N.. contractors, mines. and quar· 

vert measures. 

MEDICAMENT-CARRIER. - CHARLES M. JONES rieB. for h oisting. pumping. crushing, excavating, etc . • 

and ALEXANDER LE Roy HARVEY, Baxter Springs, Kan. new or 2d�halld. Write- for hst. Will is Shaw, Ch icago. 

THE TEACHING BOTANIST. A Man ual 
of Information u non Botanical In­
Rtruction . By William F. Gan ong, 
Ph . D. New Y(>rk : The Macmil lan 
Company. 1 899. 12mo. Pp. 2'10. 
Price $1 . 10. 

As its title implies t�is work is addresse<! to the teach­
ing botanist and servea as a manual of information upon 
botanical instruction and deals with its elementary pres· 
entaUon as a science. The work will  certainly 'prove 
of great value to all teachers of botan y,  J<iving as it  does 
clear in�truction as to scientitk drawing and description, 
laboratories and their equipment,  botanical collections, 
bot.anic.1 bnoks and their use and many other interest-

'rhis �urdcal appHauce consists of a flexible band be· 'rhe celebrated " Hornsby-Akroyd " Patent Safety Oi l  tween the ends of which a connecting elastic · strip ex - EU,Ilin e  is built by the De La VerlZne Refrigerating )-la­
tends. Cover-straps are sccured over the outer faces of chine Company. Fo( t of East 138th Street. New York. 
the ends of tbe band and over the fiexible strip to sc­
cure the fiexible strip to the band. 1'he best book for electrICians and bel!illl ler� in elec. 

t ricity is " Experimental Science." by G en. )1. Hopki llS. 
By mail .  $4. Munn &. Co . .  publishers. 361 Broadway. N .  Y. CHURN.-W,LLIAM F. FRIBLEY, Bourbon, Ind. The 

cover portion of tbe chum is provide<1 with a funnel 
portion having a top comprising two segmental fram�. 
pivotally connected at one side t'l swing relatively to 
each other. Each of the sections has a strainer; and 
through openings forme<! in the sections a dasher rod is 
movable, having connection with a mechanism, the 
operation of which requires bnt l i ttle mnscular power. 

tT Send for new and complete catalo!,ue of SCienl iftc ing thin�. wbich it would be difficult for the teacher to 
and other Books for sale by MUlln & Co . .  361 Broadw ay .  find in convenient form. 

CHURN-DASHER.-WILLUM H. SWAN, Kankakee, 
Ill .  The churn-handle i8 provided w ith a set of rotary 
dashers so constructed that ill churning, the dashers will 
rotate in  opposite directions and their motion will be 
automatically reversed by the up.and.down movement of 
the handle. The chnrn can be fille<! nearly to the top 
since the dasher does not splash the cream. 

SKIRT AND BELT SUPPORTER. - ALICE M. 
TULLY, Manhattan. New York city. The supporter 
consists of a safety-pin adapted for engagement with a 
waiEt and provided with a hook, and a setond safety-pin 
adapted for engagement with a skirt-band and baving an 
eye arranged for insertion over the hook whereby t.o 
hold the waist and skirt detachably connected. The 
point of the hook is adapted to enter the inside of a 
belt whereby the belt is held in place and the eye is 
prevented from coming oll the hook so long as the belt 
is in  place. 

SHOE-DISPLAYING DEVICE.-DoNALD S.  BET­
CONE. Indianapolis, Ind. The device is particularly 
adapted for the use of traveling salesmen and is inclose<! 
in a trunk for shipment. 'fhe invention consists of a 
wheel having shelves to w hicb shoes may be fastened 
and which may be secured to the wheel either in tan­
gential or radial positions, according as it is desired to 
display the shoes or prepare the device for shipment. 

BUNG. _. JACOB CONRAD, Chicago, III. This im­
prove<! barrel - bung Cnn be readily applied and used with 
or wi thout a bushing, and is designed to prevent the 
openmg of the barrel d uring transit. The bung has a 
cylindrical casing loo"ely fit,ing in the hole and having 
internal threads receiving a hollow screw with iu. 
wardly-extended ribs rnnning longitudinally therewith 
and adapted to be engage<! hy a key. Beyond the casing 
tbe inner end of a screw projects, which end loosely re­
ceives a rivet carrying a presser-plate. A yielding gas­
ket loosely surrounds the inner portion of the screw 
and casing and is engaged by the presser-plate, so that 
as tbe screw is drawn into the casing the gasket is ex· 
pande<! to close the bung-hole. The bung-hole can be 
opened only by the key. 

WATER-HEATER -MICHAEL E.  HERBERT, Jr., 240 
to 252 Root Street, Chicago. I l l .  The device is a water­
heater for baths and domestic pUl'poses. It  employs a 
watel'-jacketcd feeding-magazine and comprises a boiler 
mad,· in two main rarts, the upper of which has a 
pendent annular wa�er-cham ber and the lower ot wbich 
incloE:es or forms the fire. box. rrhcse two parts are 
connected hy a series of  vertical pipes. 

WAGON-BODY LIFTER. -Hon. (lRLO H.  DRINK­
WATER, Cotton wood li'aH8, Kan. The \\'ugon-hody 
li fter comprises siiJs and a toggle�1rm having its side 
bars pivoted at their upper ends to the pivote<! toggle­
arm. Rollers operate on the sills. Great power can be 
exerted to lift the body from tbe running gear, the run. 
ning-gear itself being cause<.. to transmit the power. 
·The li fter is adapte<! for bodies of dillerent sizes. 

C ALCULATOR.-WILLUM D. CONKLIN, Rutherford, 
N. J. The calculator is designed to reckon wages, the 
wage per hour, day, or week. and the lIumber of hours 
of service given. The calculator comprises a base­
plate provided with scts of guideways arrange<! one 
above the other and at right angles to each other. Im­
perforate plates slide in  tbe lower set of the guideways ; 
and each bears numbers represen ting the amounts of 
pay dne for a certain number of hours and indexed to 
indicate the hours served. Perforated plates slide in 
the npper set of guideways, each indicating the amouut 
of wages for a given time. A perforated face-plate is 
placed above the sliding plates. 

Design •• 
BOX.-LEOPOLD AUERBACH, Manhattan, New York 

citv. 1'he box is designed to contain candy, is cylindri­
cal in shape, and is covere<l by a medallion on which the 
"ead of Columbus is prorluced. 

HINGE FOR DOOR-HANGERS.-JOHN C. GABEL, 
Jr., Onarga, Ill. The hinge is of novel construction and 
provldes a means for suspending the carriages of sliding_ 
doors, especially freight car doors. The hanger is de­
signed to be used in connection with a aliding-door de­
\Vised by the same inventor. 

NOTE.-Copiea of any of these patents will be furn­
tshe<! by Mnnn & Co. for ten cents each. Please state 
the name of the patentee, title of the invention, and dale 
of thle paper. 

New Y ork. Free on application� 
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IC e l'erenee" to former articles or answers sbonld give date of paper and page or number of q u·estion. 
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.'l i nera l .. senU or examinatIOn should be distinctl} m",ked or labeled. 

(7734) H .  E. B. asks for a l ist of the 
twenty-four inv�ntions and discoveries of bighest rank 
made during r this century, alluded to in Horace C. Ho­
vey's artICle on the American Association for the Ad­
vancement of Science, in our issue of September 2. A. 

The list.  as ennmerated by Prof. Edward Orton, in his 
address before the association, is .tated to be as fol-
lows : 

I.-Railroads, 
2.-Steamships, 
a.-The Telegraph, 
4.-The Telephone, 
5.-
6.-

15.-Molecular Theory of 
Gascs, 

16.-
17.-
lB.-The Periodic Law in 

ChelDistry. 
7.- 19. -
B.- 20. -The Glacial Epoch, 
9.- The Phono2:raph, 21 .-The A n tIquity of Man, 

1O.-1'he Roentgen Rays, 22.-0rganic Evolution, 
11 .-The Sp�ctr08cope, 23.-Cell 'I'heory and Em-
12.-Anresthetics, bryology. 
13.-Antiseptic Surgery, 24. - Germ Theory of Dis-
14.-Collservation of Force, ease. 

He remarked that he had qnoted from Alfred R. Wal­
lace's classification. Wallace's nnmbers 5, 6, 7 and B 
are thus fil led : 

5.-Lucifer Matches, 7.-Elertric Lighting, 
6.-Gas Illumination. B.-Photograpby. 

Prof. Orton adde<! Lord Kelvin's " Vortex Theory ,of 
Matter" and the " Nebular Theory. "  _ The latter, as in 
the same range with Wallace's No. 19, . .  The Meteoritic 
Theory." His No. 16 is the " Velocity of Light Direcily 
Measured," and his No. 17 is H The Uses of Dust." He 
called IIttemion to tbe obvious fact that the personal 
eqnation of the a uthor of snch a list would appear in the 
selection of the great advances. 

(7735) J. K. L. a�ks : If a pf'r�on wishes 
to become an electrician and knows nothin2: of the sub­
jcct. what book should he start with ? A. If a person 
knows nothing of electricity, the best book to stndy 
first is probahly Thompson's " Elementary Lessons in 
Electricity and Magnetism," price $1.40 by mail . This 
book employs no mathematics beyond algebra. We are 
inclined to think that the be.t coorse for one who wishes 
to gain a working knowledge of electricity in order to be 
an electrician is to take the course in one of the best 
correspondence scbools. lIe will there be taught prac­
tically rather than theoretical ly. This is almost the only 
conrse open to one iivmg remote from colleges, or one 
so situated that he cannot stop working and earning 
while he is learning his new subject. 

(7736) J .  S. wri tes : I wish to get a 
chemical in powder or liquid form. that will absorb heat 
qnlckly, awl when heate<!, to retain a high temperatnre 
for say twenty-four hours or so when confined. Will 
you kindly send me the best formnla? A. We do not 
know any substance wbich will heat qnickly aud also 
retain heat for a very long time. The two requirements 
are antagonistic to each other. Sodium nitrate fused 
will give oll a great deal of heat in cooling, bnt it will 
corrode tbe vessel in which it is contained. Air slaked 
lime may be raised to a very high temperature. 

(7737) H. H. asks : Which i s  the best 
iron to use on transformers and alternating current mo­
tors? A. Any good soft wrought iron is sDitable for the 
core of a transformer. 

PHYSICAL NATURE OF C HILDREN A N D  
How T O  STUDY IT. Bv Stuart H .  
Rowe, Ph. D. New York : The Mac­
lu i l lan Company. 1899. 12mo. Pp. 
206. Price $1 .  

The tests which the author outlines may b e  made i n  a 
comparatively short time and will  Oe a great help in 
solving some of the indi vidual problems which present 
themselves to every teacher. The book deals witb sight, 
hearing. manner. abi l i ty, enunciation , nervousness, fa· 
tigue, diseases, habits of postnre, movement, etc. When 
we examine a modern book on pedagogy like the present 
volume. it is a revelatIOn of modern methoda of instruc­
tion. and we can but feel that the olrler methods must 
have had a great deal of cruelty connected with them. 
because the teachers themsel ves were nnfamiliar with 
tbe physical nature of children. The book is a most. 
admirable contribntion to the literature of teachmg. 

TO INVENTORS. 
OfA r:noer�pe[�;�ce o�� �f!�d�:�r8t.h���a��e f��ft�:�f��� for patents at bome and abroad. enable U� t.o understand the Jaws. and practice on both continents • . and to possess u neq u al ed faCIl ities for procurlllg patents everywhere A synopsis of the patent laws of the U n.iteq States and all foreign countries may be had on applicatIon, and per. sons contemplating the securmg of" patents. ·eit ber at borne or abroad. are invited to write t.o t his offi ce for prices. which are low, in accord UJlce w i t h the U rn es and our extensive facil ities for conrtuctin� the business, Address M U N N  & CO . •  office Sf'U:NTU'IC A �t ERICAN, 
631 Broadwav. New York. 

