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NEW YORK, SA'1'URDAY, JANUARY 21, 18D9. 

SHALL THE GOVERNMENT ENGAGE IN 

COMMERCIAL ENTERPRISES 1 

J tieutifit �meri,au. 
nary misdirection of its own powers, such a completE' 
lllisinterpretation of the proper functions of national 
government. If, by virtue of the advantages of its 
public appropriations and franked correspondence, the 
government is entitled to set up successfully in the 
publishing and advertising businE'ss, why should it not 
also SE't about making bicycles. hats, baby carriages, or 
agricultural impiement8. The gO\'ernment has just as 
much right to SE't up a brewery or a sugar refinery, 
and run it with all the backing that COllles froIll na­
tional appropriations and fraltked correspondence, as it 
has to insert paid adver·tisements in its publications, 
or start cO IllIllercial directories at the rate of fi ve dol­
lar8 an iw;ertion. 

'Vhile the operations of this bureau fully deserve all 
the odiulll which they have incurred on the part of 
the cO Illmercial interests which have been so ultjustly 
assailed, this element of the question is less serious 
than the fact that a door is hereby opened for further 
and llIore flagrant abuses. A precedent has been 
established, which, unless it be stopped and elllphatic­
ally repudiated, cannot but lead to silllilar abuses on a 
more extE'nded scale. It is the duty of the people of 
the United StatE's to check at the very outset a sys­
telll which is thoroughly pernicious in itself, and 
fatally subversive of the interests of sound govern-

"Director Elllory. of the Bur·eau of American Re- ment. 
publics, in his annual report, shows on December 1. • , • I • 

18D8, a balance of $IG,56D out of the annual appropria- 1HE DIAMOND REEF SHOAL IN NEW YORK 
tion of $3fl,OOO. The receipts from advertisements, HARBOR. 
ete., from July 1 to N ovelllber 30 were $17,812, of which 'I'here is no question that the battleship .. Massa-
$16,078 was expended. "\Vhen he took charge of the chusetts " grounded, not, aS,was at first suggested, upon 
bulletin, it was published at a cost of $8,000 per month; a sunken wreck, but upon a dangerous reef of sand 
the net income from advertisements was $3fl,OOO, and off Goyernor's Island which is a serious menace to 
the anllual appropriation was $28,000. By doing away the �afety of ali the deep draught warships that 
with the adYertising system then in force and making have occasion to go to the Brooklyn navy yard. An 
otiler changes Mr. Emory effected a saying of $5,000 exatllination of the plating of the keel when the 
lwr· month." ship was first placed in dry dock gave ample proof 

Anyone casually reading the above in the daily press that it was not the irregular and unyielding form 
would naturally suppose that it referred to the busi- of a wreck or sunken rock that did the mischief. 
ness afIairs of SOllle private publishing concern. As a I Had it been either of theSe', the plating would have 
matter of fac�, astonishing as.it may seelll, it refers to been t�rn and the frames cut through ; whereas, 
the annual l eport of a Umted States (Tovernment The frames were in the main not distorted while the 
Bureau, whose operations constitute one of the most plating between thelll was bent or dished i� just as it 
flagrant abuses of the function� of national govern- would be if some plastic material were forced against 
ment on record. it with great pressure; in fact, the ribs and the keel 

. 
�n tillles like the prese�t, when the elements of po- frallling stood out in relief through the skin plating 

litrcal econolllY are famIlIar to the average schoolboy just like the ribs of a greyhound. The result is just 
before he is far ad vallced in his teens, it Rhould seem such as would be caused by the enormous pressure of 
superfluous to discuss in the colulllns of a journal the sand as the great ship pushed itself bodily throngh 
the question whether it is lawful for a govern- the reef. 
ment to engage in business enterprises which bring The Secretary of the Navy has recolllmended the im­
it into direct competition with the commercial in- mediate deepening of the channel, and we think there 
1lerests of its own citizens. Yet this is exactly the situa- can be no question of the great urgency of the situa­
tion in which the United States government stands tion. As matters now stand any one of our first-class 
to-day in respect of the bureau whose report Director battleships which draw well on toward 27 feet of water 
Elllory has just made pUblic. is liable to suffer injuries eq ual to those of the " Massa-

Our readers lllay re llle lll bel' the sitting in "\Vashing- chusetts," which have entailed dry-docking and two 
ton in 1890 of an International American Conference Illonths' detention at the yard for repairs. This is a 
designed to promote closer trade relationship between serious state of affairs at any time and might prove 
this country and the South American states. The de- positively disastrous in time of war. 

• • •  • 

A GREATLY NEEDED AMENDMENT TO THE 

liberations of that ('onference resulted ultimately in the 
fDunding of an organization known as the " Bureau of 
AIlJerican Republics." whose ostensible purpose was the 
db"elllinating of special information of the kind likely . . 

PATENT LAWS. 

to increase the trade between those countries and our- I It. IS a CUriOUS fact that at thrs late day the Patent 
�eh·es. Appropriations were granted, and the fUllds Laws of t.he U nited �tates should co�tain no provision 

thus available were expended in the printing and des- for the. ev�nt of an IIlventor or ap�hcant for a patent 

selllination of a varied assortment of literature directed becollllng Iflsane before the patent IS granted. As the 

to the attainment of the desireu result. 
So far, so good. The object was laudable and the 

methods legitimate and unobjectionable. 
III course of time. however, it seems to have occurred 

to the bureau that the increasing circulation of the 
monthly bulletin rendered it at once an alluring me­
dium to the advertiser and a possible mine of wealth to 
the bureau; and forth with, without one thought of 
the gross violation of principles involved, an army of 
government advertising agents was sent out, together 
with a large volurlle of franked literature, soliciting 
paid advertisements froll! Illerchants all over the coun­
try. 

Finding itself faidy launched as a cOlllmercial adver­
tiser, and wit.h such gratifying pecuniary results, the 
bureau cast about for ot.her money-making devices, 
and hit upon the happy idea of publishing a directory 
of reliable manufacturers, etc., in the United States. 
"\Vith admirable simplicity and singleness of purpose, 
it decided that the sole test of a firm's fitness to figure 

in the directory as "reliable" should be its willingness 
to enrich the exchequer of the bureau to the extent 
of five dollars for each insertion. This method of 
contribution proved to be as remunerative as it was 
orig'inal, for it is certain that if private methods of 
this character are so �frequently successful in wringing 
the un willing cash from the victim, few firms would 
be willing to endanger their commercial reputation by 
exclusion from a GovernrnentDirectory, especially when 
such august indorsement could be obtained by the 
expenditure of a paltry five dollars! 

'VI' will be charitable enough to believe, ·however, 
that it is thoughtlessness or simple ignorance that has 
allowed the bureau to be guilty of such an extraordi-

matter now stands, the in\"entor who becomes insane 
is entirely at the mercy of his affliction as' far as the 
interests of his invention are concerned. 

"\Ve are glad to see that a bill has passed the House 
of Hepresentatives and has been introduced into the 
Senate in which it is provided that" when any person 
having made any new invention or discovery for 
which a patent might have been granted becomes in­
sane before a patent is granted, the right of applying 
for and obtaining the patent shall devolve on his le­
gally appointed guardian." The law is to apply to all 
applications at present on file in the Patent Office. 

'I'he obvious necessity and justice of this amendment 
will cOlIlmend it, we doubt not, to the unanimous ap­
p]"(lval of the Senate and the Executive. It is only re­

markaule that the omission of such a provision from 
the statutes was not rectified long ago. 

. ,., .. 

THE DISEASES OF NATIONS. 
Looked at from more points of view than one, the 

nation has many of the characteristics of the individ­
ual. In periods of international unre8t, when rumor·s 
of war, or, as in the case of the United States, its stern 
realities, are upon us, the great aggregation, of ele­
ments known as a nation takes on an even more dis­
tinct individ uality than usual, and present,s itself to 
the mind in the form of some representative and clearly 
defined personality. 

While the recognition of the fact that. a nation pos­
sesses lllany of the characteristics of an individual or­
ganiRm is most pronounced, perhaps, during the fever 
and madness of war, we do, at all times, unconsciously 
but habitually speak of nations as possessing and ex­
ercising the functions of the individual. Nations are 
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" born" amid the throes of a revolution; "nursed" 
through their childhood and youth; "come of age" 
and grow to full Illanhood; have " offspring" in the 
shape of cololli£s, which are nourished, neglected, or 
abused, as the ease may be, by a "mother country." 
Nations, moreover, have their ,. prime," their "de· 
cline," their" diseases," and" death," and it is only a 
few Illonths since the terlll "dying nations," spoken by 
a leading statesman, was accepted by the world as 
aptly describing the condition of some of the oldest 
races of the world. 

An extrelllely illteresting study or' one phase of this 
subject is afforded by a lecture recently delivered ill 
Philadelphia before the Society of Ethical Research 
by Dr. Daniel G. Brinton, of the University of Penn­
sylvania. in which it was shown that one of the most 
striking evidences of what lltight be called the orgauie 
life of natiolls was the fact that, like the individual, 
they are subject to specific diseases, which undermille 
their strength, sap their vitality, and, in time, if not re­

strained, bring on senilty, decay, and even death itself. 
SOllie tifty year� ago a French officer, after careful 

study of history, uetermined that the natural term of 
life of a nation was between' eight hundred and one 
thousand years. Dr·. Brinton, however, entertains the 
belief that a nation, if it is thoroughly conscious of 
what it is doing, and is not crushed by some of those 
deadly blows which seelll to be of fate, lIIay so guard 
against national dbeases as to insure to itself a life 
indefinitely prolonged. 

A nation is defined as being diseased "when, as a 
unit, it is chronically incapable of directing its activi­
ties toward self-preservation." National diseases are 
not neces;;arily of the majority of the nation. In the 
human system one organ may fail us and precipitate 
an untimely dE'ath; so in nations. A degenerate aristo­
cracy, a dissolute priesthood, or a corrupt government 
has led to the undoing of a nation, the majority of 
whom have been free from national disease. The dis­
eases that destroy nations are not so much of the in di­
vidual, but of the national life. 

National diseases may be classified under four heads: 
1, imperfect nutrition; 2, poisons; 3, mental shock; 
and 4, sexual subversion. Some physicians trace all 
disease in the human body indirectly to insufficient or 
misdirected nutrition in one of the organs of the body . 
The historian Buckle said that" the history of every 
nation could be traced by the food it was accustomed 
to eat." 'I'he expression was too sweeping, yet it was 
based upon truth. "E\'ery nation IllUSt have, through­

out all the nation, enough to eat, of good quality, 
and properly prepared; or that nation will degene­
rate." 

There is a scarcely a nation in Europe which pro­
duces enough food for its own consumption. 'riley 
all know that the foundation of disease-starvation­
will be their lllOSt terri ble enemy in a time of general 
warfare, and this consideration helps to bind the III to 
an unwilling peace. Starvation or insufficient and illl­
proper supply of food brings about degeneration of 
tissue, inferiority of stature, and a general weakening 
of the body . 

'rhe peasants of Northern Italy present aspects of 
degeneration, due to their eating the maize (as the�' 
freqnently do) when it is subject to a local blight. 
The Jews of Europe are two to three inches under­
neath the stature of the nations among whom they 
have lived since the llliddle ages, the cause being Ul)­
qnestionably the limited and infer·ior food supply which 
has been their lot. So with the Lapps of the North 
and the Bushmen of Australia. 