INDEX OF INVENTIONS 
For w hich Letters Patent of the 

United States were Issued 

for the Week Ending 

OCTOBER 1 0 .  1 899. 
A N D  E A C H  B E A R I N G  T H A T  D A T E . 

l See note at end ot list about copies of these patents . I 

!f;�����t8� ��aI��lSt·t���I. ��� .�l.��.i��: .�:: .��l��; �:��� Air  goods. A. A. young . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  634.788 A larm. See Burglar alarm. Animal trap. Bowen lit Twitchell . . . . . . . . . 6:l4.84! to 6.'I4.84f. Animal trap. E. H. W alker . . . . . . . . . . . . . . . . . . . . . . . . . .  1i34.4�l A sh can. 1\ F. Burke . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  634.5al Asphalt from petroleum resid ue.  manufacturing. J .  W .  H ayward . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 634,818 Awning. M. C. Ryan . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  1;34 .410 A x l e  and bearing, E. E. Stuver . . . . . . . . . . . . . . . . . . . . .  634,774 Axle lubricator, wiper, and dust J(uard. J. S. Pat-ten . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  G.'l4.415 

�:��ef�������xr.kiio1ine�: .�.��.s.�:�.�� .. .. : : : : : :  .... : � ��t�� 
�:����g �p�i:���,l�: ·V·ailderiD·an·:.'::::::::.·.·. '.� ' : llitl:1�� Bayonet, sl iding, W. C. Laird . . . .  . . . . . . . . . . . . . . . . .  t;''l4.4tiH Bearing. J. A. Jamieson . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  t�).t.82"l Bearing. crank shaft. W. A. Hance . . . . . . . . . . . . . . . .  ti34,52i> Bed bottom tiflhtening device. spring-, A. C. Lott·  man . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  6.'14.531 Bell. alarm . If'. Hein . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . ti34,'i'27 Bench. See \V ash bench. Berry picking machine, Lane & Comeau . . . . . . . . . . . f.i.'i4,73:. Bicycle, H. P. Ambler . . .  , . . . . . . . . . . . . . . . . . . . . . . . . . . ti34.7�' Bicycle, etc .• L. Sturj(es . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 1i34,1()7 Bicycle frame. I .  R. Johnson . . . . . . . . . . . . . . . . . . . . . . . . 634,82:.:; Bicycle guard. W. J. Chapman . . . . . . . . . . . . . . . . . . . . . 63M2IJ Bicycle pedal attachment. H. R. Sieverkro\;f.j.591. 6.14.5112 Bicycle stand lock, Capen lit Cheney . . . . . . . . . . . . oSl," 1 Uicycle su pport. A. Brown . . . . . . . . . . . . . . . . . . . . . . .  6.14.4aY Bicycle support, C. Schreiber . . . . . . . . . . .  : . . . . . . . . . .  634.480 Bicycle w h irl . P. L. Smith . . . . . . . . . . . . . . . . . . . . . . . . . . .  f.l<.14.8i>7 Binder. loose leaf. F. R. Welsb . . . . . . . . . . . . . . . . . . . . .  634.511. Binder. temporary, F. J. Schleede . . . . . . .  " . . . . . . . .  fi.'14.t.i.)(J Bit, W. E. SeU . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  634,76H Block signal system.  electric. S. H. HalL . . . . . . . . . .  6.14.816 Blotter holding device. J. M. Rix . . . . . . . . . . . . . . . . . 6.14.16.'> Bobbin l atch . H. C. Fowler . . . . . . . . . . . . . . . . . . . . . . . . . .  634.662 Boi ler cleaner. M. M. Cram . . . . . . . . . . . . . . . . . . . . . . . . .. 634.521 Roiler burner heater. '1\ Kruse . . . . . . . . . . . . . . . . . . . . .. 684.7':«-BoUer furnace, steam . J. O. Morris . . . . . . . . . . . . . . . . . 634$29 Bolt. See Pedesta l bruce bolt. Book. leaf, or music holder. P. A. Vellex . . . . . . . . . .  G.'I4.781 Honk. manifoldmg sales. A. A braham . . . . . . . . . . . . . . 6.�4,t:� Books.  reference or page marker for, S. J .  Saw-yer . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 6:l4.108 Boot or shoe. K Roche . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  6.'I4.5&i Bottle fi J linll apparatus. W .  Bachner . . . . . . . . . . . . . 6.14.79;·: Bottle stopper attachment. II'. Morrison . . . . . . . . . . 6B4.fi9i Bottles. etc. , means for ('losing, P. Kirschen . . . . . . t);-W.fl22 Bouquet bol der. N. M. Worley . . . . . . . . . . . . . . . . . . . . . .  634.511 Box. �'. Knobeloch . . . . . . . . . . . . . . . . . . . . . . . . 6:14.645 to 634,647 Bracket. See Lam p bracket. Seat pust bracket. Brake. See A i r  brake.  Back pedaJing brake. �Iectric brake. Brake appl iance. W. T. Shryock . . . . . . . . . . . . . . . . . . . .  6.'14.704 Brick. �'. Pagnon . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. &'14.51\2 Bridlle gate. H. Chesman . . . . . . . . . . . . . . . . . . . . . . . . . . . .  6.�4.717 Broom handle.  A.  S. Allen . . . . . . . . . . . . . . . . . . . . . . . . . .  oSl.631 Brush, C. H.  Hansen . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  6:-U.61i Brush, Koons lit MOullhler . . . . . . . . . . . . . . . . . . . . . . . . . . . 6.'14,521 Brush. C. E. Thompson . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  6.'14.'»0 Brush bridle, L. W. Bri.lllrs . . . . . . . . . . . . . . . . . . . . . . . . . .  t;''34.570 Brush, l iquid blacking, W. H. Beeching. . . . . . . .  . 6.14.fiOt' 
���:rarS�r�rb!�?.� .. Jw����: : : : :  : ': : : : : : : : : : : : : : : : . : �:� Burner. See Gas burner. Hydrocarbon burner. 
cllb�h���o��r�:�ad�aI'B"e����i��R . . . . . . . . . . . . . . . . . f).'l(,651 Cabinet for laces. etc . •  J. E. Russell . . . . . . . . . . . . . . . .  6:14.589 Cabinet for sales accounts. store. Yorller &; West. 634.713 
8::. o�::��h =enbn:r'b:ie C�avls . . . . . . . . • . . . . . 631,600 

Car coupl ing. M. I. W elch . . . . . . . . . . . . . . . . . . . . . . . . .. 634.783 Car. d u m ping. M. G.  BunnelL . . . . . . . . . .  634.682 to 634,681 Car dUst  guard . rai lway.  J. S. M cKenzie . . . . . . . . . . .  634,473 Car fender. street, Smyth & Dieterich . . . . . . . . . . . . .  6.34.508 Car l i fe guard, street .  R. Ii'. Preusser . . . . . . . . . . . . . . . 634,834 Car. railway, J.  14'. Dunn . . . . . . . . . . . . . . . . . . . . . . . . . . .  634.74,9 Cal' �tep. supplemental .  A. Hei l prin . . . . . . . . . . . . . . . .  634,,618 Car window d�st guard. H. B. Shutts . . . . . . . . . . . . . .  634,770 Cars, electric hghtillg apparatus for railway, W. 
�'. Richards . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  634,542 Carpet. J. Birney . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  634.797 Carpet stretcher. E. R. M oser . . . . . . . . . . . . . . . . . . . . . . 634.471 Cartridge for m u ltiple cannon, L. Masini . . . . . . . . . .  634,8'26 Case. See Show case. Case or box for m atches. etc., B. Rosen band . . . . .. . 6.'-l4.54:J Casb register. G. H. Gledhi l l  . . . . . . . . . . . . . . . . . . . . . . . . H34. �·21; Caster. adjustable. J .  H. Chase . . . . . . . . . . . . . . . . . . . .  634.80:{ Cb eese curd aerator, C. J.  Moore . . . . . . . . . . . . . . . . . . .  634,7tH Churn. J .  E. Clark . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  6:14.847 Churn, F. V.  Roulke . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  634,553 Churn and butter worker. combined. E. F. Moenke . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 634,534 Churn J(ate valve. T. J .  Howe et al. . . . . . . . . . . . . . . . .  634.700 Cigar ash receiver. P. L. Cole . . . . . . . . . . . . . . . . . . . . . . . .  634,746 Cigar roll ing machine cutting device. C. B .  Sch ultz . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  W4.481 Clam p .  See Pole or col umn clamp .  Tooth c1amp. Clasp. See Corset clasp. Cleaner. See Boiler cleaner. Cloth shearing machine cloth rest. Amback & Hollingworth . . .  . .  . .  . . . .  . . . . .  . . . . . . . . . . . . . . . . . . . .  634,002 Cloth shearing maclline rest , A m back & H oiling'-wort h . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  634,003 Clothes line and clothes pin holder. combined, S .  Bu rkman . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  634 .519 

gg���e;io��jJ.tr:. �: ��*e�: .\V: �I �.ritz 
.
. :: . .  : .. :: .. .. : �:rl8 Coin assortinl! and counting apparatus. F'. S. D .  Scott . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  634.506 Comb. See Currycomb. Com m utator brush holder, \V. Cooper et al . . . . . . . 6.'14.804 Con fectionery coating machine.  'V. II. Weeks . . . .  o;-U .6.3.'l Cool tng beer, etc. , ap l1aratus for. W .  Bachner . . 6H4,79'l Corset. clasp, A. B err . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . ();:W.576 

2g�i�t������)fill\·n�·b�I�).I��lio·r·�·e�· & Sb'utt : :' : : : : : : :  �:�� Coupling. See Car coupling. Pipe cou pling. 'rhil l  cou JJlin� . Crate. folqina-.  G. A. Jones . . . . . . . . . . . . . . . . . . . . . . . . . .  634,73.1 Cross tie. meta l l ic. J. D. Wilson . . . . . . . . . . . . . . . . . . . .  634.656 Cnl mary vesse l .  C. H alstead . . .  . . . .  . . . . . . . . . . . .  tl.'l4.557 Cultivator, J. M al lon . . . . . . . . . . .. . . . . . . . . . . . . . . . . . . . . . . 634.825 Cultivator spriull trip. C. R. H arl ess . . . . . . . . . . . . . . .  H33.558 Cupric sulfat e �oluUoTls .  refining. O. Hofman n , . 634,751 Cu rrycom b. O. S. Hopkins et al . . . . . . . . . . . . . . . . . . ' 634,,458 Cutter. See V elletable cutter. Cycle.  M. Pedersen . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  634.585 Cyclometer. G. T. Brown . . . . . . . . . . . . . .  � . . . . . . . . . . . 63(,610 Decorations, device for makin� free hand relIef. W. A .  W i l l ower . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  6:{4.786 Dental instrument fsstener, J .  W. lvory . . . . . . . . . .  6.'l4.S.�2 Dental mirror attachment, \V. I. Brigham . . . . . . . .  6.'34.ti38 Detonator composition. G .  P. Bickford-Sm ith . . . .  fla4 .7lfl DevelopinJ( tray rocker. J .. H. Clarke . . . . . . . . � . . . .  634,WJ DiSinfectants into water closets. cisterns. etc .• 

���;�:�� . �.�� . �.���.�l.�����! �: . .  �:��i.��: . . � . .. . �:. {)''l4.H4!l Disinfectin� apparatus. R. S. West . . . . . . . . . . . . . . . .  6:14.4!KI Disinfector for automatical l y  delivering disin-fectant to charges of flush water, J. L. Wade . H.'i4.515 Display and register appliance. D. ];';. Hening . . . 1).'14.619 Display cabinet for window shades. H. McGi nnis. 6.14.472 DIsplay rack, revolving, M. 1*-;. Xa.nder . . . . . . . . . . . . .  6.14,636 Door attachment. G. J. Winter . . . . . . . . . . . . . . . . . . . . . .  6.'l4.4,91 Door cbeck.  G. W. Warner . . . . . . . . . . . . . . . . . . . . . . . . . . 634.500 Dock. dry.  W. n. Gartz . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  634.554 Draining attacl.t m ent. vessel, L. A. Doble. ; . . . . . . .  634.808 Draw ing outtit. mechanical. G. K. RJch . . . . . . . . . . . .  634 836 Drawer pul l .  D. W. 'rower . . . . . . . . . . . . . . . . . . . . . . . . . . .  634,778 Drier. Bishop & Jerguson . . . . . . . . . . . . . . . . . . . . . . . . . . . .  634,798 Drill .  See Ratchet dri l l. Dril l .  M. M. M oore . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  6.14.502 Driving m echanism.  S. P. Pierson . . . . . . . . . . . . . . . . . . 634,883 Dumpin� apparatus, G. M. Kennedy . . . . . . . . . . . . . . . 634.643 Dyeing wool fast black. J ul ius & Jjaiblin . . . . . . . . . . 6.'i4,B24 E�g holder. B. Keys . . . . . . . . . . . . . . . . .  :; . . . . . . . . . . . . . . .  6.'l4.500 �]lectr.i c  brake, G. H. B. Hooper . . . . . . . . . . . . . . . . . . . .  6:14.666 Elect.ric m eter. P. ��ibig . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  634,811 Electrical b in ding post, W. Roche . . . . . . . . . . . . . . . . . . 634.766 Electrical con ductors. crossin� for underground cond u its for, V.  Koch . . . . . . . . . . . . . . . . . . . . . . . . . . .  634.759 ElectricHI indicator. M. Waddel L . . . . . . . . . . . .  _ . . . . .  634.487 Electrical indicator, Waddell & Legrand . . . . . . . . . 6.14.488 lmectrical influence machine, K. S. Lemstrom . . . . 634,467 Electromall:netic cylinder engine. G .  H. B Hooper . . . . . . . . . . . . . . . . . . . . . . . . .  . . . . . . . . . . . . . . . . . .  634.667 Elevator. See ltevolving elevator. E levator. H. R. 1'racy . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 634.513 End gate. waU'on. \V. F. G atewood . . . . . . . . . . . . . . . . . 63t,f>55 Engme. See Electromagnetic cylinder en�ine . 
�i�lse. engine .  Gasolene engine .  Rotary en-

. EnlZ'ines, electric startin� device for gas, J .  W. Raymond . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 634.541 Entrencbing tool, J .  C. M ichie . . . . . . . . . . . . . . . . . . . . . .  1i34.696 Evaporatot', '1\ Kuze1 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  ftl4.46.r, Ey e�lass !(uRrd or clIp. R. Kabus . . . . . . . . . . . . . . . . . . .  6:14.758 Eyelet. E. L. Sibley . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 634,564 Fence post base. W. Perry . . . . . . . . . . . . . . . . . . . . . . . . . .  , 6.'«,672 Ifender. See Car fender. Ifigure. jOinted , C. B. Morrow . . . . . . . . . . . . . . . . . . . . . . . 6H4.503 �'ile.  letter, Stahle lit Mil ls . . . . . . . . . . . . . . . . . . . 634.545 Films. apparatus for developing rol l .  Smitbers & Kelly . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . G.'I4.631 Filter. N. Lanser . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  f�{4.h'91 �'i 1 ter. water, ArmstronJ( & Mulconroy . . . . . . . . . . . .  tiH4.7l-1 Filter, water. W .  G. 'rousey . . . . . . . . . . . . . . . . . . . . . . . .  f�-W,;)12 FilterillJ( device. portable. A .  M arks . . . . . . . . _ . .  634.4jO }t'ire extinguisher, automatic. O.  H offmann .  . . 6:14.4:"); 

Fir�te���:�'��� . . .  ���l.����:t.i�I.l : . . .  i.I� ���.i�.r: . . � . . ���. f�{4.j3' �'ish globe or tnnk, A. J. Park . . . . . . . . . . . . . . . . . . . . . . 6:�4.ti21 �'lask toP. �'. De Gordy . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  6:J4."4 t �'lax breaking and red ucing machine. J. 1\ Smith {)''l4,6'i�; 
Flood gate. W .  Cloud . . .  . . . . . . . . . . . . . . . . . . . . . . . . . . . .  6.'14.442 }t'loor setting tool. L. A. Manwaring . . . . . . . . . . . . . . . .  (;84.561 �'oot rest, adjustable. J .  A .  M oore . . . . . . . . . . . . . . . . . 634,582 fi'ortune telling device. I.ong & Cu pron . . . . . . . . . . . .  634,579 Fou ntain . E. D. Brainnrd . . . . . . . . . . . . . . . . . . . . . . . . .  £i34.569 Ifuel  preparing and feed i n� apparatus, A. A. Day 634,552 �'urnace. �ee Boiler fUrllace.  )t'urnaces. charc:ine: dev ice for heating. J .  Hund· ley . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 634,4!19 G arbage can, C. J. V auJ(hll . . . . . . . . . . . . . . . . . . . . . . . . . .  634,6'77 (;a� apparatus. ncetylene. G .  Harden . . . . . . . . . . . . . .  634.817 G as burner. acet y l ene. H. E. Shaffer . . . . . . . . . . . . . . .  634.838 

g:: ���Wl�·. �'. f�e����: : : : : : : : : : : : : : : : : : : : : : : : : : : : : : ·  ��:� 
( }n� engine.  '1\ J. Sturtevant . . . . . . . . . . . . . . . . . . . . . . . .  f;''l4,500 Gas engine. G. A. \V h itcomb . . . . . . . . . . . . . . . . . . . . . . . . 634,654 Ga� fi xture safety connection. McDermott & Bennett. . . . . . . . . . . . . . . . . . . . . . .  ' . . . . . . . . . . . . . . . . . . . .  1),')4.537 Gas generator. acety lene, G. F. Di l lon . . . . . . . . . . .  684.722 .G as Jeak indicator, P. Harten fel s . . . . . . . . . . . . . . . . .  634,687 Gas 1igbting or extinguishing mechanism , time, A.  B. Sbaw. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  6.'14.856 G as machine.  acetylene, J .  E. IJandrum et al . . . . . 634,600 

8:�oie�i��I��fr��C: 6�WI�h�·. �'. �:. ������.��: : : : :  �:��� G ate.  See Bridge gate. End gate. }I'lood gate. (Jate. N. Early. Jr . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 634.810 Gelatin tubes. apparatus for formin�, P. J. }t'ou·  Ion . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 6.'14.449 G elatinous substances. apparatus for manufac-tu ring tubes from. C. Dye . . . . . . . . . . . . . . . . . . . . . . 6.'l4,685 Gem setting. Ballou & Burdett . . . . . . . . . . . . . . . . . . . . . .  H34,567 Generator. See Gas generator. Steam pressure generator. Gin driving' mechanism , C. W. Brown . . . . . . . . . . . . • .  63(,800 Glass articles. machine for grinding, E. F. Gen· nert . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  f.'I4.4.'>2 Glove. J. Comrie . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  6.'14.44.3 Governor. en�jne. C. D. Palmiter . . . . . . . . . . . . . . . . . . . &W,650 Grain shovels. brush attach ment for power. F. Kaucher . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  6.'i4,578 G rate. G. A. Long . . . . . . . . . .  _ . . . . . . . . . . . . . . . . . . . . . . . .  ();{4.mu Handle bar. �chowalter & Rosen bauer . . . . . . . . . . . .  t-i.'l4.505 H ay loader. J. �T i lSOll . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 6:U.5H!·J Hay pre.s. E . . 1. Shirley . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  ti34.514 Heater. See Vehicle heater. H eating apparatus and device for controlling ac-tion th ereof. steam, C. E. Van Auken . . . . . . . . . .  H.'l4.547 Heel.  C. Hlackader . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  (;3.\.143 Hinge. spring. W. F. M cKee . . . . . . . . . . . . . . . . . . . . .  6a4.�;)" Hoisting macbine. A.  P. Petterson . . . . . . . . . . . . . . . . . ti34,5SU 
HOOk. See Whiffletree hook. H oop. See Met al hoop. Hydraulic rocking press. H. M. Crowel) . . . . . . . . . . . .  ()'14.j)9 H ydrocarbon burner. H. H oward . .  _ . . . . . . . . . . . . . . . 634,642 Hydrocarbon oil burning apparatus, W. J .  J ack· man . . .  . . . . . . . . . . . . . . . . . . . . . . . . . .  . .  . . . . . . . . . . . . .  634,463 Indicator. See Electri cal indicator. Gas leak in-dicator. Office ind icator. indicator, '11. A. rrri bble . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  634.4,85 Ink well  case, W. H. Harten . . . . . . . . . . . . . . . . . . . . . . .  634.795 Insulating su pport tor electric w ires, C. N. Beal . .  634,568 Ironing board. D. B. Wal lace . . . . . . . . . . . . . . . . . . . . . . .  634,141 Jack. See Lifting jack. Jar. W. S. Bayless . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  634.742 
���nr�alS��;'{�1�rc�\��i. j����in!ird,vJ.r�l S��� . . .  634,860 Kiln.  W. navis-DougJas . . . . . . . . . . . . . . . . . . . . . . . . . . . . . &O:U,721 Knife. S. H. Jones . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  631.h'21 Knitting machine, H. A. BeUney . . . . . . . . . . . . . . . . . . . 634-,8t3 

(Continued on page 9170.) 
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)ll{bvedisemenfs. 
ORDINARY RATES. 

In.ide PaKe, each i nsertion. - 75 cent. a line 
Back PaKe. each i nsertion. - - $1 .00 a line 

p-For some classes of .Ad·vertisemenis. Special and Higher rates are requ'ired. 
The above are charges per agate line-about eiJZ'ht 

words per line. 'l'his notice siJo'Vs the widtl:l of ti le ; ine. 
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morning to appear in the fuHowinll week's iSf'ue. 

St foot power ar * Screw .... .. .  cuttmg Lathas Automatic 
Cross feed 

9 and H-Incb .swing. 

New and Original Featu res 
Send for Catalogue B. 

Seneca Fans Mfg. CompaDy, 
6 9 5 WaUr St. , Seoeca Falls. R. Y· 

Foot Power :r��"�a�::,t!'I J:.�
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SHEPARD LATHE CO., 133 W. 2d St . . CincInnati, O. 

J titutifit jmtritJu. OCTOBER 2 1 ,  I�. 
Kn\\��I�.��.��i�.� . ����.�.�; att.�h.Dl���,. �: .F: .sn.I:. 1)o14,�lO TWO VALUABLE PATENTS FOR SALE I.abeltn� �luJ.cbme. C. � "  I ebbetts . . . . . . . . . . . . . . . . . f�)4 . j 08  • 
t��d�r;'��:�ie'�e�;.����I�; ;��e�alld · : : .·::::::::::::: :�:�t7 AN I M PROVE D· FLYNET AND CH ECKEASE FOR HORSES .  Lamp, arc, J .  A .  Davies . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . h.14$U 
t:�� �����yBb�'�t�,��t;lttaCi;meiii: 'ii: ' i:: 'j)'u t.k).l.4H4 • THE I M PR OVED FLYN ET. rnYp:���� ��d�1i'rfitIf����:��I��r!!�IR�8;d��:�e:l
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B(�is . . . . . . . . . . . . . . . . . •  - • . . . . . . . . . . . . . . . . . . . . . . . . . . . .  f�'{4.Ron br or hQUlt!8 of the harness and w1iI cover the horse to a greater extent than thE' ordinary 
Land rol ler. J. \-V . Newman . . . . . . . . . . . . . . . . . . . . . . . . . .  6:{.t.'i:l7 Ill't.'! while not interfering with the cOUifor' or Dlovemt'nLs of the horse. It is provided 
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Leather. waterproof oil fil ler for, S. Jakubowski . . 6:l4.'i� ('hecking devices and applied in such . manner that a horse may use the muscles of the 
L�vel. plumb. R� 8. young . . . . ... . . . . . . . . . . . . . . . . . . . 6;O:W.6.J! neck �y dro�ping or �urni�g the head 
Llf

.
e savlllg apphance. H. De W

. 
I lde . . . . . . . . . . . . . . . . 634.44:> from Side to SIde but Will qUIckly retu

. 

'" @!: )"i'F�'" _ _ _ __ __ " �= 

.
. _� 

Lighting device. hydrocarbon. C. L. Ballard . . . . . .  634:.iU4 to the desired raised position. It Isorna- - - . �?r,: �f ) Liftiug jack and wrench, combined. I. A. 'Veaver 631,548 mental, simple, light and durable. Fig. . .. ...... J.-:-:'-"j Lillotype machine. C .  Mueblelsen, . . . . . . . . . . . . . . . .  63f.636 ure 2 shOWN a. plan view of the lm4 - -- =-.. .. __ . __ 

t��(��r�
i
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a
lfU:lli������.����: :::::: �  �::i� pr;�:'!e d::�c��ventions are practical and fill a Ion felt want. There is a l�rge demand 

Loading vessels. grain trimming machine used for thesp devices. and to introduce tbE'm to the pu�lic, the patent" ,,!iIl be dISposed of by 
in, Suderman & Lacy . . . . . . . . . . . . . . . . . . . . . . . . . . . . •  634:,775 State rla-htp. only, and on very nasonable t�rms. An cl.:ceptlOnai cbance to make 

LOCk. See Bicycle stand lock. Nut lock. money u£..on a AmaJ l lnvestment . •  For further pArtlculal'8, terDUl, e�+ ,,;ddreAS 
Lock and latch cuse, C. R. Heckford . . . . . . . . . . . . . . 634,688 E. READ GOODRIDGE, Decker Dulldiull'. 33 Umon Square, !'lEW Y O R K. 