Poisons is the name by which Dr. Brinton specifies 
the second class of diseases. AlltOng these he includes 
and gives first mention to alcohol and tobacco. 'Vhile 
they llIay be harmless if used in moderation, the using 
of them, as it is now customary.in IllOSt nations-and 
those nations often among the llIOSt civilized-brings 
with it the elements of national degeneration and de­
cay. The lecturer, in making" this statement, admitted 

that he himself used these C01IIJllOdities in moderation, 
and therefore was able to designate them as poisons 
without a suspicion of adverse prejudice on his 
part. "These are poisons which we deliberately antl 
intentionally take into ourselves," but there are otllPr· 
pobons, such as malaria, distinctly influencing national 
power, which up to the present tilllt' medical science 
has not been able to meet. There are vast areas of the 
earth afflicted with malaria, where, as far as we can at 
present see, it will be impossible for any nation to ml·­
vive and prosper·. '1'here are, moreover, certain infec­
tious diseases, snch as leprosy, which, while they n re 
purely physical diseases. are national in their character·. 
They influence the history of the nation, destroy Its 
power. and shorten its life. 

The third forlll of disease is that peculiar physicrd 
effect which medical Illen call" shock." Surgical ope­
rations which, uuder ordinary conditions, should be 
successful sOllletimes illlperil, if they do not destroy 
life, because certailllllentltl ternp.eralllents receive what 
is known as "s lugical silOck." Something answerillg 
very closely to this is discernible in the historv of na­
tions. Under its influence they appear to lose control 
of their faculties, yield to despair, andsu1Ier a complete 
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collapse. An instance of this is fonnd in the conquest 
of Mexico by a handful of Spaniards under Cortez, 
another in  the exploits of P izarro in  Peru, i n  both of 
w h ich cases the powerful n ative races seem to have 
s u ddenly l ost. all sense of their own power and re­
sources and suffered a mental col lapse t hat corresponds 
very closely to the shock known in surgery. 

'1'he fou rth element of disease is sexual subversion, 
w hich Dr. Brinton regards as . .  probably the most in­
sidious, prolonged, and dangerous of al l the causes of 
national disease . "  U n der this head he specifies the 
failure of pop u latio:l to i ncrease, owing to the fact that 
marriage either does not take place or is, for various 
reason s, i nfertile. Statistics prove that, if  the popUla­
t ion is to grow, independently of i m migration, there 
should be an average i ncrease of four child ren to each 
family, even if al l m embers of the population shou ld 
marry. This  is necessary to compensate for the na­
t u ml losses ; for infant mortality carries off one-fourth 
of the population, while t he early death of the parents 
or unfruitful marriages serve to prevent the increase of 
pop u lation and reduce the average n u m ber of bi rths 
per family below the nu m ber necessary to merely keep 
the population at a constant num bel'. 

In addition to these, the principal causes of national 
d isease, are various d iseases that affect the mind of the 
nation, such as i m  beci l ity, seen in  Illany lower tribes 
like the native Austral ians. I ucapable of following 
out a logical argu ment, they cannot understand civi l­
ization, and die out  wilen they come i n  contact with it. 
Cri Illinality, which i3 defined as a disposition in any 
man to destroy the social fabric around him for selfish 
aims, is a disease which has sapped the l ife of nations, 
and national delusions is another. The crusades were 
an exhibition of what might be called epidemic hys­
teria, and in  what is called Jingoislll, or by the Prench 
Chauvinism, we see evidence of an inordin ate mental 
exaltation which leads to a national disease of the 
e motions that Illay prove to-day, as it  often has in the 
past, very fatal. 

Dr. B rin ton's lecture, which should be read i n  its en· 
tirety, will  be found in full i n  the current issue of the 
SUPPLElI1ENT. 

• • • 

DILIGENCE REQUIRED FROM THE 

TRADE-MARKS. 
OWNERS OF 

T he decision of the United States Circuit Court of 
Appeals for the Second Circuit, in the action bro ught 
by E mile Sax lehner against The Eisner & Mendelson 
Company, handed down on the 5th instant, is  a t im ely 
warning to the owners of valu able trade-marks and 
trade-names to be di ligent, not only in securing their 
rights in the first instance. but in vigorously p rotect­
ing them from i m'asion th ereafter. 

'l'he action was brought by the proprietor of the 
well known Hungarian bitter water, " H unya.di Ja­
nos, " to enjoin the defendant, a whole5ale drug es­
tablishment ,  from sell ing sim ilar waters under the 
naIlles " H nnyadi Matyas" and" Hunyadi Laszlo , "  and 
al so to enjoin i t  from using a red and b lue label, 
closely sim u lating t hat used by the com plainant. 

On the trial of the case, i t  was shown that from about 
1888 u ntil the commencement of th6 suit i n  1897 many 
thousand cases of H ungarian bitter water, under the 
names . , Hunyadi Arpad, " " H unyadi Matyas, " "Hun­
yadi Laszl o, " and under other simi lar names, had been 
sold ill t h e  United States under simi lar red and blne 
labels without protest, o bjection, or action of any sort 
b y  the comp lainant or its predecessor in  interest; and 
Judge Shi pman, before whom the case was tried in the 
Circuit Court, decided i n  June last that the defendant 
was entit led to use the word" H unyadi ."  but enjoined 
t he use of the red and blue labels (88 Fed. 61). 

Both parties appealed from this decision, and the 
Court of Appeals now holds that the exclusive ri ght to 
use the red and blue labels, as well as to the name 
" H unyadi," had been abandoned and lost by the com­
plainant in this  cou ntry. 

'l'he opinion was w ritten by Judge Lacombe, who, 
after reviewing the facts, says: 

" In view of these facts, of the continued and in­
creasing appropriation by competitors of his label and 
of his trade name as a general designation, can a com­
plainant who has for nine years done n othing to ward 
maintaining or even asserti n g  his original rights now 
be h eard to suppress t h e  competition which his supine­
ness has allowed, and, indeed, invited and encouraged, 
to gro w up ? We think not. The case at bar seems to 
be one of those exceptional ones referred to in Menen­
dez vs. Holt (128 U. S. 514), w h ere delay or acquiescence 
has been continued so long, and under such circum­
stances, as  to defeat the right  of possession. " 

• •• •  
REPAIRING THE LIGHTNING ROD OF ST. PETER'S 

AT ROME. 

It may not be generally known that the basi l ica of 
St. Peters, at Rome. has a l ightning rod. Some t w o  
years ago, when repairs were in progress o n  t h e  great 
ball of the c u pola, the director of t he Leonine O bserva­
tory made use of the scaffold which had been erected 
to m easure the point  of the l ightning rod. He saw 
that the metal lic cable was not con tinuous and it was 
Dot connected with all the metallic parts of the build-

J titutifit �tutritau. 
ing: consequently it was worse than useless. He then 
gave orders to have the point of the rod changed for 
a multiple formed like a flame. He found that the rod 
ended in a hole filled with tallow and grease. This 
made the rod positi vely dan gerous. He.therefore reset 
the end of the rod and replaced the tallo w by graph ­
ite,  w h ich is a good conductor of electricity. A special 
scaffold was erected on the dome, and the lightnin g  rod 
was made con tiuuous. 

EDIBLE WEEDS. 

A collection of weed� that would be classed as pests 
and agricult ural n u isances in this country would be 
considered by many of the people of Europe as excel­
lent" greens " and salad plants. Down on the mea­
dows thrive vegetable growths that would prove of 
dietary v alue to us, if we b ut knew of their virtues ; 
u p  in the woodlands or on the hillside, other so-called 
weeds spread in such amazing rapidity that the farmer 
stands agh ast at the bare idea of exterminatin g  them, 
although i n  truth the wild gro wths are really vege­
tables of considerable val ue to man and beast ; and 
even in our backyards, city gardens, lawns, and parks, 
thrive innumerable l ittle plants which contain food 
ingredients of no m ean order. 'N e are said to b e  a 
nation of bilious people because we ignore these 
" greens " and medicinal plants which nature has so 
lavishly spread about. Our stock animals show a bet­
ter appreciation of their value b y  eating the leaves 
and roots of these vegetables,  and thereby renewing 
their muscular vigor and vital ity each spri ng. 

Edible weeds is an appropriate term for these ne­
glected greens, for nine out of every ten would call 
them weeds, and not think of classifyiug them as 
garden vegetables. Gradually people are beginning 
to adopt some of these edible weeds, and they now 
form a part of our dietary system. Thus the dande­
lion has gained considerable favor as a spring green, 
and tons of it are annually gathered and used. B u t  
we are sti l l  behind t h e  Europeans in  respect t o  the 
consumption of the dandelion. The market gardeners 
around Pal'is cultivate the dandelion on a large scale, 
and sell it for good prices in the market. The winter 
cress is another wild vegetable growth that has been 
accepted as a food product by the people of the Middle 
States. As a salad and pot herb it is quite highly 
valued in Washington and Baltimore. 

But the list of popular green herbs of the field is 
quickly exhausted. W ild ch icory, or succory, is  con ­
sidered a weed of disagreeable habits from the Atlantic 
to the Pacific, and it i s  only h ere and there that its 
leaves are utilized. In E u rope it is  raised in the 
gardens, and its leaves are even blanched the same as 
celery. It is a hardy, perennial plant t hat spreads 
rapidly, and if  allowed to grow out of its proper place, 
it may prove troublesome in both pastu res and lawns. 

C harlock is another edi ble weed that grows in nearly 
every part of this country, and is looked upon as a 
n ui sance by many farmers. In the wheat-districts of 
the North west it is particu larly considered a pest. In 
the Eastern States ch arlock is often called the " wild 
mustard , "  and it is closely allied in appearance 
and b otanically to the black mustard. In Nort hern 
Europe charlock is used extensively as a pot herb, and 
it yields medicinal properties that are of the utmost 
i m portance in the  summer. Farmers should eat the 
leaves of charlock, and it would soon be kept down 
in its present untrammeled gro wth. Yellow rocket is 
a fine edible weed that only needs to be eaten to be 
appreciated. At present i t  is barely recognized by 
anybody except farmers, w h o  kill it as a weed. 

There are 'several varieties of the dock that are 
edible. Th e broad ·leaf and the curl-leaf in particular 
should be eaten. Both of these are used as pot herbs 
in Europe. There is every reason t o  suppose that the 
Am erican Indians used the dock as food, and also 
many other wild vegetables that we condemn to-day 
as useless weeds. Dock roots had a place in every 
kitchen herb garden of our early New E n gland settlers, 
and every spring they were boiled up and taken as 
spring medicine as religiously as their prayers were 
said. There were no apothecarie's shops at every street 
corner then to run to for m edicine, and each house­
holder raised her o wn medicinal herbs. The result 
was that more edible weeds were then eaten as greens 
and as medicine than in these latter days. The leaves 
of the dock make good pot herbs, and should be eaten 
in regions where other greens fail to grow. Thus in 
the arid regions of Arizona, New Mexico, and Texas 
dock grows where all succulent green things fail .  

A common edible weed in this country, which is  
cultivated in  Europe, but entirely neglected here, is  
lambs-quarters, pigweed, or goose-foot, as it is variously 
called in different localitilils. 'When it once gets estab­
lished on a place this green grows and spreads rapidly, 
and for that reason it has been counted a n uisance. 
Originally this weed was introd uced in this coun try 
from Europe as a valuable food for pigs, but in late 
years it has been considered a pest, and its extermina­
tion is prayed for. Nevertheless, the pigweed is  a fine 
summer green and pot herb. When properly boiled, 
it is  tender and succulent. In Cal i fornia the Chinese 
have taken to cultivating the weed, and they thrive 
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upon it and express great appreciation of its taste. 
T he people of  Mexico and the Indians of our South­
west also eat t he pigweed in considerable quantities. 

Our common pokeweed has been taken to France, 
and the gardeners have cultivated it as a pot herb,  
and it  is looked upon favorably as an excellent green. 
But in this country it  would be pretty h ard work to 
induce any one to eat it. Yet i t  possesses all of the 
essential qualities necessary to make it  a good green . 
Economic botanists claim that it should be more gen ­
erally eaten for the sake of the m edicinal qualities that 
reside in the leaves. 

E ven our comlllon nettle, milk-weed, and round­
leaf mallow are good food plants. They are edible 
weeds that thrive in abundance in all parts of the 
country, and often in pl aces where fe w other plants 
will l ive. In Scotlan d, Poland, and Germany the ten­
der leaves of the com lllon nettle are gathered as a pot 
h erb for soups or for dishes like spinach. The peculiar 
flavor of the weed is h i ghly esteemed by the Germans, 
and it  is m ixed with cabbage, spinach, and si lll i lar 
greens to give piquant taste. The curled-leaved m al­
low is an annual plant 'Original ly brought to this cou n­
try from E urope. w here it is raised more for garnish­
ing dishes than for eating. 

Purslain is another edible weed that is abundant 
in nearly every old garden or neglected field. In 
E u rope there are several cultivated kinds of pUl'slain,  
but they all original ly came from the comlllon purs­
lain of the fields. 'V hen mixed in salads, eaten bo i led 
as spin ach,  or pickled, the plants make excel lent SUlll­
Iller diet. If the p lants were regarded as edible weeds 
and not as useless, troublesome growths. t he purslain 
would soon be kept from spreadin g. Rocket is a wild 
plant introdu ced frOIll Europe, that one finds growing 
on the hill-side and even in the sandy spots i n  the 
u pland woods. Its pale c itron-yellow flower, marked 
with dark purplish veins, and w ith the fragrance of 
the orange b lossom, is more commonly gathered than 
the plants. The flowers are considered very delicate 
and valuable prizes ; but those accustomed to pluck­
ing the flowers should gather the young, tender leaves 
of the plant, and try them as a salad. A new appre­
ciation of this plant w i l l  then be created. 

Sweet cicely, or sweet-scented cherviL is sometimes 
cultivated for aromatic purposes, but as a seasoner for 
soups it ans wers a higher p urpose. I<'ormerly in Eng· 
land sweet cicely was put into salads, b u t  its strong 
odor of aniseseed renders the salads disagreeabl e  to 
many people. In soups, however, it is excellent, and 
the Fren eh invariably flavor most of their soup COil 
coctions with it. 'Vood-sorrel is a cOlIlmon green that 
is being introduced gradually into our American cook­
ery. Like dandelion it has become popular among 
some people. The pleasant acid taste of the leaves 
when mixed with salads i mparts an agreeable. refresh ­
i n g  flavor that is greatly liked by epicures. In short, 
it is considered by culinary experts to be one of the 
best weeds that can be cultivated for their acid pro­
perties. 

Shepherd's purse, found so abundantly in old gar­
dens, and along the roadsides and waste places, is an 
edi ble weed that makes a fair s u b stitute for spi n ach. 
It improves greatly upon cultivation , and i n  Europe 
some fine specimens are made to attain a diameter of 
nearly t wenty inches. It  has a mild and pleasant 
flavor. Besides being boiled as a pot herb it is deli ci­
ous when blanched and served as a salad. Brook-lime, 
native to this country, is a salad plant equal to the 
water-cress. It is delightful i n  flavor, and healthful .  
being considered an excellent anti-scorbutic. Corn 
salad or fetticus is another wild salad plant that is 
found often in our wheat fields, but rarely cultivated 
in this country. The leaves of the plant when young 
are very tender, and they make excellent salads and 
pot herbs. Corn salad is  a remarkably hard y  plant, 
and it prod u ces an abundant crop of good salad leaves. 
When ful l  grown it  is twelve to fifteen inches high. 

The common cress, or peppergrass, is used by a few 
to flavor salads; but too many wai t until the plant is 
too old to get the best res ults from it. The leaves 
should be cut long before the plant begins to 
flower, and then mixed with lettuce or other salad 
plants it adds a warm, pungent taste that is considered 
very tempting. It is also used for flavorin g  soups. 
T he common sweet marjoram is a perennial edible 
weed that is highly esteemed in Europe for seasonin g 
soups and meats. In this country where it grows wild 
it is almost entirely neglected. The whole plant is 
highly aromatic,  and a l ittle of it cooked in stews and 
meats i mparts a delightful taste and odor. Moreover, 
it can be dried, and used in this way j ust as well as 
when green. Dried sweet marjoram in winter is excel­
lent for flavoring meat stuffings, broths and soups. 

T he list of edible weeds might be extended further. 
but these include most of the cornlllon kinds, which 
nearly every one is  familiar with.  They are,  with but 
few exceptions, looked upon as worth less weeds, but 
in reality they are edible plants of considerab le value. 
In Europe nearly all  of t hem are carefu lly harvested 
in the woods and fields or cultivated in gardens. In 
this country they are allowed to run wild, and few 
realize their value. G. E. W. 

© 1899 SCIENTIFIC AMERICAN, INC.



THE BEET SUGAR INDUSTRY IN NEW YORK STATE. ! entii'ely a waste product. It is relished by stock, and 
BY s. L. SHELDON. I no dou bt wi l l  soon be prized as Rtock food. The juice 

At Binghamton, Broome County, N.  Y . ,  is  located a is drawn from the battery and a measured quantity is 
factclI"y which man u factures each day during the work- passed on to the lime tanks. Here it comes i n  con tact 
ing season from twelve to sixteen tons of pure granu- with t h e  mi l k  of l ime, which removes certain imp uri­
lated sugar. The popular n otion usually associates ties. Carbon dioxide, which has been stored from the 
sugar with sugar cane and with tropical climates. burning limestone, is forced into t he mi xture of mi lk  
But  this popular notion must chan ge, for  the sugar I of lime and the j uices from the diffusion battery, and 
s u pply of the world will  soon be manufactured from. the lime is precipitated with the impurities which it  
the beet. Two factories are now 
in  operation in Ne w York State, 
one at Binghamton and one at 
ROlll e. A large sugar factory is 
also located at Bay City, Mich.  
Other factories are bein g planned 
in New York and Michigan, and 
it will be but a short time before 
this i n dustry of the manufactu re 
of sugar from beets will  cOllie 
into wide promi nence. So i m­
portant is the ind ustry likely to 
become that a description of the 
Bin ghamton f a  c t o r  y and the 
methods of extractin g the sugar 
from the beets will prove of in­
terest. 

lJ ANUARY 21, 1899 

su gar is slowly moved alo n g, passi n g  over heat ed steam 
pipes until finally it comes out of the other end of the 
cylinder as crystallized sugal·. 

The most troubiesollle product t.o handle is the mo­
lasses, which is separated frolll the sugar by the centri­
fugals. It is stored ill large tanks in a room heated to 
a temperature of about .1 150 F. After remaining there 
for t llJ"ee weeks, it becomes partial ly  crystallized and is 
then taken out and run through the mill again,  and a 

portion of the sugar is extracted. 
It is believed that American in­
ventive genius will devise Illa­
chinery by which this molasses 
can al l be treated at once with­
out the necessity of storing, and 
the sugar all  removed. Indeed, 
it  is said that the factory at Bay 
City, Mich. , is so equipped that 
all the sugar is extracted within 
twenty-four hours. 

The factory is located some 
three miles from the city of B i n g­
hamton on the Delaware, Lacka­
wanna & Western Rai l road. The 
mai n  building is a substantial 
urick structure, and the storage 
.oom for the b eets is partially 
provided for by fou r  malllmoth 
sheds, eaeh 460 feet long, 16 feet 
wide, and 12 feet high. It  was 
t hought that these sheds would 
furnish sufficient storage room 
for the beets, b ut, from the pho· 
tograph, it will be seen that man y  
carloads have been d u mped upon 
the ground; indeed, there are ap­

SHEDS FOR STORING BEETS, AND METHOD OF HANDLING. 

Not all the sugar con tained in 
the beets can be extracted. From 
a ton of beets analyzing 15  per 
cent sugar, about 250 pounds of 
sugar can be secured. The i m­
portance of high grade beets is  
very great, and the difference 
between beets contain ing 12 per 
cent sugar and beets containing 
15 per cent sugar Illay mean the 
difference between profit and 
loss. To illustrate this poin t, the 
Binghamton factory has a ca­
pacity of 300 tons of beets per 
day, and the working season 
consists of about 100 d ays. If 
the 30:000 tons of beets used con­
tain 15 per cent sugar, the out­
p ut will  be a b o  u t 7,500,000 
pounds of sugar. If the beets 
contain only 12 per cent sugar. 
the product will be only sOllle 

paren tly more upon the gro u nd than in the sheds, and 
they are being received frolll the farmers at t he rate of 
100 carloads each day. In the spring of 1898 so me 2,000 
acres of beets were contracted for ; the farmers agreeing 
to raise the beets and the company agreeing to pay $5 
per ton for the  sa llle. 

Upon arrival at the  faetory the beets are u n loaded 
from the C'ars into the sheds 01' upon the ground in the 
yard. Underneath each shed, and running its entire 
len gth, i s  a s lu ice way th rough w h ich runs  water wh ich 
has been heated to the boiling poi nt in the factory. 
The beets are rol led into thb sluiceway and the cur­
rent  is sufficient to carry them to the factory. The 
warm water so soaks and loosens the dirt that it  is 
easily  removed when the beets get to the washing 
machine. When the heets are u nloaded into the sheds 
the hand 1V0rk upon them is completed, and from that 
t ime they are carried forward by water or by ma­
chi nery. As t hey near the end of the sluiceway they 
are seized by a scre w ele-

has absorbed. After pass i n g  through various m i xing 
tank5, the j u ice passes to the filter presses. Here the  
j u ice i s  fo rced throu gh cloth and comes out  almost as  
clear as water. After passin g through two sets of these 
filter preRses, the j uice goes to the bleaching process. 
This is  done by means of fu mes of sulphur. The j uice 
is made to drip slowly over a board tilled with holes, 
and the sulphu r  dioxide is bro ught into intimate con 
tact w i th e very drop. All of these processes are p re­
liminary to the " boiling down ." After bleachi n g, the 
juice goes to what is called the . •  triple effect vacuum 
pans." These pans are si lll ply large upri ght boi lel's 
which have h ad the air partial l y  exh austed by lueans 
of pumps. The liquid boi l s  violently i n  them at a tem ­
perature of 70° F. , and the" boiling down" is greatly 
hasten ed. From the first boilin g the juice goes to the 
sulphuration tanks, where it is again bleached. After 
passing again through the filter presses, all traces of 
sulphur and other impurities are removed. The " boil-

5,400,000 pounds.  This  d ifference of 2, 100, 000 pou n d s  
o f  sugar i s  an i m portant considerat.ion and accounts 
for t h e  desire of factories to �ecure h i gh grade beets. 

Th e new i n d ustry prowises Illuch for those States 

w hich are favored with proper cli lll atic conditions. It 

makes ane w cash crop for the farmers, who are able to 

net from $25 to $50 per acre. It  opens a new channel 

for capital  and the i l l  vestment u n der pl"Oper manage­

ment is a safe on e. 'The i mportant problel1l now is to 

secure lIlen trai lle(l in the business w ho are capable of 

managing Alllerican l abor. It is  fou lld that foreigners, 

w h i le they llIay h ave been s ucceBsful ill their hOllle 

country, are not entirely adapted to the conditions 

which pl'evai l here. 
To American youths who wi l l  prepare themselves 

for the work of managers of factories there is promise 
of lucrati ve elllpioyment. Several of our l arge uni­
versities are considerin g the organization of . .  sugar" 
courses. Cornell Uni versity will, no doubt, have such 

a course in operation in  
the n e a r  f u  t u r eo 'I '  he 
chemical work at a sugar 
factory also requ i res ex­
pert m anagement, and th e 
success of the factory de·  
pends to a large degl'ee 
upon the fidelity of the 
chemist in charge of what 
is called t h e  •• control" 
work. T h e  limeston e  i s  
analyzed f·o I' impurities 
which would possibly be 
injurious to the crystalliza­
tion of the sugar ; the fuel 
is analyzed to determine 
the per  cent of carbon; 
the juices are analyzed and 
tested at various stages to 
ascertain if the proper de­
gree of acid ity or alkal i n ity 
i s  present, for the slightest 
deviation means l o s  s of 
sugar. The waste pulp i s  
analyzed, and,  indeed, the 
watchful eye of the chem ­
ist must be upon every 
operation. 