IJocking or unlocking means for emergency exit 
doors. T. E. Hewitt . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  6.14,821 

IJocomotive ash pan. T. 'V. Heintzelman . . . . . . . . . .  634.728 
Loom. Brindle & :5teere . . . . . . . . . . . . . .  ' . . . . . . . . . . . . . . . . 634.681 
Loom dobby, G. W. StaO'ord . . . . . . . . . . . . . . . . . . . . . . . . . 634,632 
Loom shuttle, self threadi�. J.  H. !\orthrop . . . . . ti34-.8:iO 
t���c����;d S::

t
e;I�' h;bri���gr: ' 'jourj{ai ' t)OX 634.852 

lubricator. 
Lu!,:gage carrier, J. W. Butts . . . . . . . . . . . . . . . . . . . . . . . . 6.14,611 
Mail pouch, T. H. Stokes . . . . . . . . . . . . . . . . . . . . . . . . . . .  6.%77:1 
Man,;de, W. O'Connor . . . . . . . . . . . . . . . ' . . . . . . . . . . . . . . • • .  634.584 
Mantle for incandescent Jighting. S. Goldner . . . . .  634.81.1 
Massage apparatus. J. Semerak . . . . . . . . . . . . . . . . . . . . 634.500 
Matrix makinJjl machine. Beals & Norton . . . . . . . . . 6.O:W.'115 
Measuring device. automat ic. R. G. Whitlock . . . . 634:,6.'14: 
Mechanical jOint, W. H. '1'hompson . . . . . . . . . . . . . . . .  634,595 
MedIcal pump, R. H. Wappler . . . . . . . . . . . . . . . . . . . . .. 634,678 

SAVE:1d!��e� FUEL 
U:I�G THE ROCH ESTER RADIATOR. 

OOST 53.00 AND UP. 
Money refunded if not satisfactory. 

Write for booklet on economy in heatinJ' homes. 
ROCH ESTER RADIATOR CO., 

60 Furnace Street. R ochester. N. Y. 

Foreign Trade �8IkS 
FOR 

Jlmtritan mtrtbants. 
MedlCme package, W. E. Pnttlson . . . . . . . . . . . . . . . . . . tiiU.85.'; GREAT POWER-SMALL COST I 

Q ' p' 
t 

. .  
T 

. 
I PI t 

" Metal foils, production of patterned, G. Epp . . . . . . t'14.523 ueen s aten rIp e a e Metal hoop, W. Goldie . . . . . . . . . . . . . . . . . . . .
.

. . . . . _ . . . . 634,615 
• • Metal screw covers. machine for making. G .  

Tbe maximum of strenjl"tb, 
f��

a
���rm�

d 
�f

f
���t t��� 

It is not generally understood amon!':st mercbants 
that In many foreign countries the first registrant of a 
Trade Mark hecomes tbe lellal owner of said Mark, even 
tbough he may not be the bona fide proprietor. Many 
Ame�ican goods are copied by foreign competitors, 

Toepler-Ho ltz Electrical Machine. Richter . . . . . .  ; . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  '1-14,764 
Can be used at all R1:t:�.

sh
s��

n
�r�c���c J inI���: .. . 

Vol't 
. ;irlCi" il�'pe"'e 6.'34,528 times of year and in ' I  meter. all kinds of weather. j Mine shaft doors. device for operating. C. Cald-Prices range from '25 welL . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  634.802 

to $50. .ur C4,rcuZa'T I Music stand. portable. C. Meister . . . . . . . . . . . . . . . . .  6M.5aa 
01t applICation. lYe Musical instrument. automatic. M. S. Wright . . . . 6:{.J.fiOl 

cr:t�'�tt �� �:��f�� f���W�'i�·e�: .����.
i
.��: : : : : : : : : : : : : : : : : : :  �::rt� 

App!i!t�
nts I ��� f(����U.· i1: �����:���� : : : :  . .  : : : � : : : : : : : : . : : : : .'  :E::��� 

Q U E E N  & CO I nc Office mdicator, C. V. B. Reeder . . . . . . . . . . . . . . . . . . . . 6.14,628 
1 0 1 0  Chestn

'�t si. g��ie
b
ra�g'n';,�

e
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��:: : : : :  . .  : : : : : : : : : : : :  Iiiit:�� 

Ph iladelphia. Pa. Pad. See Sample pad. 
-________________ Pail anti lantern. combined dinner, R. A. Libby , .  63-1.5.10 

Paint.. H. Loesuer . . . . . . . . . .  : . . . . . . . . . . . . . . . . . . . . . . . . .  �?4.!� I H A V E  T H E  LATEST I M PROVE M E N TS. 
No machine SbOp can be thoronghly up-to-date unless .... lt h ... the mOS\ 

modern �­
fected tOols. • . .. For In8tance, '-, tbe 

A S H L E Y  PATENT N I P P L E  H O L D E R S  

�'l!gy
n
��rJ'i'h�

o
:I�����fo

e
���r:;�� :7n�'ia'l::,nMh��:.a� 

oIY both the 81""ve and sbank thread. Made of best 
quality cast ste.lol. calefullY fitted. Long or short nip-

Paper box blank, H. B. Smltb . . . . . . . . . . . . . . . . . . . . . . . 6:14.507 
Paper box DJachllle. F. M. Peters . . . . . . . . . . . . . . . . . . . 634-,627 
Paper, manufacture of hall�in� wall. G. W. Os-

born. . . . . . .  . . . .  . . . . .  " . . . . . . . . . . . .  . . . . . . . . . . . . . . .  . 634,625 
Paper. pack aile of sanitary or toilet, J. T. Hoyt . . 634.469 
Paper vessel, W. M. Kinnard . . . . . . . . . . . . . . . . . . . . . . .  634,644 Partition . expanded metal. L. F. Sylvester .. . . . . .  634,484 
Peavey or cant book. C. Prouty . . . . . . . . . . . . . . . . . . . 634.587 
Pedal member PiVOt attachment. Lemieux & 

Haas . . . . . . . . . . . . . . . . . . . .  _ . . . . . . . . . . . . . . . . . . . _ . . . . . . 634.624 
Pedestal brace bolt, J. F. Dunn . . . . . . . . . . . . . . . . . . . . .  634.748 
Photographic apparatus. A. & L. Lumiere . . . . . . . .  634.560 

descrihes our HOISTING 
ENGINES for operation on 
Gasoline, Distillate or Crude 
011. Fovery part nf the en­gine is int.erchangeable. Soon saves its cost In fuel alone. 
Bot b friction and Ilea red 
holst, 6 to 150 H. P. For quar­
ries, mines and docks. Send 
at once for free catalQ(IUe. Weber Gas & Gasoline 
Engine Co., 402 S.W. Boulevard, K an sas City. Mo. 

g�
e
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u
t
t w":,\��t %'If'oo:'���l fO'!:::� A8h ley Holders are 

WALWORTH I\IFG. CO •• 20 O l iver St .• Bosto n . Mass . 

Photo�raphic or other 8urposeR. producing cellu· 
Pia:�Oh)�l�&:;;�;,�C?·A. t��I:lbej.ii.: : : : : : : : : : : : · : : : :  �:m WI TTE C ASO LI N E " H O  I STS" P�l1ow �ham holder. � .  P. Williams . . . . . . . . . . . . . . . .  634.784 Guaranteed to work 

HIGH GRt'rn: WOOD MACHINERY �lg�·CO�
e
p'\iJ;,bi'{.;;;r�'�

e
Mul lin . . . . . . . . .. . . : . . . . . . . .  6.'l4,820 I :�rrl:\m���i�re

O
c�
. RU&; ORKING PIpes. deVICe for preventlll!( electrolysIs m, C. S. tric ignlter. You can Courson . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 634.B4R not afford to assume Single Machines or Com- Plant.er, corn. H. Moore . . . . . . . . . . . . . . . . . . . . . . . . . . . . . f.34.736 any risk and wltb a 

Plete Equipments for Planter. corn. D. SImpson . . . . . . . . . . . . . . . . . . . . . . . . . . . tiiU.4B2 .. Witte Holst " you Planter, band potato, R. �'. Sprallue . . . . . . . . . . . . . . . .  634.483 don't do It Write Any Class of Work. Pliers. A. Bradley . . . . . . . . . . . . . . . . . . . . .  , . . . . . . . . . . . . . .  634.!93 1l0000 0um GUarante�. Plow, J. W. Thrusb. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  634. ,40 Ask for catalog S A  Your CorTespondcnce is Solicited. 
pr- UJustrated Matter and Prices on 

application. 
J .  A. FAY &. CO. 

Plow, W. M. Til ler . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  �'l4,7!7 W itte I ron Wks. Co: 
Pole. carrtajle. H. Brunn . . . . . . . . . . . . . . . . • . . . . . . . . . . .  6:J4..550 l201 Walnut'St 
�6�: g� �gl�:�'c1a��t.

l
j·: ·iJan�: : : : : : : : : : : ·: : : : : : · : : : :  t�:�� KANSAS C ITY. Mo. 

Pole 01' shaft supporter. C. Butcher . . . . . . . . . . . . . . .  634,801 .-----____________ _ 

1 0-30 John St.. CINCINNAT I ,  O H I O  P08t. See Electrical bindin" post.. 
PO

';���t�:.
a
t�

r
L�l§e�f����.

r
.
i
��: .��.� .'.".���.����. ��: �.837 FOR R O L LI N C pref,�ib���aIJgi/;;::8. IUe1�������:i;:ef.::

e
.
s. 

This n .. ats Wind, Steam, 01' Hor�e Power. 
We offer the W E II�T "; U  2� actual horsepower 

M AC H I N E S  
SC R EW 

T H R EADS. 
Any size np to I "  diameter, 3" 

long. Four sizes of machIne •• 
Qr Send for Circulars. BLA.,KE & JOHNSON, 

P. O. BOil 7, Waterbury. Conn. 

THE ELECTRIC HEATER.-A VALU-
able paper, with working drawings of various forms of 
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rIFIC AMERICAN SUPPLEM>:NT 1 1 1 2 . Price 10 cents. 
For sale hy Munn & Co. and all newsdealers. 

LAT H E S  
FOR 

CUNSM ITHS, TOOL 
M AKERS , E X PE: R I ­
M ENTAL .. N D  R EPA I R  
WORK. ETC. 

Send for I11us. Catalog. -:J�!I�!�t!�w. F. & J n o .  Barnes Co. 
lll99 Ruhy Street, 

ROCKFORD, ILL. 

Pressing and tlnishine- texti le fabrics • .  J. Sarfert • .  634.652 
Printinll and embossing machine. plate. C. E. ' 

Brinkworth . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  634.658 
Printin�. counting. and issuing tickets. appara-

tus tor. Monier & Gloeckler , . . . . . . . .  . . . . . . . .  634.53.j 
Printinll press. E. A. Henkle . . . . . . . . . . . . . . • • . . . . . . . .  634.819 Propel ler. shallow water, V. A. Gates .. . . . . . . . . . .  " t�.m}4. 

G AS E N G I N E  
1fI, 1 '.0. It'll to pel' cent dtseount for c:\lh. Built 

on interchangeab le plan. Bni l t of be.t material. 
' Iade ;n lots of 1 1 1 1 1 therefore we Cl!ln make the price. 
Bond lor ahipment .  weilrbt son lb.. Made lor Gas 
or Gasoline. Alan Horizontal Engine • .  4 to 3u h. p. 

WEBSTER MFG. C O  .. 1 0'4 West l �th St .. C hicall'o. 