There has been no i n -

vator amI raised t o  t h e  fac­
tOI'Y, where the first opera­
ti on is  the washi n g. They 
are d umped into I a l' g e 
tan ks w h e r e revol ving 
arms attached to  a hori­
zontal a x i s thorou ghly 
churn them around and 
constantly work them for' 
ward t o w  a I'd the clean 
water. '!'hey pass from the 
fi rst washing tank into a 
second one, and here the 
process is repeated and the 
beets are t h o  r au g h I Y 
cleaned. From the wash­
ing tanks they go to the 
bucket elevators and are 
carried to the top of the 
b u i l ding. '!'he n ext opera­
tion (pulping the beets) i s  
done by a system o f  k n h'es 
or scoops fastened to a 
h oriz o n t a l  wheel. The 
knives have s c a l l o p ed 
edges and are situated at 
the bottom of a large hop­
per. As the :beets c o m  e 
down upon these rapidly  
revolving knives they are 
literally cut into shreds or 
pulp .  This p u i P is  put 

CHEMICAL LABORATORY FOR TESTING THE BEETS, ETC. 

d u stry introduced in re­
cellt years which has of­
fered greater inducements 
for young men, or for the 

into what is  called the " d i ffusion battery." This bat­
tery is rea l l y  a system of great tanks so connected that 
the water can pass from one to the other. The w ater 
i s  put ill  upon the beet pulp and the sugar is soaked 
out" the water being passed from one tank to another 
until  it h as become saturated, when it is drawn off. 
The fresh water is always p u t  in upon the p ulp, which 
is most nea rly exh austed of its sugar content. The 
waste pulp is carted out of the building and is almost 

ing down" is then completed in vacuum pans. The American farmer, or for the i nvestment of capital, 
next operation is performed by the centrifugals. In than the beet sugar industry. 
these rapidly revolving cylinders the molasses is thrown ••••• 
off from the particles of sugar. The principle is the T HE expedition which was sent out by the Swedish 
same as in the common milk separator, where the govern ment in seareh of Audree, the Arctic explorer 
cream is thrown out from the milk. The sugar is very who attempted to reaeh the North Pole in  a bal lool l ,  
damp after being separated from t h e  molasses, and is  

I
' h a s  returned from Northern Siberia, w here months 

dried by being passed through a long, slowly revolving were spen t in fruitless efforts to learn the fate of 
cylinder. This cylinder is raised at one end and the Andree and his two fel low voyagers. 
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J ANUARY 2 1 ,  1 899.J 
SIEGE GUNS AT THE WASHINGTON ARSENAL. 

The acco mpanying i l lustration shows two types of 
s iege guns. several of which were shipped for use in 
a rmy operations at Santiago, but. like much other of 
the war m aterial, failed to be brou ght i n to a ctive ser­
vice. T he plan of operations contemplated bringing 
up these powerful guns to the heights surrounding 
San t i ago and subjecti ng the city to bombardment be­
fore the final assault  was made. The coll apse of the 
transport arrangelllents, as the re�ult of poor roads 
aud not a little confusi on in the varions departments, 
deprived our army of the 
i ndispensable assistance of 
its artil lery, not mere ly i n  
t h e  final operations again�t 
the city i tself, but in the 
desperate fighting agai nst  
its  outer defenses at San 
Juan and E l  Caney. Had 
it not been for the oppor­
tune iact that Admi ral  
Sampson, by careening his  
ships and gi ving his guns 
their maximum elevation, 
was able to throw shells 
over the h i lls into the city, 
Sant iago would have had 
to be carried by assault, 
with a frigh tful loss upon 
both sides. 

The two guns in the 
foregl'Ound of the picture 
are known as 7-inch siege­
howitzers, the others are 
5 - inch siege guns. Both of 
these weapons, together 
with the 7-inch mortar, 
are designed for the attack 
and defense of i n land forti-
fications and the inshore 
front of coast fortifications. It will be noticed that 
the 5-inch gun is a m uch longer w eapon than the 
other. The greater length is used to give a higher ve­
locity and flatter trajectory to the shel l, as this gun is 
used for " direct " fire, as distinguished from t he ., high 
angle " fire for which the shorter 7-inch howitzer is de­
signed. The 5-inch gun would be used when it was 
desired to breach the walls- of buildings, destroy the 
fronts of earth works, or burst shrapnel above and in 
front of bodies of troops. For the first kind of attack 
the 5-inch shells would be fi tted with percussion fuses 
alJ(i the shrapnel would carry time fuses. 

The particulars of these two weapons are as follows : 

5-inch gun . . . . . . . . .  
7-inch howitzer . .  , 

� � " l '" 0 .... � 0 :::l .ci :d :d .� t;, .i'!' 01. ';  

� " " '03 :':= " � � -..:l -- -- -- -_. 

lb. ft. lb. lb. 
. .  . .  3.6!lO 12 ' 2  12-.'; 45 

. .  - 3,710 8 5 10 ' 0  l{).5 

Ql 
b � 

� rn 
'5 � 0 " ,;  � " " ��  � 
� � ,, "  !:l ::;!  .. .. � �  " " ::;: ::;: Po< -- -- --

f. s. f. t. in. 
!,ROO 1 ,045 6 ' 2  
1,085 857 3' 8 

Although the penetration of the 5 inch gun at the 
muzzle is about 
double that of 
the 7-inch how­
i tzer, the ve­
loci ty of t h e  
l ighter projec­
t i le  falls off so 
rapidly that at 
3. 500 yards the 
penetration of 
the two projec­
tiles is about 
the same, be­
ing 2'5 inches 
of steel for the 
5-inch and 2 '4 
i n ches for the 
7- inch weapon. 

In the i llus­
tration t h e  

J C itu tific �tutricau. 
pieces and the gun i s  returned t o  the firing position by 
strong coiled springs behind the trunnion-pieces. Be­
low the carriage is a hydraulic buffer, one end of which 
is fastened to the timber gun platform and the other 
to the gun carriage. When the piece i s  fired, the first 
shock of recoil is taken up by the upper buffers and 
through them is t ransmitted to the buffers below the 
carriage. The latter can be plainly seen in the second 
of the 7-inch guns in our i l lustration. 

To the rear of the recoi l springs will he noticed a 
second pai r of trunnion beds. '.rhese are used when 

SYMMINGTON'S STEAMBOAT, IS03. 

37 
ROBERT FULTON AND THE STEAMBOAT. 
BY PROF. ROBERT H. THUR8TON� OF CORNELL UNIVERSITY. 

In an early volullle (1833) of The Journal of the 
Frank lin Institute, our oldest technical periodical, is 
published a letter from Mr. W. Symmington, referring 
to a steamboat built by his father in 1803, and assert­
ing that Robert Fulton, ., the American engineer, was 
on board the ' Charlotte Dundas, ' took sketches of her 
machinery, and received ready answers to the ques­
tions he thought prope r to put. Several years after 
his first vessel appeared in America." It is stated that 

the boat, of which a pic­
ture is given. was success­
fully used in towing, and 
took t wo ships at one time 
a g a i n s  t a strong head 
wind. In view of these 
claims for the foreign in­
ventor, I have been often 
asked where lie Fulton's 
claims, and to what degree 
is he to be credited with 
the origination of this 
modern system of transpor­
tation. 

In a word, it  may be said 
that Fulton is entitled to 
quite as much honor for 
ori gin ality in the invention 
of this system as any one 
of the many men working 
at the problem in his time 
-a problem as old as the 
steam engine, or old ell.­
and attempted by m any 
men before either Fulton, 
Symmington, or Bell, the 
Scotch engineer, who is 
also often upheld as " the " 
inventor of the steamboat. 

the gun is " limbered up" for transport, the gun being As regard s F u lton, and probably, in their vari '  -us ways, 

placed in them for that purpose. T he object of thus many other men as we : l, as the writer has elsewhere 

shifting the gun is to divide its weight more evenly be- remarked, " He was a n  inventor, and a great one ; 

tween the gun carriage wheels and the wheels of the but he did not invent the steamboat, or, so far as is 

limber. The gun is elevated by Illeans of the hand- known, any part of it. H was a talented artist, but 

c ran k,  seen at the rear of the carriage, which acts his renown does not in the least rest u p on his fame on 

through a shaft and worm on an elevating arc at- that score. H e  was a civil engineer and accomplished 

tached to the howitzer at the trunnions. To allow for in that branch of the constructive professio " s ;  but the 
recoil, the worm is  left free to travel alon g the shaft. fact is, to-day, almost unknown, even to members of 

The 5-inch gun-carriage is similar to that of the his  craft .  He was an emin ent mechanic ; but the 
howitzer, except that there is no sliding' trunnion-piece, ' Clermont, ' his first stealll boat in  America, did not 
the gun resting di rectly on the cheeks of the carriage. i l lustrate his genius in that direction."* 
The recoil is checked by a hydraulic b uffer below the The statement of SYIll mington may be,  very prob­
carriage, the cylinder of which is fixed to the plat· ably. found positively an d precisely correct ; but it de­
form and the piston-rod to the carriage. tracts not an iota from the merit or fame of Fulton. 

The gun is elevated by means of the double serew He had then long been engaged in the prosecution of 

which can be seen in the i llustration, reaching from the task which, ultimately. made him famous by its 

the carriage to the breech of the gun. Like that of successfu l  completion. Steamboats had been ex peri­

t he howitzer, the carriage is provided with traveling l lJ entally bui lt, in 1707, by Papin on the Fulda, in 1736 

trunnions into which the gun is shifted when limber- or earlier by Jonathan Hulls in E ngland, in 1763 by 

ing up. William Henry in the United States, in 1774 by James 
· . .  - · I Rumsey on the Potomac, and later tried in the pres-

A CURIOUS land subsidence took place at Northwich, ence of Washington and other notables. In 1786 Joh n 
England, November 15, 1898. T he inhabitants were Fitch built his first steamboat, and, for several year�, 

he was expeJ' i ­
m e n  t ing, often 
with consider­
a b I e success, 
on the Dela­
w a r e .  H i s  
boats ran thou­
sands of miles, 
and c a  I' r i  e d 

g u n s  a r e  
show n  i n  bat­
tery, or in the 
position t h e  y 
would assume 
w hen engaged 
in active firing. 
'.r he ca rriage of 

7-INCH SIEGE HOWITZERS AND 5-INCH SIEGE GUNS AT THE WASHINGTON ARSENAL. 

m a n y  pa- sen­
gers and much 
f r e i  g h t be­
t w e e n  Pt ila­
d e l p h i a  and 
t h e  t o w n s  
a long the Dela­
ware. He built 
a. screw propel­
ler in 1796 ; but 
the idea of a 
screw was ol d­
er than James 
Watt, and, cer­
tain ly, as old 
as Bernouilli .  
Patrick Miller, 
in G eat E l i -

t h e  howitzer is  Ill ad e o f  two " cheeks " of �-inch s [eel 
plate, which are tied togeth er and stiffened by transverse 
plates, as shown in the en gravin g. The forward end 
of the ca rriage i R  secll rel y fa8tel led to a solid axle, and 
the cheeks are drawn toget her toward the rear to form 
the " tail ,"  which rests u pon the ground and forms with 
the w h eels one of the three points of support. The gun 
rests by i ts trunnions in slid ing t l'l1 n n ion -pieces, which 
during recoil travel upon planed su rfaces upon the top 
edges of the cheeks. The recoil is governed by two 
hydraulic cylinders in front of the sliding trunnion-

a larmed by the sudden subsidence of a portion of the 
London main road. The road was built on t imber, and 
when the subsidence began it shortly-within an hour, 
in fact-became i mpassable. Buildings were tlll'own 
nearly four feet off the perpend icu lar, and the supply 
of water, gas, and electricity was interrupted. The 
area of the depression extended to about 440 yards and 
was 9 feet deep i ll the center. Thf' cavity thus formed 
was filled with water. Great fissures '1ppeared in two 
buildings, which had to be steadied with bolts and 
timber. 

tai n, b u i I t II  
steamboat in 1786 or 1787, and Symmington was one of 
his  partners in  1788. In France, the Count d'Auxiron, 
as early as 1770, pl'Oposed to bui ld  a steamboat planned 
by the Marquis de Jouffroy, and one was constructed 
on the Seine in 1772 ; but it was unsuccessfu l ,  and 
renewed attempts were made, some with fai r  success, 
for severa l  years. 

In 1776 the same p lan was constructed by the invent­
or, Jou ffroy, as was later adopted by Fitch , a boat pro-

* Life of Robert Fulton ; " Makers of America Series, " 1891. 
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pelled by d uckfeet paddles. In 1783 the public trial 
of one of his boats attracted much attention. 

John Stevens built h is first scre w b oat in  1804, his 
twin screws in  1805, and his fi rst paddle steamer in 1807, 
almost simultaneously with Fulton's construction of 
the " Clermont. " But Fulton had been at work a long 
time then. 

Fulton was born i n  Little Britain , Pa. , in  1765. He 
was an inventor and mechanic by nature, an d as a boy 
did many remarkable things ; inventing the lead pen­
cil, a rocket, an d an air gun and designing guns and 
gun stocks fo r the gun makers of  his town. He in­
vented a paddle boat in  1779, and finally went to Eng­
land and to France to introduce his inventions in the 
improvement of canals, and for other purposes, and to 
see k fame as a portrait painter, in which art he was 
eKtraordinarily p roficient. William Henry ,  Benjamin 
West, the American minister to France, Mr. Barlow, 
and other distinguished people were already on the 
list of his friends. While in France, in 1797, he proposed 
the construction of a steamboat ; but it was not until 
1802 th at h» was ready with his plans. In 1803 his boat 
was completed and a trial trip was made on the Seine. 
It IlIade about 4Yz m iles an hour. One of its special 
fpatures was a water tube " safety " boile r, invented 
by Barlow, and patented by him in  France as early as 
1793. This boiler may still be seen in the Conservatoire 
des Arts et Sciences in  Paris. * 

Meantime, Fulton was inventing forms of submarine 
boats and of torpedoes, and endpavori n g  to secure their 
adoption by all nations,  with the hope, as h e  declar s ,  
that their use would ultimately compel all countries to 
forego naval wars,  and even , p robably, to guarantee 
" the freedom of the seas "-an outcome fo r which he 
devoutly prayed and industriously worked. Fulton,  
failing to secure the recognition which he thus sought, 
fin ally retu rned to the United States in 1807. 

W h i le p reparing for his retu rn, he had ordered of 
Messrs. Boulton and Watt a steam engine of a specia 1 
design, thought by him to be best suited to his p u r­
poses, and had contracted with a New York shipbuild­
er, Charles Brown, fo r a hull in which to establish his 
engine anel boiler. O n  his arrival , he forwarded t he 
work as rapid ly as possib le ,  the machinery having ar­
rived and the boat being well in hand. The work was 
begun in t h e  wi nter of 1806-7, and the boat started on 
her trial trip to Albany in A u gust, 1807. The success 
of that experiment proved the foundation of our pres­
ent system of steamboat transportation. 

While I!'ulton was  thus supplementin g, with success , 
the work of earlier pngineers and mechanics in the U nit­
eel States , and was inaugurating success fully the era of 
stpam navigation , work was progressing in Great Bri­
tain. ]\filler, Taylor, and Symmington, building the 
. ,  Charlotte Dundas" and other successful boats, led 
the way, and Henry Bel l ,  bui lding the " Cornet )) in 
1812, fi nally took the p lace, in that country, that 
Fulton had conquered on this side the Atlantic. 

It would be folly to attempt to discriminate accu­
rately among the many zealous, ingenious, and perse­
vering workers at this then familiar problem with a 
view to assigning to each his exact proportion of merit 
and of the awards of fame. Like the problem, to-day 
famil iar to every engineer and mechanic, of perfecting 
t he gas engine, or  like the hardly less familiar p rob­
lem, with men of science, of obtaining l ight or heat or 
electric energy, each distinct and unmi xed, from fuel 
oxidation, the problem of steam navigation was i n  the 
minds of many men. As the famous civil enginepr, Mr. 
Benjamin H.  Latrobe, of Philadelphia, wrote at the 
time, " a  sort of mania )) prevailed for discovering a way 
to p ropel boats by means of steam engines. Fulton 
was one of these thus afflicted, and he p roved success ­
ful commercially. Other quite as talented i nventors, 
and q uite as successful,  so far as constr uction and in­
vention went,  were not able to attain

' 
a commercial 

success, and Fulton , as the fi ttest to survive, in a busi­
ness sense, became immortal ; though not an in ventor 
like' Watt, or like Fitch or  Stevens. 

John Stevens, and his talented nephew, Robert L. 
Stevens, were better designers and greater inventors 
than Fulton ; but they were dis:anced in the race for 
fame and fortune, at the t ime, by Fulton. H is man t l e  
fell upon them after h i s  death , a n d  when t h e  mouopoly, 
illegally conferred upon Fulton and his backers, of the 
navigation of the Hudson River by steam, was destroy­
ed by the courts, it was then to the Messrs. Stevens, 
not to Fulton,  that the nation became indebted for the 
organization of steam navigation on the waters of our 
Atlantic coast, on an extensive scale and permanently. 

As the writer has written in concludin g  the biography 
of this great mechanic, engineer, statesman, and pro­
phet, for he was a ll these : . ,  Steam navigation with­
out Fulton would nndoubtedly have become an estab­
lished fact ; but no one can say how long the world, 
without that great engineer and statesman, would havp 
been compelled to wait, or how much the p rogress of 
the worl d  might have been retarded by his failure, had 
it  occurred. The name of Fulton well deserves to be 
coupled with those of Newcomen and Watt, the in­
ventors of the steam engine, with those of George and 

• Ibldem, p. llS. Vide Thurston's History of the Steam Engine ; p. 255. 

J t itutifit !mttitau. 
Robert Stephenson, the builders o f  the locomotive, and 
with those of Morse and of Bell, who have given ns the 
tele;! raph and the telephone." 

" We use nor Helm nor Helms-man. Our tall ships 
Have Souls, and plow with Reason up the deeps ; 
All cities. Countries know. and where they list, 
Through billows glide, veiled in obscuring Mist ; 
Nor fear they Rocks, nor Dangers on the way." 

-" Odyssey," Book VIII. 

An I ndian Hospital for A nimals. 

Orientals are proverbially  obstinate, and it takes a 
long t ime anel much patience to make them believe in 
ideas which emanate from the West.- For example, 
horses are rarely  seen runnin g loose i n  a field in  India, 
.. because horses )) says a nati ve, .. always have been 
tied up and they must al ways be tied up." This ob­
stinate clinging to tradition is  the cause of much of 
the Oriental indifference to suffering. The Bai Sakar­
bai Dinshaw Petit Hos pital for Animals SeellJS one of 
the most remarkahle e xamples of the manner in which, 
by slow degrees, western civilization has influenced the 
Orient. The hospital is situated near the government 
house at Parel,  Bombay. It was founded in 1883 by 
Sir Dinshaw M. Petit, Bart. , a Parsee mill  owner, and 
was formally opened in 1884 by Lord Dufferin. T h e  
hospital occupies a n  area of 40, 000 square yards o f  
ground, a n d  there are about forty buildings, large and 
small , on tlie premises. The entrance gateway and 
the large fountain in  the center are excel lent examples 
of Indian architecture. '1'he native cotton and grain 
merchants and mil l  owners of Bombay have organized 
a system of voluntary taxation upon the import and 
export of grain and seeds, and on the sale of cotton to 
the local spinning and weaving mills ,  by wh ich the 
sum of 40, 000 rupees a year is col lected for the mainten­
ance of the institution. T here is also a large endow­
ment, the interest of which is devoted to the cu rrent 
expenses of the hospital. 

There are five cattle wards, two horse wards, one 
dog ward ,  a consultation ward , a forge shop, a dis­
pensary, post-mortem and dissecting room, a chemical 
laboratory, a pathobacterio logical laboratory, and a 
veterinary college is connected with the hospital. The 
college is maintained at the e xpense of the go vernment. 
At the hospital there is accom modation for 200 head of 
cattle, 60 horses and 20 dogs. 

The hospital is unique of its kin d  in the world, and 
animals belonging to poor owners of the public carts 
and conveyancps plying fOI' hire are treated free of 
charge. A nominal fee is levied for feeding the in­
patients. The splendid manner in which the whole 
hospital is arranged and run is an object lesson to the 
countries of the West. The Graphic recently had in­
teresting pictures of this hospital. 

... � . . . 
A nother Gutenberg Bible Sold. 

Recently at the Rev. William Makellar book sale in 
London a copy of the Guten berg Bible on paper, with 
a number of margins mended and several slight  de­
fects remedied, was sold for £2,590. It is the same 
copy that in 1822 fetched £ 168 at the Perry sale, £190 
in 1841 at the D uke of Sussex sale, and £3, 900 in 1884 
at the Sir John Hayford Thorold sale. At the Thorold 
sale, when it was described as a magnificent copy, it 
was purchased by Jackson, the book dealer. In 
January, 1897, it  was catalogued by Bernard Quaritch 
and priced at £4, 000, he showing how in 1471 it  had 
belonged to Johan Vlyegher, a perpetual beneficed 
priest in Utrecht Cathedral. Later it was purchased 
by the late clergyman ,  whose lib rary was sold recent­
ly at Sotheby's. He had had the old blue morocco 
bindin g (probably th e work of T houvenin) replaced 
by a modern binding of green morocco. ' 

T here are, says The New York Times, as most people  
perhaps do not know, three copies of  the Gutenberg 
Bible, the fi rst of printed books and incomparably 
the most precious of all books, i n  New York libraries 
-the Lenox copy on paper, for which James Lenox 
paid £500 in 1847, at the Wilks sale ; the Brinley-Cole­
Ives copy on paper, now in the library of J. W. E lls­
worth , which b rought $8, 000 in 1881 at the third 
Brinley sale and $14, 800 in 1891 at the Ives sale ; and 
the vellum copy in the collection of J. Pierpont Mor­
gan. The following are the highest prices gh'en at 
auction for copies of the Gutenberg Bible : 

Ashburnham �ale, 1897, vellum copy . . .  . . . . . . . .  , . . . . . . . . . .  £4,000 

Thorold sale, 1884, paper (present copy) . . . . . . . . . . . . . . .  , . . . .  3,900 

Perkins sale, 1873, vellum copy (resold at Ashburnham sale 
for £4,0(0) . . .  . . .  . .  . . . .  . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  . . .  3 400 

IveR sale. 1891. paper copy . . . . .  . . .  . . . . . . . . . . . . . . . . . . . .  . . . .  2,960 

Perkin. sale, 1873, paper copy (now in Alfred H. Huth's 
library) . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  2,690 

Sotheby sale, 1898, paper copy (present copy) . . . • • .  . . . . . . . . . .  2,590 

Earl of Crawford sale, 1887, paper copy. . . . . . . . . .  . .  . . . . . .  . . . .  2,460 

Lord Hopetoun sale, 1889, paper copy . . . . . . . . , . , . . . . . . . . . . . .  2,000 

OUR French contemporary Cosmos recently pub­
lished an interesting photograph taken with the tele­
photographic lens. Lenses of this kind have p roved 
very useful in Europe; for example, officers of the 
Italian engineers have recently been able to discover 
in the Alps French batteries which had pntirely es­
caped notice, and they were able to observe the details 
of their cODstruction . 