Propeller. vessel. J. S. Grant . . . . . . . . . . . . . . . . . . . . . . . .  634.574 1 
Prunill� implement. J. H. Bowers . . . . . . . . . . . . . . . . . .  634.601 
Pump. centriful!'al, �'. B. Warring . . . . . . . . . . . . . . . . . .  634.840 _�= _________ � ________ _ 

Ra�k. See Di�play raCk. 
__ I GAS RaIl bond, J. E. Lenhult . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  634.",,9 

Railway, conduit. M. D. Law, . . . . . . . . . . . . . . . . . . . . . 634,623 
Railway. elevated. }4'. P. Dinkelberg .. . . . . . . . . . . . . . .  fi:U.807 
Railway frog. A. Van Brunt . . . . . . . . . . . . . . . . . . . . . . . . 634.7'80 RaHway switch. H. Stelter . . . . . . . . . . . . . . . . . . . . • . . .  634.7'06 
Ratchet drill, C. S. StaO'ord . . . . . . . . . . . . . . . . . . . . . . . . . . tiiU.594 
�:i�i��;�i�gT�:::O-&i�I:· Donebowe'r et al: :  : : : :  .' .' :  �:ll� 
Refrigerating ice chamber. W. Bachner . . . . . . . . . . .  634.791 Ref"rigerator car, J. L. Morris . . . . . . . . . . . . . . . . . . • . . . .  634.583 
Refri!<erator car, W. J.  Sbaw . . . . . . . . . . . . . . . . . . . . . . . .  634,7!r.1 ReJjtister. See Cash register. 
Rein controlling means, R. J .  Gatling . . . • . . . . . . . • . 634,451 
Revolving elevator or derrick crane, H. Hurl-

burt . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 634,677 Rol ler. See Land roUer. 
Rot.ary eng"me, W. F. James . . . . . . . . . . . . . . . . . . . . . . . . 634,755 
Rotary ellgille. A. Taylor. . . . . . . . . . . . . . . .  . . . . . . . . . .  631.511 
Rubber heel. C. M. Berry . . . . . . . . . . . . . . . . . . . . . . . . . .  634.680 
Rule, staircase. E. Walter . . . . . . . . . . . . . . . . . . . . . . . . 6:-14.782 Sack holder, E. Monden .. . . . . . . . . . . . . . . . . . . . . . . . . . . . . 634.7'60 
Sample pad of texti le fabrics. V. Ruda . . . . . . . . • • • .  6.)4.673 
Scaffolds, apparatus for protecting workmen on, 

C. H. Asche . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 634.601 
Scale and 8COOp. combined. C. B. CrO:lford . . . . . . . . . 634.747 
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on the market. tlend for 
catalogue. 
The Carlisle 80 Fi nch Co • •  

Sixth St •• Cincinnati. O. 

The "Wolverine" Three Oyl inder Gas­
o l ine  Marine Engine.  The only r.ever,@.ing and self startill� 
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�ra�g:r{: no vibration. Absolutely sate. 
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BASE ���lr;.:'i!fa��1f,��11:::;/j,�. �j.���.���.�: : : : : : : : : : : :  �:� Seat post bracket. sbeet metal . W. H. Smith . . . . . .  634,772 

30 H. P. ar Write for catalooue. 
WOLVE R I N E  MOTOR WORKS. 

G rand Rap ids,  Mich. 

Seeder, combined grain and grus!1/.. W. F'. Hoyt .. . . 634.460 
�ewing machine. shoe. Fowler & Warren . . . . . . . . . .  684.850 
Sewing machine take uP. S. \\' l l l iams . . . . . . . . . . . . . .  6.'M,785 Shi��Ok�h��!:�fSst����iLtU��n�Cha�k� • . .  ������� 6�.563 
Show case, R. M. Condrey . . . . . . . . . . . . . . . . . . . . . . . . . . .  tiiU,640 
Show case, J. Petz . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  634.701 
Sifter and mixer, fiour, A. D. Smith . . . . . . . . . . . . . . . .  634,771 
SmeltIng ores, F. Ballou . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  634,566 

I��!i����}���¥.i���: : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : :  m:� Spool or bobbin. yarn. '1\ Sampson . . . . . . . . . . . . . . . . .  634.738 
�prayin� J iquids and powder, machine for, E. A. Franklin . . . . . . . . . . . . . . . . . . . . . . . . . . . . . , . . . . . . . . . . . . •  631.524 Square. carpenter's. R. H. Mi1 ler . . . . . . . . . . . . . . . . . . . 634,581 
Rtamp bolder and bmder. J. E. Harris . . . . . . . . . . . . .  634,454 
StancblOn, cattle, O. H Robertson . . . . . . . . . . . . . . . . . 634,477 Stand. See MU8ic stand. 
Staple setting machine. C. Sebastian . . . . . • . . . • . . . . .  634.859 
��:��ti";�\��I:cgri���\'t�13�J>he�f�rlll��· : : : : : : : : : : : :  :�:m 
Steam pressure J!"enerator. A. T. Welch .. . . . . . . . . . .  634.841 
��:�mz���a:��i�:ttr�.ft·i�� �iq�Y�s e��bi' ·ca ... ·boute 6a4.65H 

aC?id, apparatus for. C. Ameye . . . . . . . . . . . . . . . . . .  6.14.790 Sti l l ,  water, J. W. Hale . . . . . . . . . . . .  . . . . . . .  . . . . . . .  634.5fJll Stirrup. E. M. Turner . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 6:-14.858 �titching and tying mach me. thread, 1. Nasch . . . .  6.'W.tl!JS Stove, E. H. Huenefeld . . . . .  _ . .  .
. 

. . . . . . . . . . . . .  6.14.608 

SMALL POWER MOTORS.  This cut represents our small 110 volt 
Direct Current Motor with clamp attacb­
ment. We make these in three sizes, 
1-10, 1-8 and 1-6 h. p. Can also furnish tbem on fiat base or with "peed regulat_ inll rheostat in base. We manufacture 
1-8 b. p. 220 and 500 volt Motors, 1-8 and 
����·ltc�I�{.�a�n1.1�1tri'!"o?�t�� �,:'� ' 
Motors. Send for Bulletin No. Iffi S of 
SmaU Motor. alld 1899 Fan Motor CatalOQ. 
The Holtze .... Cabot Elec. Co. ,  Bosto n ,  ( Brookl ine) Mass. 

P E R FECT · P U M p · POWE R .  
18 attained only In the 
TABER ROTARY PUMPS 

si��Tl a':"3 d'e������li 
pump bot or cold fiuid, 
thin or thick. Requires 

no skIUed mechanic. Most 
power at least cost. All parts 
Interchan!':eable. Made of iron, steel or bronze. Can be dri v�n by belt, motor or en­

gine attachment. Large 11lustrateo. Catalogue free 
TABER P U M P  CO • •  32 Wells St . ,  Buffalo, N.Y . .  U .  S. A. 

! who put Inferior 1I'00ds on the market and sell them I under the American Trade Marks. If these imitators 
have secured reR"istration for said Trade Mark. they 
become, in many foreign countries, the lega) owners 
of the Mark, and it will not he pu8sIble for tbe real 
owners afterwards to procure protection for their 
Trade Marks. Great bardsbip uften arises in this 
manner. The only way to prevent such a course is 
for the American mercbant to regi8ter his Trade 
Marks in the eountnes with whicb he has commercial 
relations. 

For full Information concerning Foreign Trade Marl< 
Registration, addres8 

M U N N  &. c o .  
PATEN T SOLICITORS. 

Or 36 1 B ROADWAY. 

625 F STREET N EW YORK. 

D. C.  

Made ot a stock tor 
W years controlled 
by Spanish export 
trade in Porto Rico. LUCKE'S 

ROLLS Secured by us tor American 
consumption at 1-6th cost 
ot Cuban leaf. 

A most pleasing astonishment to any 
lover of a rich, tropical-flavored tobacco. 

NOTE : hThe Lueke Rolled Clcar" isa large 
fun cigar·weight edition of this stlock. f:elected. 
We send bOI of bO tor e l .25. Gooos guaranteed. 
J. H. LUCICE " CO., 36 L.cke BlGck. Clocionatl,O. 

The Pipe of the Century 
. . .THE ... "MALLINOKRODT" PATENT 

NICOTINE ABSORBENT AND VENTILATED S M OKING 
PIPE, I S  THE O N LY PIPE FIT FOR A 

G E NTLEMAN TO S M O K E .  

Bowls of the Best French Brier, exceedinvly 
neat and graceful in appearance, and cost no more than 
an ordinary pipe. '�)1here are no fllthy stems to clean. 
and by a simple and effective construction. the poison­
ous nicotine juices are thoroughly absorbed before 
reachinth the mouth, and a coo], clean and healthy 

t:��y. 'g:�llM',Wl"��id r,,0� a'i��':,�ded it not satis-
Send for Illustrated Circular " S. A." and prices. 

TH E HARVEY &; WATTS CO. , 
276 Canal Street, N. Y. Station E. Phi ladelphia. 

DON'T BE HARD UP $2,000 A YEAR EASY 
Gold, Silwer, Nlekel and Betal 

Platln.. Gents and Ladies at home 
er trav�ling. taking ordt!rs, using and 
selling Prot. Gray'. Platers. Plates 
Watcbes, Jewelry , Tableware. Bicydell, 
and all metal goods. No experience, heavy 
plate, moderu methods. We do pialing, 
manufacture outfits, a.1l SiZl'S. Guaran· 
teed. Only outfits complete, all tools, 
lathe., materialS, etc., ready for 'Work. 
We teach you the art, furnisb lIecrets 
Write today. Teslimonials, nmplell, 

00., PLATING ,,"onKS, 8, CiDemaa'i, 0. The Yan kee DR ill GR INDERt 
8';;lJ!':31�fze"£��Js

w
l:�m� J�at &.1P,:;. 

be set for any 81ze in a few secon�. Gives 

.. 
any desired clearance. Fully guaranteed. 
" Can't Grind Wronll'." CatalAJgfree. 

G. T. EAMES COMPANY, 250 Asylum Ave., Kalamazoo. Mich. 
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���s� Af�' ��i�:ciYJg��iuice' �lrom: j: 634.

609 W. Hyatt . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  634.461 PlaQDleDg tnu Juw BOIQU Support for temporary centerings, adjustable. 
8Wi��h�

e
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tRa·iiway s·w·itc·ti: 
. . . . . . . . . . . . . . . . . . . . . . 6.�.671 
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e
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i�:. g�B�ct';'e�·e�y��.�w:·. : : : ·. : : : ·: : :. ��U�� Anyone contemplating the building of a new home will find the 

fgrl��;;���f���c�p(dl:�·d��E.I��y: : : : : . : : : : : : : : . : : :  �:�� Bui lding Edition of  the  Scientific American 
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. : .. .. .. .  : ... .. \t.� of peculiar and absorhlng Interest. Tbl8 beautiful publication Is 

Thresbine- machine corn shelling and fodder 
• 18sued monthly, and contains practical articles and 8ugR'estions 

8hreddlng attachment, E. J. Beale .. . . . . . . . . . . . .  634.796 on modern hou8e hulldlng, together with a series of 8plendld �:re f�:��.;'r":tf!'i; purposes, non-transparent or- ��1es�0��..tP3�e�rl��� tsft:'a��g !'�f. ���81f8f�:I:1�=�:gf 
namented. IJ. Lindemann . . . . . . . . . . . . . .. . . . . . . . . . .  6.'W.S,!)1 this handsome periodical 18 often worth tbe ye'lr's subscription Tire for bicycles. etc . . T . .... Manney . . . . . . . . . . . . . . .  6:J.I.501 price to the Intendl!Jg builder. Write to-d"y and send 25 cents for 

Tire for wheels, tubular, Elckmann 4; Fay . . . . . . . . 634,72<> a single copy. or .,.50 for annual 8uhl\Crlptlon. 
(OcmtUI\Ied Oft PCIfIf I'W I MUNN &. CO. ,  Publi8hers, 36 1 Broadway, New York. 

© 1899 SCIENTIFIC AMERICAN, INC.
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to the office ; from " sma 11 salary to a 
good one. is but no step i f  you go the 
right way about it. Our system makes I-___ .Jit easy for you to 

C H AN C E  YO U R  WO R K  
:t!!o;��o':;f /d��;:tfo�ab��&� Tn \�:�:���e�� trical, Mechanical or Civi l  Engineering ; Mechan­jcal and Architectural Drawing ; Bookkeeping . 
Shorthand, and EngJish Branches. 
91.,000 Liltudents and graduates.mo_ ....... .,...-l 
::���:��t::.te what profession you. �_=-.� 

" A m erican- H u n n i n gs " 
T E LE P H O N E S .  