LJ A N U A R Y  2 1 ,  1 899. 
Scie nce N otes. 

Prof. Roentgen, discoverer of the X-rays, has been 
called to the Chair of Physics at the University of 
Leipsic from the U niversity of 'Vurzburg. 

A new dormitory has just been begun at Princeton 
University. It is the gift of Mr. H. S. Little of the 
class of '44, and is to be known as " Stafford Litt le 
Hall. " It is near Blair Hall and follows out the same 
general design. Princeton is  fast becoming a veritable 
Oxford in appearance. The new building will cost 
$100, 000, and Messrs. Cope & Stewardson, who designed 
B lair Hall, are to be the architects. 

A curious instance of dwarfism in pines is recorded 
by Mr. C. E. Bessey, of the University of Nebraska. 
On Green Mountai n ,  near Boulder, Colorado, he 
fou n d  in a crevice of the rock at the summit a pine 
tree (Pinus albicaulis ,  Engelm. ) only 13  centimeters 

(under 3 inches) high and 5 mil l imeters (� inch) in dia­
meter. It had no branches and bore a sin gle tuft of 
needles at the top. Nevertheless, it showed 25 dis­
tinct annual rings, and was, therefore, 25 years of age. 

It is not generally known that peat may be used for 
textile purposes, and also for paper making. '1'he ex­
hibits at the Vienna Exh i bition last year dem onstrated 
this fact conclusively. Peat straw may also be used 
for many purposes, such as ferti l izing, packin g, etc. 
When used for textile purposes it must be woven with­
out the use of oils or water. Coats, hats, carpets, rugs, 
ropes, mattin g, and pillows are some of the articles 
w hich have been made and which have been found 
useful.  It is also a valu able substitute for absorbent 
cotton, possessing antiseptic properties as well. 

Ch.  Michel publishes the results of recent analyses 
of woman's mil k.  Samples were taken morn i ng, noon, 
and night, mixed and then examined. From the 
study of the data dprivpd fro m seventy-two analyses, 
he found that it was possible to draw a wide dis tinc­
tion between the milk of women recently accouchees 
and those who had passed that stage, a period 
varying between two and twelve months. Thus the 
mil k  of the former was notably riche r i n  nitrogen 
compounds, extracti ve matter, and minera l  salts, while 
it was poorer in fat (beurre) and in lactose. -Reper­
to ire, X . ,  452. 

As is well known, Napoleon Bonaparte died of car­
cinoma of the stomach , at t h e  age of fifty-two, his 
father having previously died, ret. thirty- eight, of the 
same disease. When Napoleon was born his  mother 
was very young, between si xteen and twenty. In 
commenting upon these facts, Mr. H utch inson,  in  the 
new number of his Archives, states that cancer is  
more common in  the children of aged parents than of  
young ones, and suggests that the outbreak of cancer 
in  Napoleon was probably due to inheritance, coupled 
with the depressin g and annoying conditions under 
which his last years were passed. 

We have recently published two illustrations of 
pygmy locomotives. We have been favored by Rev. 
J. J. Gilchrist of East Las Vegas, New Mexico, with the 
description of an engine b uilt at a factory in  that p lace 
by W. L. Adion. It is a passenger locomotive b uilt to 
a scale of ill" of the standard, and is propelled by gaso­
line. It measures 4 feet 7 inches from the top of the 
cowcatche r to the back drawbar. The boiler is 20 
i nches lon g and the height from the rail to the top of 
the stack is .t 7 inches. The width of the track is 7Yz 
inches and the diameter of the driving wheels is 5Yz 
inches ; the cylinders are 1Yz X 2Yz inches. The 
little locomotive has been used to run u p  and down 
the center of a dinin g table with small cars at­
tached to facilitate waiter service. We have heard of 
miniature electric rail w ays being used for the trans­
portation of viands, but we have never before heard of 
a locomoti ve engine being used for this purpose. It  
might be a novelty, but ,  on the whole, w e  do not  be­
lieve it would be agreeable or acceptable in the East . 

Austrians are very methodical in many things, and 
they take no chances with their barbers. The barbers 
and wig makers' union of Vienna sees to it that o n ly 
competent persons are admitted to practice. The bar­
bers must of course have a thorough knowledge of the 
p ractical side of the s ubject, and they are questioned 
as to keeping razors, brushes, etc. , clean , and the gen­
eral  idea of antiseptics must be well understood by 
them. When the barbers appear before the committee 
they have their razors d ulled on a pine plank, and they 
must then sharpen them and proceed to shave a sub­
ject.  These subjects are recruited from the poor and 
from among those who are fond of getting wmethin g 
for nothing. If the apprentice performs his  work to the 
satisfaction of the j u dges, a certificate is issued to him 
and he must  serve as  an apprentice for two years be­
fore he can open a shop of  his own. P rovision is also 
m ade for women barbers who dpsire to carry on the 
business of their husbands. To do this the women 
have to be enrolled as apprentices for th ree years, and 
they must exhibit  a great profic iency before they are 
allowed to open an establishment of their own. The 
barber business in Austria is not particularly  lucrative, 
as one can be shaved for 5 cents and have one's bail' 
cut for about 3 cents. 
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\£orresponilence . 

C urio u s  Freaks of Light ning. 

To the E d i tor of the SCIENTIFIC AME RICA N : 
� ear this place, last summer, a negro who was plow­

ing with a double team, perceiving that a storm was 
rapidly approachi n g, unhitched his  horses from t h e  
plow and,  mounting one and leading the other, started 
for his home, near by. He had gone only a short dis ·  
tance when both horses wer.e i nstantly ki l led by a bolt 
of l i ghtning while the n egro escaped w ithout injury. 
He wa s slightly shocked a n d  com plained for a time of 
pai n in his lim bs. but was soon entirely restored. 
The horse the negro rode was slightly in advance of 
the other, by the length of the bri d le rei n and the ex­
ten ded arm of the negro. the led horse not keeping 
abreast of t he other, but lagging a l ittle i n  the rear. 
The escape of the n egro, under the circuIllstances. 
seems almost marvelous, and to the nnscientific min d  
is  w h o l l y  i n explicable. 'V i i i  you kindly  e xplain upon 
w hat theory the n egro's escape can be acco u n ted for ? 

F. E. BUFORD. 
La wrenceville, Va. , Decem bel' 1 ,  1 898. 

LThere is no theory for such occurrences. T hey are 
facts which are Illet w i th e\'ery H U lllmel', during the 
season 0= thunder storms. It does n ot explain the 
matter to say that the d ischarge passed aro u n d  the 
rider but passed t h ro u gh the horses.-ED. ] 

• • •  • 

F ire a n d  t h c  M o d e r n  Sk yscraper. 

To the E d i t o r  of t h e  SCIENTIFIC Ai\IERICAN : 
Any cOIllIllunication appearing i n  s uch a high class 

periodi('al as this carries w i t h  it m uch weight from its 
pu blication alone,  and is certain  to be very widely 
read. I n  your num ber for December 24 is  a letter 
filled with the most sarcastic criticisms of  the opera­
tions of the N e w York Fire Department at the fi re 
w h ich damaged the " skyscraper" block on B road­
way early in the same month. The powerful  engines 
in use that night are derided as " little squi rt guns on 
wheels," and the apparatus in  gen eral is  ridiculed most 
extravagantly .  The opi nions of the  famous chief  of  
that most efficient organization are scornfully con­
demned , with a s ide  fl ing at the fire a uthorities of 
Ph i ladelphia. In brief, our present system of city fire 
protection is bitterly  denounced as u n able to cope 
with what we are to  understand are modern cond i ·  
tions, a n d  our experienced chiefs are assai led because 
they u nite in urging a safe l imit  to the height of bui ld­
ings, 

N ow, while neither chief nor fi remen are likely to be 
distressed by this, and know bett.er than to expect 
everybody to appreciate their heroic work on that 
storm y  night, there may be some of yOul' readers who 
would like to know whether to pin their faith in the 
advocates of these monstrous buildings or in the fire 
chiefs with their many years of service. They may 
ask whether the opinions and advice in  this letter of 
Decem bel' 24 are real ly  vaLu able, or whether they are 
to be classed with the exciteJ com ments that m ay be 
heard from the " curbstone crit ics " among the spec­
tators at every large fire ! 

To hegi n with. it would seem that one reason for 
such a caustic letter lies in  the fact that, so far, the 
c h iefs are hav i n g  much the best of the discussion, and 
that t h i n king people are listening to them more than 
e ver. 'rhis particular fire resu l ted exactl y  as predicted 
by such authorities as Chiefs Bormer. S we n i e, an d 
Baxter, who have from the first contended that, whi le  
fires m th ese toweri n g  structu res m ight be fairly well 
handled as long as the heat is  not too great to al low the 
firemen to work i n side, the tremendous aIIlount of h eat 
thrown agai nst a " skyscraper" by a hot fire alongsi de 
would cau�e im mense damage, to say the least. This is 
p recisely what happened. A five-story build ing burned 
i n a high wind, and from i t  such a mass of flames arose 
\bat the adj oining twenty-story structure became 
�gnited through t he win dows, and a h eavy loss fol­
lowed. Yet we are told by thi s  writer that " sky­
;;crapers" are preventers of conflagrations, and th at a 
l>lw should be passed requi ring the erection of  a double 
ro w of them,  the length of  Broad way. .. Who ever 
Deard of a serious fire originating i n  a ' skyscraper' ? " 
asks he 

J t itniific �tuttican. 
There are happily not many of these " modern" 

structures in any city, and this is one reason why we 
have not yet heard of a serious fire originating i n  one 
of them. Another is, that being fe w i n  n u m ber, they 
are as yet used exclusively for office purposes and the 
con tents are not especially com busti ble. Let them be 
erected in such n u m bers as to compel their use for mer­
can tile business. storage. or l ight manufacturing, and 
we shall  see them cause fires of appal l ing magnitude, 
and this in spite of as good' " fireproof" construction 
(so called) as has yet been de vised. What would i t  
avail t o  build a twenty-story b u i l di n g  o f  such material, 
i f  every floor were unbroken in area and piled full  of 
the miscellaneous stock of a modern department 
store ? 

But your correspondent writes that each " sky­
scraper" must have a water system of its own for i n­
terior and exterior p rotection,  and the supply for these 
systems must COllle at a high pressure thro:Igh pipe 
l i n es from fi reboats at the ri vers. Let us see how this 
wo uld work, for we are assured the plan would be such 
a brilliant s uccess that stealllers. towers, and other 
heavy apparatus might be done away with alto­
gether ! 

I n  attacking a fire ins ide any one of these tall build­
i n gs, the great problem is to speedily place firemen on 
the endangered tioor. To get the water there is easy, 
fo r any o n e  of th e  despised " sq uirt guns on w h eels " 
can. by means of a standpipe. operate a h eavy fire 
strealll even on the very roof of a structure l i ke the 
Park Ro w b u i ld i n g, 390 fee t from the sidewal k ! A 
fireboat is not to be consiLlered at all for such work 
when each llli n ute may be worth an h o u r, as she must 
pick her way alllong cro wded shi ppi n g  to the proper 
ian d i n g, an d make various attachments to dock and 
pipe i n lets before the p umps can even begin forcing 
wa ter toward the fire many blocks away. Hence while 
these boats a n d  tbeir pipe l i nes are m ost powe rful  and 
valuable auxi l iaries to the street forces, they can no 
lIlore be depen ued u pon for q uick work at a remote 
point i n land than can a steam fire engi n e  be expected 
to get " first. wate r" on a vessel anchored i n  m i dstream.  
O u r  amateur cr it ic  m i ght have been suspected of  some 
knowledge of his  subject had he s U (.i;gest.eo. d istrict 

39 
Sights and Range Fi nders tor Our Coast 

Defense G u ns. 

The 'Var Department has placed an order with 'Var­
ner & Swazey . of Cleveland, for th ree hundred tele­
scopic sigh t s  to bE fi tted to the coast d efense guns of 
the U n ited States. The addition of these sight., w i l l .  
i t  i s  thought. i ncrease the aCC l1l'acy of t h e  tire of th ese 
weapons, and they would be of great value in case of 
emergency callsed by the destruction of a range ti m l er · .  
I n  appearance they som ewhat resemble the Scott s ight  
used i n  the English coast ser vice. They differ frolll 
the English si(.i;ht in prod ucin g  an i rregular i mage by 
means of Brashear prisms. This i s  accomplished with­
out increasing either the diameter or length of the 

telescopi c  tube.  The subject of a telescopic sight for 
great guns has given the ordnance officials no  l i ttle 
concern for SOIlle time,  says the special correspondent 
of 'l'he Eveni n g  Post. Owing to the IiIlt ited deman d 
for the i n strulll e n t s, there were not sufficient i n duce­
ments for American opticians to work out the problem, 
but the Span ish war awakened American makers to 
the fact that there was a real demand for first-class 
sights, and the present i n strument is the result.  

T he new s ight has a field of view of six degrees. The 
detiection scale is  graduated to three m i nut.es of th e 
arc, and the greatest reading is two degrees thirty 
m inutes each side of the zero mark. The deflection 
can ue adj u�ted by llIeans of a n  outside scale at any 
time u y  the gunnel'  without rellloving his eye froUl 
the eye-pi ece. The n e w  sight is adapted for either 
field.  s iege, or coast defense service. 'With the present 
order the vVar Department will  possess nearly fou r  
h undred and fi ft.y telescopIc Hights for great guns. 
T h e  same correspon d ent says that the 'Val' Depart­
llIent has sett led u pon the Le w i s  range fi n der. A n n ll l ·  
bel' of  ord nance officers has reported that f o r  becond a r v  
stations e i t h e r  the Lewis or Rafferty ran(.i;e fin der migh r 
be used. For pri mary stations the Le wis range fi n d e r  
was alDne recommended. Besides range finders, orders 
have also been placed for azi m uth instr u ments for 
use in  obtain i n g  ranges .in siege batteries. It is  pro­
posed to have on h and at a l l  ti llles a s u ffi cient number 
of t hese instrum ents to equip any n umber of si ege 
batteries that are l i kely to be assem bled. 

pu mping plants at the ri vers, connected wi th systems • ' .  • .. 
of mains kept always filled an d u ndet' pressure for ser- Ho rsel ess Vehiicles. 

vice at, a m oment's notice. Surely n oth ing less would As 'fh e  New York H erald says. the automob i l e  h a s  
serve t h e  purpose if  our " t i n y  steam fire engines" are I captured the fort and is here to stay u nti l superseded 
to be " washed into the bay," and the i nterior pipe sys- by somet.hing bette r. I n  all its pict u resq ue ugliness. 
tems are to  extinguish the incip ient  fires. St i l l  th ere is  it is  a boon and a blessing. It looks l ike a hackney­
nothing in any of these su ggestions to provide for get- coach with the deliriulll trelllens, but i t. is a sober­
ting lllen to work the streains into the aerial regions mi n ded, straightforward vehicle. vVe not only give 
where the fire ma'y be playin g  havoc. It frequently i t  our respect but our admiration, for, with its big 
happens that the elevators are lIOt r u n n i n g. and then rubber wheels, it  gets over the ground in a velvety 
the delay involved in climbing the stairs is l ikely to be sort of way and reaches its destination without becolll­
very disastrous. And i f  there are either large areas or ing ti red. 
combustible materials to be encountered when they do It  .does not take long for a new invention to vindicate 
ge t. t here, the bravest fire fighters may be compel led to its right to exist i f  only it  proves useful .  When this 
retreat, and then what hope i s  there for the buildi n g ? q lleer··looki n g  thing, a kind of caricature. fi rst made 
'Ve are i n formed that st ream s Illay be thrown in from its appearance, n obody knew whether t.o laugh at it as 
other " skyscrapers," but t h ere way be none near a good joke or to become indi(.i;nant at the i ntrusio • .  
enou(.i;h, an d o u tside streams are only partially effecti v e  By slow degrees it worked its way into our affections. 
at the best, especial ly  in  a high wind.  T h e re are au- and now we love what we aforetime abhorred.  
tomatic appliances that would be of great assista nce if  The principle on which it is built i s  bei n g  so ex­
the owners of the build i n gs could be made to Sf'e the panded as to i ncl ude the heaviest sort of drays. and 
necessity for instal l i n g  them, but they could not be the hour is not so far d istant when no horses w i l l  be i n  
dep€nded u pon altogether. sight belo w Cen t.ral Park. The gen tle brute has had 

'Ve are f u rther inforIlled that adjoining buildings his day, but h e  w i l l  soon be a re l ic  of the past except for 
Illi ght be thoroughly drenched with water from our purpOfes of p leasure. He has don e  h i s  d u ty well. but 
" skyscraper" water systellls, and it is not to be denied he roused our sympathies i n  s l ippery weather and 
that such a mode of attack would often be useful. A proved that f o u r  feet are not  enough to stand on when 
p ractical firellJan wo u l d  be  apt  to suggest, however, the streets are  icy. 
that water cannot be th rown in that manner i nto a A l l hail to t h e  automobile. and lllay some gi fted 
low building from above u n til  the roof burns off, for gen i u s  soon arr i ve who wil l  whip it i nto shape and 
the whole affai r i s  designed to shed water ; and after make i t  presentable ! A l l  things are possi ble, even a 

t he fire gain s  that IIluch headway, the ch ances are good-looki n g  horseless carriage. 
l ikely to be at least even between the furiously ascend- • . ' . 
i n g  flames and t h e  la rgest streams of water that can be Work o n  tile 80tani" .. 1 G arde n .  
controlied from above. After al l poi nts are consi flered . The work on Horticultu ral Ha l l  in the new Bot all i -
it  i s  fikely to be d ecided th at the " s kyscrape r "  people 
had best devote their enti re atten tion to protecting 
their own windo ws, i n  t ime of fire. for there is  no cer­
tainty that they may succeed i l l  d oing that ! 

In at least one other ci t y  it hot fire entirely opened a 

large section of an adjoi n i n g  steel frame m onster, but 
was fortunately checked when the heart of the struc-

It must be adm itted tha t last month these preten ded t ure was expos ed. This  gi ves a fair idea of what a 
h u l warks were pretty thorough ly ridd led aloft by contin gration would do, an d yet o u r  fire ch iefs are called 
the heat from thei r insign i ficant neighbor. 'V hat " old  fogies" because they w i l l  not shut their eyes to 
if  this  latter had been tw ice as l arge and had kept up the possibi l i t ies i n volved in t he geneml bu ilding of 
its heat longer and in greater volume ? What if  the .. skyscrapers" ! 

cal Garden in Bronx Park, N e w  York, has begun ,  and 
the b n i l di ng. which is to be of i ron and glass, will bf\  
finished and ready for  occupancy b y  October 1 of t h i s  
year. The hall wi l l  be 5 12 feet l o n g  and 6 0  feet w i fl e, 

and the central dome is to be 90 feet high a n d  w i l l  
allow palms 75 feet hi gh t o  be kept i n  it .  'f il e n e w  
bui lding is about 1 . 200 feet south of t h e  1 ll 11 · e ll m  b n i l d ·  
ing o f  t h e  Botan ical Society. N e w  colleet i o l J s  of  t h e  
tiora of Porto Rico, which have been made b y  fu n d s  

donated by :Mr. Cornelius  Vanderbilt,  w i l l  have Ii p l ace 
i n  the halL 

fi re ·had come roll i n g  up to the twenty-story structures Being something m ore than mere theorists, it is cer­
with the blast awl heat of two or three sq uares of real tain that onr (,h iefs wil l  continne to stand together in 
contiagration behind i t ? If we may judge from the delllandin g a l i llJ i t  to the height of b uildi ngs. They 
actual work of the tiames on Decem bel' 4, the " sky- are heartily i n  favor of fireboat pipe l ines, auxi l iary 
scrapers" would have been redu ced to skeletons, even steam or electr'i c p U llI p i n g  syst.ems or any oth er aids 
i f  they did not b uckl e and fal l in a tangled mass ! Yet, that llIay be sUlll llloned as reserve forces i n  case of 
i f  the Rogers & Peet concern ,  where the fire started on large fires. but there is noth i n g  i n  thei r experience to 
that unlucky occasio n .  had been surrounded by build- indicate that the gen eral i n�tal lation of all  these he lps 
i n gs of wllIewhere neal" i ts own size, the whole loss would j u stify the buildin g of l IIore . .  sk�'scrapers," 
would have been confined w i th i n  its  wal ls, for the fire I H ARRY W. BRINGHURST, 
d epartment controls many such fires every year with Secretary Pacitic Coast Chiefs. 
l ittle or no damage to adjoining property. Seattle, Wash. , January 5, 1899. 

... � . .  ., 

ONE of the most serious objections to ceil uloid art i · 
cles has always been their  liabi l i ty to easy ignition ; 
but we are now inforllled bv a contemporary that. cel­

l u loid lIl av be lIl acl e u n i n fia t u llI ab l e  b y  dissolvin g 25 
parts of ord i n ar�r cel l u l oi cl i n e in 250 parts of acetone. 
and then add ing sufficient of a so l uti on of 5 grammes 
of magnesiulll ch lorid(c, in 15 gmlll Ul es of alcohol to 
Ill a ke a paste : t h i s  forlll s w h en the proport ions of the 
fi n;t n amed an d the latter solution are about as five to 
one.  After careful knead ing and dryi ng the resultant 
material is said to be quite incombustible. 
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THE ROYAL PALMS OF CUBA. 

Not only is the cl i mate of Cuba favorable to the 
plantin g  of crops w h enever the farmer chooses to plant 
them, and the lands so rich that no ferti lization is ever 
req u i red, but Nature seems to have, with 
hand , reared many strange trees and 
plants to supply the wants of man with­
out the necessity of his planting them 
himself. First among these are the 
palms, some twenty-six varieties of 
w hich adorn the fields of Cuba, giving 
shade, food, and l ife. At the h ead 
of these stands the royal palm. 

Since the time when Columbus dis­
covered America the regal or " royal" 
palms have been admire d  by all that 
have chanced to view them. Their de­
signation of " regal," however, obtains 
to two d ifferent species, viz . ,  the O reo­

doxa regia and O. oleracea, the first 
being rather more sparin gly distri­
buted than the second, though both 
range within limits from 40' north to 
35' south latitude. 

O .  regia as named b y  Humboldt 
and Kunth, the Oenocarpus regia of 
Sprengel, and the " palma real de la 
Havana, " is one of the most common 
palms in Cuba, where it is frequently 
e mployed for the making of avenues, 
a purpose to which it is admirably 
adapted ; it has also been introduced 
into Teneriffe. It is the extent, regu­
larity, and unrivaled beauty of this 
species that have rendered famous 
the long avenue in the Botanical Gar­
dens of Rio de Janeiro. Here they 
forlll a colonnade of natural Corinthian 
columns whose gracefui, bright green 
capitals reach forty yards above the 
ground. 

a beneficent 

J c itutific �tutricau. 
rica. The title, "cabbage," seems to be derived from the 
fact that the heart is often boiled, after the manner of 
this garden vegetable, and served upon the table ; 
sometimes is made into pickles. It is possessed of 
many other economic values also. When the lower 
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Garden in Havana;  but it is dark, and soon wearies 
the eye with its monotony of color. No such beautiful 
shades are seen as acc rue to the m aples, elms, and 
hickories of the North. But then everything is on so 
gigantic a scale, even to the creeping and running 

plants. Palm leaves ten, fifteen, even 
twenty feet in len gth are by no mean s 
uncommon ; the leaves of other trees 
even exceed thirty feet, and the fact 
may not be generally known that it is 
the condensation of moisture upon 
the enormous foliage of the forest 
growth on the top of the Corcovado 
Mountain that supplies the city of Rio 
de Janeiro with potable water ; frolll 
the leaves it d rips into collectin g 
basins, thence is carried to the consulIl­
ers through the great aqueduct of 
Alcantara. 