Transmitters, Mav.neto Bells and Tele­phone Swltcbboards. Over !lOO, OOO of our telephones in I"llccessful operation. Used by War and Navy Departments. In ordei"ing state len2tb of line. whether single line or metal J ic circuit and number of telephones to be used on onQ line. IlT Send fm- catalogue "S. A . "  
A M E R I C A N  E L E C T R I C  T E L E P H O N E  C O . ,  

______ 1
_

7
_

l
_

S_ou_t
_
h
_

Canal St . ,  Ch icago, I I I .  

Buy Telephones 
THAT A R E  G O O O··NOT · ·  C H EAP T H I N G S . "  

1.�he difference i n  cost is little. We �uarantee our apparatus and guarantpe OUf t'ustomers against loss by patent suits. OU1" guaran tep and instruraents are botb "ood. 
WESTE R N  T E L E P H O N E  C O N S l  R U C T I O N  CO 

2 5 0·2 5 4  South C l i nton S t . .  C h icag o .  
Largest Manufacturers of Telephones 
exclusit1fl1J in the United Stat.es. 

The Ideal Hunting Shoe 
Tbe concentrated product of  tlfty 

years of sboemaking skUI .  Ten incbes 
bigh, Bellows tongue. uppers �ray color. 80ft as 8 glove, tough as steel" cannot harden. The best storm· proor shoe ever placed on sale for KJondike. miners. surveyors engineers. and any one requiring perfect foot protect ion. 'rhousand of pairs sold to satisfied pa­trons. liZ .... Gat.aln{!I!R Flree. 

M:'��;'t��:!.Tr9 �tNrk. 13tb St., Philadelphia.Pa. 
BABBITT METALS. -SIX IMPORTANT 
formulas. SCIENTI F I C  AMERICAN SUPPLEMENT 1 I ".!3. Pr:ce 10  cents. For sale by Munn & Co. and all news· dealers. Send for 1897 catalo..cue. 

RAI LWAY APPLIANCES �1!�����3dA��:a�.a
n
. 

re������:dC�!��Il}�� f:��·t:i:��lfi��wgJ �g8:h�n��c'k� desirlnlZ to have them man ufactured and introduced in Great Britain or British possessions in South A frica India. and Australia, or in Egypt can make favorabh3 arranaxements witb a long established British manufac-
���� r: ::g�e �d:1!��f::" �J����wn to railway man-

B. D. H A H E L L  & CO . .  66 Pine Street. New York 

Snakt Wattb £bain 
��,e}fE�:nn� o��Vi�!r: is ���ie�fb�!g:��lxi�i:

e
i� !:�� 

wound round the finger. Smootb &II sahn but verv strong. 
���d.�j:Ii��;r

n
tb:e�=I�.

an���gb�kN;; Y�:k'� bi�tt J:eo�� 
I'rs. Everybody that sees them wants one. A wonderful specimen of fine workmanship. Men's chain, *1. Ladies' lor· 
g-nette chain (41 inches long) ,? Sent on rt'ce1pt. of price. 

Mone1l ret"rr.£d if not saU,jactfY11/. 
Hen ry Doyl e. Importt!r of Novelties, 6 2 1 B'way, N . Y .  

PATENT PROTECTION 
- IN -

Cuba, Porto Rico, 
AND THE 

Philippines. 
Owners of United States Patents, Trade Marks, 

Prints and Labels may procure protection in the Co· 
lonial possessions of the United States by eO'ecting 
registration tn tbese countries. 

The expense Is very sligbt and the protection ac· 
quired by such registration shonld be secured witb­
out delay. 

For terms and full information, address 

Or 

M U N N  &. C O .  
PATENT SOLICITORS, 

3 6 1  B ROADWAY. 

625 F STREET. N EW YORK 
WaeHINGTON, D. C. 

� T H E HAR R I NGTON 8 KING PERfORATI ��N ,£Q,. �� SCR EEN S &�� PERFORATED M ETALS OF  EVERY DESC R I PT I ON  fO R A L L  U S E S  Ct'1 IC::AG O \'Vd<i� O F  A L L  K I N D S .  

Tire valve. bicycle. H.. Honold . . . . . . . . . . . . . . . . . . . . .  634,752 
']'obacco granu latinlr! machine. A. Picken . . . . . . . . . . 6,34.476 
'j1obacco pipe, J. '1\ Davey . . . . . . . . . . . . . . . . . . . . . . . . . . . t.h->l .8U6 
'j1011llue attachment. slip. D. Bardua . . . . . . . . . . . . . . . 6:->1.605 
��gg�·bcgl�\�IW.aJ�tw: r;Jrby�I.I � : � : : : : :  : : : : : : : : : : : : : : : : : :  �:��1 
'J'ootbplck making mucbine. Lamb & Bales . . . . . . .  f);i4,68tJ 'l'rack raiser. A. A. Noble . . . . . . . . . . . . . . . . . . . . . . . . . . . . ti3f..6W 
'l'ruck. band. Maney & Stoever . . . . . . . . . . . . . . . . . . . . . .  634,582 
'l'ruck. letter carrier's, \V. C. Hower . . . . . . . . . . . . . . . . tia4.i�9 
'rrunk lJindinll device. N. Wh ittlesey . . . . . . . . . . . . . . ti34.598 
'l'ng. shaH. rr. W. Davies . . . . . . . . . . . . . . . . . . . . . . . . . . . . 634.720 
Typewriter attachment. F. \V. Dobbel . . . . . . . . . . . . .  634,446 
'l'ypewriting macbine. J. \' eitb . . . . . . . . . . . . . . . . . . . . .  6:)4.6.0)3 
Umbrella, W .  II. Gurney . . . . . . . . . . . . . . . . . . . . . . . . . . . 6:l4 .453 
Umbrel la holder. I. H . Holmes . . . . . . . . . . . . . . . . . . . . .  6:)4.526 
Universa l joint. G. A .  Prior. . . . . . . . . . . . . . . . . . . . . . . . . 634.540 
Vaccine carrier and case, H. \V alsh . . . . . . . . . . . . . . .  6."-W. 7� 
Valve :float, tlushillg tank. A. Clarke . . . . . . . . . . . . . . 6:14.572 
Valve. gas. steam. or water. L. H. l<'reund et al. . .  6.'\4.400 
Valve operating device aHG alarm. A. Borden . . . .  634,744 
Vapor burneI', H . l-'. Sm i t h  . . . . . . . . . . . . . . . . . . . . . . . . . 684.705 
Vegetable cutter. G.  H.  Brinser . . . . . . . . . . . . . . . . . . . .  6.'l4.4!J4 
Vehicle driving mechanislll. motor. G. Mee� . . . . . .  H34,82i 
Vehicle heater and street Hllhter. G. Slater . . . . . . . .  6,'14.674-
Veb icle rUBning gear • .  J. H. Warren . . . . . . . . . . . . . . . .  6:)4.597 
Vehicle steering gear. H. G. Underwood . . . . . . . . .  6:{4.5U 
Vebicle wheel , A. '1'. ColtoIl . . . . . . . . . . . . . . . . . . . . . . . . . 634.71S 
Veh icle wheel, J .  Doyle . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 634.614 
Vehicles. brake and power apparatus for electric-

ally driven. \V . E. Pearson . . . . . . . . . . . . . . . . . . . . . 6.'l4.&,)2 
Velocipede crank.  extensible. J. S. Copeland . . . . . .  634.573 
Vessel hul l .  marine. J. W. Glabolm . . . .  ; . . . . . . . . . . .  6:{4.S14 
Volt and ampere meter, J .  D. Ross . . . . . . . . . . . . . . . . . U34.767 
W"gon body. '1'. Hil l . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  6."14.750 
,\\Ta l l  cleaning compound. A. M. Fuller . . . . . . . . . . .  634.497 
Washbench. and clothes wrin�er. combined. C. 

Wbeeler, Jr . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  634 .710 
Wash ing machinp, J. W. Fisber . . . . . . . . . . . . . . . . . . . . 634.S12 
Washing machine. G. 'V. Wright . . . . . . . . . . . . . . . . . . . 634.4112 
Washing machine alarm, rotary. G. R. Wheeler . . 634.712 
Watch lathe attacbment. C. M. Wil l is . . . . . . . . . . . .  634.787 
Water. etc., apoaratus for automatically causillJ,r 

tlow of. H .  Beecb . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  f>34.842 
Water. buoyant metallic Rl{ent for purifying, J. 

W.  Hyatr . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  6.34.462 
Water cart anG. waterinfl troulZb. portable. L. E. Miller. . . . . . .  . . . . . . . . . . . . . . . .  . . . .  . . . . . . . .  . . .  . . . . . . .  634,828 Water closet seats. sanitary protector for. Mil ler 

&; Wheelock. . . . . .  . . . . . . . . . . . . . .  . . . . . . . . . . . . . . . . .  6.'l4,580 
Waterin� trough. automatic, C. H. Presbrey . . . . . . 6.)4.504 
\Veigbinj.! machine. automatic, Cbri8tiansen & 

'I'hompson . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 634.745 
Wheel. See Vehicle wheel. 
Wheelbarrow tray. M. V. Garver . . . . . . . . . . . . . . . . . . . 634,450 
Wbimetree hook. C. H. W. Relyea . . .  . . . . . .  . .  . . .  6.34.83.'> 
W ick raising or lowerin� attachment for bu rners. 

R. W. Mcltarland . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  . 
Windinl{ webs into rol1s . device for. 1'. H.  

Savery . . . . . .  . . . .  . . . . . . . .  . . . .  . . . .  . .  . . .  . . . . . . . . . . . .  634,479 
Wires, device for joining intersecting. H. R. 

Lamb . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 634.6(8 
Wrench. H. A. Deiters . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  634.661 
Wrencb, J . F·. Miller . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 634.8.'j)l 

DESIGNS. 
Axle dust "usrd. C. L. McCallister . . .  . . . . . . . .  . . . .  . . 31,641 
Bad"e. E. &; U. S. De Moulin . . . . . . . . . . . . . . . . . . . . . . . . . 31,618 
Bad"e, G. G. Greenbur" . . . . . . . . . . . . . . . . . . . . . .  , . . . . . . .  31,617 

��c���ctf��':n��'R�'ll'.P�!t%���.t.: : : :  : : : : : : : : : : . : : :  il:�� 
Bolsl er. T. K. Stanley . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 31,652 
Bott.Je, I. C. Souders. . . . . . . . . . . . .  . . .  . . . . . . . . . . . . . . . . . .  31,b"22 
Box, stationery. G. B. Hurd . . . . . . . . . . . . . . . . . . . . . . . . .  31.b'27 
Button. G. C. Webb . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  31,619 
Cabinet, kitcben. W. H. Teachout. . . . . . . . . . . . . . . .  31,650 
Cop tube. Baker &; Kip . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 31,636 
Cream separators, water mixing stand for. H. E. 

Barney . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 31,6W 
Fabric. woven. A. L. Uernheimer.. . . . . . . . .  . . . . . . . .  31.662 
Game board . A. Co La Monda . . . . . . . . . . . . . . . . . . . . . . 31,656 
Game board . Stark &; Craig . . . . . . . . . . . . . . . . . . . . . . . . . . .  31,651 
Garment, bifurcated nether, .1 . A. Scriven . .  3Ui60. 31.661 Glove blank, P. J. Braun.. . . . . . . . . . . . . . . . . . . . . 31,656 
Hoe. D. H. Baum/lardner. . . . . . . . . . . . . . . . .  , . . . . .  31 .633 
Hoof pad. W. J. Kent. . .  . . . . . . . . . . . . . . . . 31 .642 Hook, meat, F. C. Rawley. . . . . . . . . . . .  . . . . . . 31.631 Hot water bag cover. H. J,jang . . . . . . . . . . . . . . . . . . . . . .  31.623 Lump. lias, 15. P. Watt . . . . . . . . . . . . . . . . . . .  . . . . . . . . . . . 31.626 Latcb for window fasteners, gravity. W. ) ... &. C. P. Fields . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  31 .635 Pad lock case. L. H. Wales . . . . .  . . .  . . . . . . . . . . . . . . . . . . 31.624 Plate. etc., C. J. Abrenfeldt . . . . . . . . . . . . . . . . . . . . . . . . . . !ll.620 Plate, etc .• E. Boote . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  31 .621 Pump funnel. chain. D. D. Eldridge . . . . . . . . . . . . . . . . 31,HHtJ Railway cbaIr. Patterson & Inynn. . .  . . . . . . . . • .  . . . .  31 .68S Razor blade, A. Graef . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  :U .G2.j Rein support, J. O. Atkins . . . . . . . . . . . . . . . . . . . . . . . . . . . .  31 .64.3 Sewer trap, J. Barrett . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 31 ,6:�7 Sign plate or Similar article, G. A. Kruttschnitt. 

3I,b"28. 31 .b"29 Stock, J. A. Finn . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  HI,ti59 Stool . foot. F. L. Underwood . . . . . . . . . . . . . . . . . . . . . . . .  :l1 .65:l Stove combustion chamber. Dwyer & Lane . . . . . . .  3U>4S Stove. cooking. G. Alig . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 31 .64tJ Tire, C. K. Welch . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  31.644. 31.645 '1'001, D. M. Mor"an . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  31.632 

�:��·t�J:1Ai.n�: �·oreO:t.��: : . : : :  : : : : : : : : :  : : :  : : : : : : : : : : : :  �t� Truck, hand. H. G. Knowles .. . . . . . . . . . . . . . . . . . . . . . . . :n.647 Vendin� machine case, coin controlled. P. Raczek . . .  . . .  . . . . .  . . . .  . . . . . . . .  . . .  . . . . . . . . . . . . . . . . . . .  31,630 Wasbing mocbine hanger. G. W. Palmer . . . . . . . . . . .  31.634 

TRADE MARKS. 
Bitters. Luyties Brotbers . . . . . . . . . . . . . . . . . . . . . . . . . . . .  33,046 Boots, shoes. and slippers, Packard &. Field . . . . . . . . 33.533 Brooms. O. S. Ku lnlan . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  33.537 Canned Jjloods. cert ain named, J. Price . . . . . . . � . . . . . .  33.M9 Cigars and ci�arette8. J. E. Marx . . . . . . . . . . . ' . . . . . . . .  33,047 Curtains. �'irm U. Seyd .. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  H.'l.536 Flour, Crown Mil l ing Company . . . . . . . . . . . . . . . . . . . . . 33.552 J1"'ood products. certain named. H. J. Heinz . . . . . . . . 33.551 )i'ood. wheat break fast, PiI lsbury-Wasbburn Flour Mi l l s  Company. . . . . . . . . . . . . . . . . . . . . . . . .  sa,553 to 33.557 Game ap:-,aratu8. parlor. Parker Brothers . . . . . . . . . 33.531 Groceries. certaiu uamed. H. S. Chipman . • . . . . . . .  33.548 Medicines, certain named. H. 8. Chipman . . . . ' . . . . .  33.540 Oat food. PiJ lsbury-Washburn Flour Mi l ls Com-pany . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . ilS.558 to sa,561 Oil. cylinder. W. D. Halsted . . . . . . . . . . . . . . . . . . . . . . . . . .  ilS,562 Oils and lubricants. certain named. Lion &. Cum-pany . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  · . . . . . . . . . . . . . . . ilS.563 Ointment or salve . . 1. Simonson . . . . . . . . . . . . . . . . . . . . . . 33.5«-Paper. colored writing. H. Lilldenmeyr & Sons . . . . 33.530 RemedIes. chemical and pharmaceutical. M. R. Zaegel . . . . .  . . . . . . . .  . . . .  . . . . . . . . . . . .  . . . . . . . .  . . . .  . . . . .  ilS.543 
�:�:g� ff;�r C������n n����d cij�:ea:::s.�: t�\Vi�r�� 33,541 

rnal1n . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  '._ ' .' "  '33,542 Shirts. col Jars, and cuff's, Vall Zandt. JacoDs & Company . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 33,532 Sboes, Pin"ree &; Smitb . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  ilS.53( Sirup and moJasses. sngar cane. Penick & Ford .. . . 33.550 Toilet preparations. certain named, R. Lender . . . . 33.539 Umbrel las and parasols. Arnold. SchiO' & Com· pany • . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  ilS,fi35 Vehicles. certain named wheeled. James & Mayer Bu"gy Company . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . ilS,538 Whisky, C. H. Arnold &; Company . . . . . . . . . . . . . . . . . . .  ilS.M6 

J�A BELS. 
. .  Alt-Bayeriscb ," for bottled beer. Joseph Fallert Brewing Company . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  7.16.') 
U Consomme." for soups, American Food Com-pany . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 1,166 . .  Dodge's Sore 'l'hroat Cure," for a medwine. B. E . 
.. G�l��t:�:S�i��io�a8�;t:i'a:'; '((',i- '8oda� ·LiqutdWCar.: 7,167 

bonic Acid ManufacturinR' Company . . . . . . . . . . . . .  7.161 " Jnmbo," for a medicine. Moroney Medicine Com-
u Orda�)O�r', ;; for ·bee·r. · Abne�· & ' OriifY : : : : : : : : : : �  : : :  !':lrJi .. Quality.' for chmrs. H. W. Wieckin� . . . . . . . . . . . . . .  7.160 " �ilver Ash." for stollies. G. 'V. Greenlee . . . . . . . . . .  7,159 
•. Superb." for bottled beer. Joseph }4'allert Brew-in" Company . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  1,165 . . The ' 400 '  Brand." for ginger aJe. W. N. Richard-son . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  7.162 

A printed copy of the specification and drawing of any patent in the forelloinll list. or any patent in print issued since 1863. will be furnished from this office for 
10 cents. In orderinll please state the name and number of tbe patent desired, ano rem it to }lunn & Co . •  361 Broadway. New York. Special rates will be Jrlven where a large number of copies are desired at one time. 

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

PATENTS 
TRADE M A R K S  

DES IGNS 
COPY R I G HTS cle.  

q��i/;'1�8�����:�f �t:;.k���lronnd-g��c�lht��:;e�:it invention IS probably patentable. Communica· tions strictly confidential. Handbook on Patents sent free. Oldest allency for securing patents. Patents taken through Munfi & Co. receive 
special. notice. without charJle, in tbe 

SCitntifit Jlmtritan. 
A handsomely i l lustrated weekly. LarJ,rest cir. culatlOn of any scientiHc journal. Terms. $3 a year ; four months, $1. Sold by al l newsdealers. 
MUNN  & CO .

l 6 1 Broadway, New York 
Branch Office. b"25 F St .. Wasbin"ton . D. C. 

LIFE PRODUCERS SUCCESSfUL INCUIATOIS. 
L I FE  P R E S E  R V E R S  

SUCCESSfUL IIOODEIS, 
about them in our lf8.page cat&-

iNi"uiiA'lroil l:J�litO!75 4 ce.� :o"::'':'f:: 
J UST OUT.-Send for List No. 9.-150 Illustrations of 

CHIS ELS, 
G O U G ES ,  
RAZORS,  

CARVI N G  TOOLS ,  
PLA N E  I R O N S ,  
LIG HT EDGE TOOLS. 

����I�Fnlgg�':,J\�� �'6�a�at"or;...ev:. o��de'f1'i�kt.?� # and al1 Woodworkerfl. Razors war-
B U C K  B R O S  ranted to "Ive oatisfaction I n  use. 
CAS T . STEEL ,: Stamped with Ihe Buck's H�ad " 
BUCK BROTHERS. Riverl in Works, M I LLBURY,  MASS, 

CUP FS �ElLD 
with the Improved Wash. 

burne Patent Cuff Hold. . ij;�: C:��e f�::? J:M ��:�� slip but may be Instantly reo leased. Drawers Supporters, eaSillI adjusted or token 00'-
i�g��:�s� f�; ��1�i�. 't�l! . - r�;e a�ri�a;::'��[J:s�� � 

American R i n g  Co . . Box p, Waterb u ry,c;;;;;."1 

Mannfactory Established 1",01. 
LEAD PENCILS, r,OLORI<lD PENCILS, "H,ATE 
PENCILS, WRITmG SLATES. STEEL PENS. GOLD 
PENS, INKS, PENf'IL CASES I N  SILVER AN!) IN GO LD, STA'l'ION FRS' RUBBER GOODS, RULERS, 
COLORS AND AR TISTS· MATERIALS. 
78 Reade Street , New York. N ,  y, Manufactory Established 1",01 • 

Small Motors aDd Dynamos, Bench Speed Lathes and Drill Pre8s_e� .. ..\:olumbia Mfl'. Co., h14 Walnut 15t., Pbila. 
We wan� to buy sc.me pa�ents, inventions, ideas. Write to B U C K L A N D  & !SON, San Francisco, Cal . 
TU RBI N ES IIlrSend for Circular "Ill . "  JAS. L E F F E L  & C O ,  !Sprinirfielll. Ohio, U. S. A. 

\·���·iC� 
TYPE W H EELS. NODELI &..iXPERIMENTAL WCRK_IMAI...l.:WICl1ll,m ._NQVELTIEI • ETC. NEW 10 6TEfllCiL waMI loa "'UISAU a!' N.". 

FOR STEREOPTI CONS  AND SLIDES 
Moving Picture Machines and Films, wri te  William8, Brown & Earle, 920 Chestnut St., Philadelphia, Pa. 

I n v e nt i o n s  P r act i c a l l y  D e v e l o p e d ,  Fine Machinery, Pattern and Model Makinlr. 
D'Amour & Lltt ledale Mach i n e  co., l ao Worth St. ,  N,Y.  

To Inventors and Manufactnrers. We have ex­�eptional facilities for makinjl( turned wooden �OOds for 
�ite��oJ:I:��ro:!W�at��rtj��:iI�p��:r:PS��as;bi!�: er, Fulton Co., N. Y. 

GAS ��Q GASOLINE ENGINES  
WAT E. R  M O T O RS B A(' K U S  WAT E. R  M O T O R  CO N E.WAR K  N J U oS A 

For Sale- Van Norman Lathe 29 in., Waltham Watcb Tool ('o.'s ma�7e. with ful l  attachments, nearly new. S 
C. Forsaith Mach ine Co., Manchester, N. H: 
FOR SALE-One M. P. compound wound dvnamo new standard makfl'. 120 ampers, 110 volts i price, 1320: One B. P. shunt WOUD(� dynamo, new st.andard make . .f0 .. mpers. 110 volts ; price. '110. One plating dynamo. new. standard make. 220 amllers, 6 volts i price, Il30. One pl�tIng dynamo. new standard make. 110 ampers, 6 volts: price, '70. Address 1. W .  Colburn, 415 Market St., Ph,lll. 
FOR SALE O R  ROYALTY. 

im Patnt Rirht No. &15.637. Tbe .an � . 
:::!:!·a�t;-.!J:::::! IDe: it:.:':. � �  
_1'H. Dutlell. IlmJlle .. ad d.rable. A . "-
., tortu.lIIe fo1'  the ript mao or .. eot8o W ' . _ r;!i.. ::"St.:�';Ort�.�UY· . . 

CALCIUM-CARBIDE MANUFACTURER 
wants active and respectable 8,Jlents, familiar with the 
trade. Answers to " Calci u m-Carbidfabrik," Slv. 
Telelrramb. An non safd,. Stockholm. Sweden. 

D ,  L . H O L D E N  5 1 3 3 6  B E A C H  S l  PH I LA D E L P H I A  PA 

REGEALED ICE MACH I NES 
) .. E r R � T  P,", ,, [  :. l I E N 1 , r \ (  AME.R l l AN :. l P '  2 1 8 <, .,  

PALMER Stationary and Marine Gasoline En­gines and Launches, Motor WalZon Engines. Pump� Ing Engines. 
ur Send for catalog. MIANUS, CONN. 

Y O U  CAN MAKE. $ I OO.A W E E. K  ' OWN YO UR  OWN SHOW, C O MPLETE O Ulm-S I O O  L IFE M O TI O N  FI L M .5  '" MA CH I N E S GREAT PAS S ION  PLAY & '> 0 0  O T H E R  S U B J E C T S  LUEiiN. LA�;;T�:r;:RJpHILAO£LPH,A P A �� Acetylene Burners. 
A new burner for STEREOPTICONS. 

Highest C. P. possible. 
State LIne Talc Co. , Chattanooga, Tenn .  

M��rAs�ea����J��tq�iq!�T �:. e.'· 

Made in all sizes to stand any desired � -
pressure. Send for retluced price list. � 

Moran Flexib le  Steam J o i nt Co . I nc 'd 
-

1(7 'I'hlrd !!!treet. LOUISVILLE: Ky. 
--_._--_ . -. ----------

O· "T H E  WIZARD ' S  TABLET " 
, • .. These tablets make tbe only writing fluid that cannot be removed with acids, 
. • ��;:: f���l�nti��ne:)tc�fld ��.a¥ol���eU.� -

�A�r�h��I�"·O�g��«.l�9��I�l: 

AMERICAN PATENT8, - AN lNTER· 
e�ting and valuable table f'howing the number of natents grant.ed for t-be various subject� upon wbich petitions bave been filed from the be.�inninJl down to December 
31 . 1894. Contained in SCI ENTIFIC AMERI C A N  SU P­
PLEMENT. No. 1 110!l, Price 10 cents. '1'0 be had at this office and frow all newsdeaJers. 

S 3 a Day Sura �������r:h"o"� 
how to make $S ada, 
absolutely sure ; we 

• . fllmish th.e work and teach you free ; you work in 
' "he locality where you l ive. Send us your address and we wID 
explain the business fully ; remember we guarantee a clear p� 
fit of '3 fOT f'very day's work, absolutely snre, write at once. ROYA.L .A.NfTFACTt'RJNG CO •• Box Ll-=-- _ UF.,.,qOIT. liteR. 

modds and--­

Exptrim¢ntal Work 
Inventions Developed. Special Machinery. 

E. V. BAI L LA R D ,  1 06 L iberty Street. New York . Gj Brass Balld � 
In.trulD.eDu. DpulD." Unltorm. & SupplIeo. Write for catalog. 445 illustratloDll, FREEl It give. Mu. sic and Instl"Dctions for :New B •• d .. 

LYON '" H EALY, . 
IS AdR:JU lit.. 4)HICAGO, 

Burst Wattr PiptS a (bing of tbt Past 
igr� ��e��aW�:v:t�:at:r t�ge�:l� s����t1�� :=:!�Kt�ry �r��e:n: ��eSt���oe:: 

This double-slope caUBe., tM 
C anadian patent!! may now be obtained bv the In. e"'Panaing ice to sZide 1mln ventors for any of the inventions named in tbe fore- the air-dome taking fhe going not. provicled they are simple. at a cost of $40 each. 'I 'train off the pipe. The If complicated the cost will be a little more. For fnll air-cusMon also prt1JtnU Instructions address Munn & Co., 361 Broadway, New "Hammooing." C<iwt"fd bt/  

'fork. Other fOH\IU paWuW IIIQ aIIo be obUIID.... t. .  B. 41t14 I'omQnPCI&eIIM. 

WFp:�Y: ;���lse�u��tTrc{ilte�r:,e'ri�r;:er:ta��sJ���?P:l ��a�a,��n�rgi�er:°:l;��r:e :���: �f i)�y:V.l����:�F���:��Strl���fk :��s��. house owners should avail them-
IF" &no. for lUuslrated Booklet. oWtntJ juU explanation. 

THE PNEUMATIC DOME MANUFA CTURIN G COMPAN Y, 
GOl B Sueo" Norellwo., W ....... D. C. 

© 1899 SCIENTIFIC AMERICAN, INC.



J ESSO P'S S T E E LTHB\�Er 
F O R  T O O L S, S AW S  E TC. 

W� � E 5 S 0 P  '" S O N S  iC e  9 1  J O H N  S T  N E W  YORK· 

The Passing of 
the Pacers. 

Tborougbbreds 
��brgA� l'::t�� 
mobiles are com­
ing In. In fac t, 
tbeT .re ln 
THE WINTON 

M OTOR 
PHAETO N 

sets tbe style in '-'----'-'-' the new convey-
Price S l . 000. No Agent.. :�:;,e:of !l��;!::' 

utility and safety. Easily operated, even by a novice: 
Hydro-cl>rbon system. Write for catalo�ue. 
THE WINTON MOTOR CARR IAGE C O . ,  C leveland, Ohio.  

iQr�rt (o.16Igque; free 
1MB StilTH PREMIERlYPEWRITIR� 

Syrilcuse.' N.y. U.S.A.) 

• T. AUSTEN, Pb.D.. F. J. MAYWALD, L. S. MOTT, 
President. Vice-Pres. Sec. aM Treas. 

The Au:ten �hemi�,l Reaelr�h �D. 
Experimental InvLsti" .. tlon of Tecllnica1 Problems. 

ae.earcb Wurk for Manufacturers. Improvement and 
Invention of Processes and Products. Utilization of 
Wastes and Unapplied Substances. Reduction of Man­
ofacturing Costs. Te.tlng, Perfecting, Introduclng and 
DisPOs11lg of Processes and ProdUcts. Mauufacturlng 
)'ormuIas. nr Explanat01"'l/ Circular <m Application. 62 BEAVER STREET, NEW YORK. 

You Owe It 
to your 

Family and Friends to have a 

(JroRl,(J-p/!lJqe 
in your home. 

ADMIRAL SCHLEY writes : 
.. Nothina in the sound reproa""tion8 of to-dall 80 marvelous as tMs w<>II.<Urfut a..covery." 

TRIAL OFFER. 
SUbs��bers The SCientific American 

On receipt of $5.00. simply as evidence of 
good faltb. we will sbip to any subscfI ber 
to tbe SCI ENTIFIC AM KRICAN our new t18.00 Gram-o-pbone, and six (6) signed, 
Indestructl ble 5O-cerit records 
�!lY�i�:"�liIi?g� ������ 
:u bours' examination. wben the 
balance may be paid your ex­
press company, or goods re­
turned and 

�
our money refund-

�enl:Y.=; t: :'�e 
e
l;t'i':i.f!fi: 

mente. Seud for printed matter giving particulars. 
FOR I!lALE EVERYWHERE. 

National Gram-o-phon8 Corporation, 
Broadwa, a 1 8th Street, Ne. York. 

$ citutific �tutticau. 
THE MODERATE PRICE 
of Waltham Watches has placed within 
the reach of every one accurate 
time=keepers that wil l  last a l ifeti me. 
A watch movement particularly 
recommended is the " RIVERSIDE." 
For sale by al l retail  jewelers 
in any quality of case desi red. 
The ".Perfected American Watch," an illustrated book of in­

teresting information about watches, will be sent upon request, 
A merican Waltham Watch Company, Waltham, .iJ1ass. 

WELL, TH AT'S FiN£ !  

W ELL THAT'S F I N E ! 
So Everyone Say. Who Uses the • • • • • •  

" GEM " SAFETY RAZOR 
IMPOSSI BLE T O  C U T  T H E - FACE. 

It's the BEST and S I M P LEST Safety ever deviled No experience req u ired . 

WE GUARANTEE AND KEEP THEM SHARP FOR O N E  Y EAR. 
P R I C E  $ 2 . 00s POST PA I D. 

Your money back it you cannot .bave yourself witb tbe ."Gem " Safety Razor. 
pr' Sena for I llustrated Price Ust. 

T H E  C E M  C U T L E R Y  CO. ,  673 H udson St . ,  N E W  Y OR K .  

For Correct Styles in AUTOMOBILES 

WOODS MOTOR VEHICLES 
are the Standard of the World, for the Woods Motor Vehicle Company, under the 
.Woods designs, sets the style in every known form of Automobile from the light Top 
Buggy i l lustrated here to the finest Broughams, Victorias and Cabs. The simplicity 
of theIr mechanical and electrical construction makes these vehicles standard to-day 
and �en years from to-day; and the point considered in the development of these vehicles 
-of which over thirty different styles are catalogued-is that they are carriages in every 
sense of the word and not mere conveyances that go without a horse, as the many 
enthusiastic owners of Woods Motor Vehicle Company Carriages beaptestimony. 

Latest Style, Lightest W 
. 

Weight 1000 Ibs. 
Lowest Priced Electric 

Vehicle in the World. 

Speed per hour 14 miles. 

Mileage capacity, 
one charge 

25 miles. 

. The tremendous demand for the splendid conveyance· iI I�strated above, being as 
it is a light side bar top carriage, with all the life, character and lightness of such a 
vehicle. is taxing the Company's manufacturing facilities as fast" as it can increase them, 
and to insure prompt delivery in the Spring it advises placing orders early this Fall  
and Winter. It can, however, make prompt deli very at present un this particular style 
of vehicle in from thirty to forty days. 

Send for book of magnificent illustrations of latest styles in Automobiles. 

WOODS MOTOR VEHICLE COMPANY, 
547 -551 Wabash Ave.. 

CHICAGO. 
Vanderbilt Ave. and 44th St., 

NEW YORK CITY. 
14 King St.. 

TORONTO. CANADA. 

OCTOBER 2 J ,  1 899. 

Wllllaans' Shaving Stick. • I 25 cents. 
Oenulne Vallkee Shaving Soap, to cents. 
Luxury Shaving Tablet, . • • 25 cents. 
Williams' Shaving Soap (Barbers'). 
Six Round Cakes, I lb., • • • • 40 cents. Exquisite alsofortoilet. Trial cake for 2c.stamp. 
The].B.wn.LIAMSCO.,Glaatonbury,Conn. 
LONDON: "' GREAT RUSSELL sr., w.e. SYDNEY: 1 6 1  C ..... RENCE .T. 

PRATT'S PATENT POSITIVE DRIVE 
DRILL CHUCKS. 4' �t':rl ::o.� � I mpossibie for Drills to slip wben · '\11 .

. beld by tbem. Send 2 cent stamp , .= .  � 
for lIIustrated Catalogue. .,-

T H E  PRATT C H U C K  CO. .  Frankfort. N. Y., U. S. A. 

Cbt CvptWrittr €xtbangt 

ADVAN TAGES OF 

t � Barclay St., NEW Y·ORK 
1 2 4  La Salle St . •  CH I CAGO 
38 Bromfield St. ,  BOSTON 
8 t 7 Wyandotte St . ,  

KANSAS C ITY . MO. 
2 0 9  North 9th St . .  

ST. LOUIS,  MO. 432 Diamond St • •  
PITTSBURGH,  PA. 

We will save you from 10 
to 50% on Typewriters of all 
makes. 

17" Sena for CatalOflUe. 

Our Patent Cold  Process of Gal­
van izing Cut and Wire Nai ls .  

Very low cost, smooth surface, coatin
� 

will not crack 
�:'::�?8 �:tr�:re�e:�d ����!tth�f::ni�IiedOt�

d
�::� 

facture .. upon application for plants to Ilalvanize nails 
or otber articles under license on royalty basis. Inspec-
�
i
�: �iC����

e
��Ik'k�r:iJ'��E:�c1�� XI::tr�J,81�

i
t
ed. 

U. S. Electro Galvanizing Co. ,  346 Broadway, New York 

Mistakes in Addition. 
Office Headache, 

and mistakes in carrying forward 
don't occur where the Compte). meler ia used. It saves halt the time in doing the work and all time looking for errors. Solves 
with great rapidity and absolute 
r:���a�h�l�o��t��e��t�::.b-

Write for Pamphlet. 
FELT '" T A R R A N T  M FG CO. 

52-56 ILLINOIS ST • •  CHICAGO. 

Scalos Al l  varieties at lowest prices. Best Railroad 
II:klt&

n
�8��O�rtr:le��oi�cl���e8 Sa��:' 

Sewing Macblnes, Bicycles, Touls. er;,. Save 
Money. Lists Free. CHICAGO IKALE Co., Cbicago. I l l .  

PAYS to write for our 256-page free book. '1'ells how men with small capit'al 
can make money with a lllagic 
l,aD t e r n  or t!; t e r e o p ti e o n .  

MeA LISTER, at • •  O�'ld • •  , 411 N ...... u 8t., N .  Y .  

ca� b�d�yt!�e!!!.�i�be� 
for driving an airsbip) tbat tbe 

I.!
.
!!�!:l��es . ·. . . . _ 

Gasoline ; was the FIRST III 
��Ig;n� t��:y�

as
j1��f

I8
f��� 

. , ::=::s 
all over tbe Western Hemispbere, by addressing 
CHARTER GAS ENG I N E  CO.,  Box 1 48 ,  STER L I N G .  Ill. 

P IERCE W e L L  E N C IN E E P t N C  CO. 
... 186 LIberty Street, N ew York, Msnufacturers of Machinl!ty for 

WATER .  O I L  and r. AS WELLS . 
Milleral Prospectin,:7. Test Botin,lls. 10 to 5,OGO feet deep. 
��
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PRINTING I NKS 
The SCIENTIFIC AIlERICAN I s  .,rmtel! w i  t o  eliAS 

BNEU JOHNSON & CO:S INK, Tentb and Lombwd 
Ste.. Philadelphia, and f7 Roae St •• opp. Dllane, New Vorl! 
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