• • •  
A Unique ColJ e2"e. 

The royal palm consists of a tall, 
straight tru n k  of a very fibrous nature 
and supports a cluster of tennated 
leaves like a bunch of plumes on a lon g  
stick. The leaves are large an d leath­
ery. These leaves conti nue to grow 
f!'O m the center to a great length. 
W hen the leaves cannot grow any 
more, they drop to the ground from 
the bottom of the cluster, thus mak­
ing room for the new ones which are 
al ways coming out of the center. 

TYPICAL AVENUE OF THE ROYAL PALMS OF CUBA. 

Two young Americans, Messrs. Vroo­
man and Baird, members of Oxford 
Uni versity, are inauguratin g a scheme 
for the establishment of a college for 
labor leaders, and it is attracting con­
siderable attention. The college is to 
be known as .. Ruskin Hall, " and it is 
said that the funds for the scheme are 
provided by the American admirers of 
Mr. R uskin. The gentlemen we have 
named have leased Stebb's house, an 
old IlIanse built in 1649, near Christ 
Church College, and it will be opened 
on Washington's Birthday by a meet­
ing in the Oxford Town Hall. Ruskin 
H all  will accommodate forty men and 
some of the students will perform the 
work of the house, so that they w i l l  
h a v e  their board free. The entire ex­
pense of the students' board, lod ging, 
and tuition will be $5 apiece per week, 
and during the first two years fifty 
gratuitous tuitions will be given, and 
fifty students have alread y been select­
ed for the first yea r. They are men 
who aspire to be vestrymen, County 
Councilors, members of Parliament, 
trade u nionists, and men who harangue 
crowds in the streets and who organize 
clubs. This may be regarded as one 
of the most remarkable attempts to-

It also yields in the proper season yello w  flowers which 
are somewhat singular in that they possess both 
stamens and pistils, the majority of the palms being 
unisexual. The fruit cannot be eaten. The stem of  
the long leaves is peculiar. It is  semicircular and 
embraces the trunk of the tree and holds the l;af in 
place until it withers and d rops to the ground. I t  
resembles a thin board and is often o f  great size and 
it has a number of uses. The trunk of the tree is �ith­
out any bark and its center is very porous, increasin g 
i n  density toward the outer surface. From the hard 
outer shell of the trunk canes are made. The bud or 
root of the center spire from which the leaves grow 
consists of a tender substance buried deep down with in 
the cluster of the green leaves, and forms a very palat­
able food either in the raw 
state or cooked as a vege­
table. It is also made into 
a preserve with sugar. The 
royal palm is one of the  
most common of  all  the  
trees in C uba. It  is met 
with every where, and in 
the center of the broad 
pasture lands it often 
stands alone. Bordering 
the cultivated fields of rich 
planters, it L forms shade 
avenues which lead to the 
dwellings. 

leaves drop, the broad part of the foot stalk forms a 
hollow trough, frequently utilized as a cradle for their 
offspring by negro mothers ; when cut up it makes 
excellent splints for the treatment of fractures ; the 
inside of the green leaves, stripped off and dried, af­
fords an excellent substitute for vellum, and the ten­
der pellicle on the inside of the foot stalks answers the 
purposes of writin g  paper ; the pith makes a variety 
of sago. Finally, the wood of the trunk, which is very 
close and hard, split longitudinally, is extensively em­
ployed for gutters, but is too thin for any other pur· 
pose save, perhaps, the manufactu re of canes. 

T ropical foliage is always luxurious and rich, an 
ever increasing wonder to those li ving in temperate 
cl imes, as witness the scene taken from the Botanical 

ward the solution of sociological prob­

lems. There is no question that if labor leaders could 

once be educated so as to give them correct ideas of 

the great laws which make up political econom y, 

they would be q ualified to so lead the laboring men 

that there would be less misunderstandin g and fric­

tion and the results would be h i ghly beneficial, for in 

nearly every case it is the laboring man who suffers by 

disputes. 
____________ �.�'�.H'�.�-----------

The Subway Explosion Verdlet. 

The first of the suits caused by the explosion in the 

Boston Subway, at the corner of Boylston and Tre­

mont Streets, on March 4, 1897, was decided in the 

Superior Court of Boston on December 31, and it 

resulted in a verdict of $3, 000 against the Boston Gas 
Company. The case began 
on November 9, and has 
occupied every court day 
from that time to the time 
of the decision, and is the 
longest trial on record in 
Boston. The amount in­
volved was only $10,000, 
but the suit is regarded as 
quite important on ac­
count of the large n u mber 
of oth er cases which are 
pending. There are more 
than seventy suits, i n  
which damages aggregat­
ing probably $1, 000, 000 are 
claimed on account of 
deaths and injuries sus­
tai ned in the explosion . 
We were fortunately able 
to obtain photographs 
taken in a very few min­
utes after the explosion, 
and these ph otographs are 
published in the SCIEN­
TIFIC A M E R I C A N for 
Marc h  20, 1897. 

------�� .. �� .. .-----

The " cabbage "  palm 
(0. oleracea), e q u a I I  y 
straight-stemmed, rises to 
even greater heights ; some 
seen by Seeman measured 
170 feet, and but little less 
are the giants that form a 
magn ificent avenue on 
" the Savannah " in Cay­
enne, French Guiana. It 
certainly is one of the 
loftiest of the family ; and 
a variety denominated O. 
fri gida is remarkable for 
the high elevation of its 
hab itat above the sea, and 
was altogethe r  unknown 
prior to the time of H um­
boldt's a n d  Bonpland's 
travels in equinoctial Ame- TROPICAL GROWTH IN THE BOTANICAL GARDEN, HAVANA. 

PROF. O. C. MARSH, of 
Yale University, one of 
the leading scientific men 
in America, has been hon­
ored by election as cor· 
respondent of the Acade 
my of Sciences, at Paris. 
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Taste and Sotell. 

While the physics of the senses of 
sight au d hearing have attracted 
the attention of Illany p hiloso­

phers, and have been elucidated by 
n u merous ingeniously contrived ex­
periments, those of taste and smell 
have been compamtively neglected. 
The very phraseology by which we 
are accustomed to describe the i m­
pressions which we receive through 
these portals of sense is indefinite, 
obscure, and uncertain.  There are, 
indeed, several term s which would 
call up corresponding sen sations in 
regard to the sense of taste, such 
as s weet, acid, alkal i n e, oily, an d 
mawkish, but our  vocabulary is 
small in  calling u p  sensations of 
slllell, and is almost limited to such 
general terms as pleasant and an­
pleasant, pungent and aromatic, 
fetid and fresh,  which have none 
of the definiteness or precision that 
the terms blue or green possess in 
ordinary conversation or  that the 
expression treble G gives to the 
mUSICIan. Our memory of odors is 
in general very im perfect. Attempts 
have been made, but not very suc-
cessfully, to establish a gamut of 
odors, and it is  difficult in many 
i nstances to d i ssociate the  senses of smel l  and taste. 
Cu vier observed that these two senses are neady 
allied to com lllon sensation. In those animals which 
are onl y  capable of breathing through the nose. like 
the horse, the extent of s u rface mini stering to the sense 

J c itntifit �tUtritau. 4 1  

AIR SHIP EXPERIMENTS. 
To the Editor of the SCIEN'.rIFIC 

AMERICAN : 
Interest excited by illustrations 

of Dr. Danilewsky's dirigible fly­

ing machine in SCIENTIFIC A MERI­
CAN, December 31, 1898, may be i n ­
creased by acq uain tance with Ill y 
experience with kindred apparatus 
extending over ten years in time 
and a large portion of the Un ited 
States in space, the air vessel used 
being origi nally known as the gas 
kite and later as the " skycycle. " 
The gas kite was a boat -shaped 
gas bag, inverted, as shown , while 
inflating. and float i n g  w ith its flat 
deck surface acti ng as a kite drawn 
forward b y  a screw propel ler, as 
shown in two other v i ews. 

The mechanism is show n  in an­
nexed en grav i ng and consists of a 
bicycle seat, below w hich are foot 
cranks or pedals which connect by 
shaft and gearing with hand cran ks, 
replacing the ordinary steering bar 
of a bicycle, so that the whole 
effective m uscular effort of the rider 
may be con veyed to the screw shaft 

READY FOR THE ASCENT. projecting forward to revolve a 
" screw sail, " 15 feet in diameter. 
To permit of swifter revolution and 

which has no smell to man,  can be perceived by some avoid accidents in landing, thi8 screw sail was later re" 
animals at considerable distances. Sexual odors ap- duced to about 8 feet diameter. The gas vessel was 
pear to be peculiarly expansive. Scarpa found that next made more symmetrical by uniting two such ves­
if he plunged his hand i nto water after handling sels, deck to deck, forming a spindle. as in perspecti ve 
a female toad, the males were attracted to him. view. showing the aerial torpedo about to be launcher 1 
I nsects. and especially those of nocturnal habits. are 
guided to each other by their emanations. Judgin g 
from the actions of animals, the odors of plants are 
only in rare i nstances, as in the case of valerian by the 
cat, perceived or at least enjoyed by the carnivora. 
Putrid meat is devoured by the vulture and jackal, 
though it is not touched by m any flesh-eating animals 
that feed on l iving prey, while it p roduces a kind of 
convulsion in many horses and madness in the bull. ­
Lancet. 

• I . , ., 

The Growth of O u r  Public Libraries. 

The phenomenal increase in the growth of pu blic 

I libraries in the United States, w hich began some thirty 
years ago, continues to excite the surpri se and inter­
est of European students aU.d statesmen, who regard 
such libraries an important adj unct to t.h e  American 
system of public education. Consul- General Du Bois, 
St. Gall, Switzerland , says that the United States is 
now teaching lIIany useful things to the old world in the 
way of educational advance ment and commercial p ro­
gress, and now we are 11 0 longer regarded as a nation 
whose chief aim is the making of money, but are re­
cognized as a potent element in the higher civiliza­
tion. 

The Swiss press frequently contains intelligent arti-
cles on our public school systems, colleges, universities, �':\. "I ';]" 1  

SPIRAL DESCENT OF THE " SKYCYCLE," SHOWING I libraries, chari table i nstitu tions , ete. Albert Schinz 
POSITION OF SCREW, SAIL, AND PLANES. , w rites in the Lausan ne Bibl iotheque Universelle et OPERATOR'S SEAT AND PROPELLING MECHANISM. 

I Revue Suisse that not only does the United States 
of smell is immense as compared with that of man.  A : publicly contribute five times as m uch annually for skyward. In this forlll , with various propelling and 
large area of the nasal cavities is  covered with mucous 'I' public library pu rposes as does any ot

. 

her nation in steering appendages , it has now made flights over the 
membrane w h ich is thick in both, studded with numer- the world, but it spends nearly as much annually for States of Maine, New Hampshire, Massachusetts, Con­
ous acinous glands, covered with stratified ciliated education al purposes as do England , France and Ger- necticu t. N ew Jersey, Delaware, Maryland, Virginia, 
epithelium, supplied by the fifth pair of nerves, and is 1 many combilJed. I Ohio, M ichigan, and Ill inois, and over nearly every 
probably dedicated to other func- county in New York State, without 
tions than those of smell, as, for inj ury to person or vessel. Unlike 
example, the warmin g  and moisten- a gas balloon, it usually sai ls  at a 
ing of the air, and its purification low level (though it has occasional-
from dust before entry into the ly reached two miles elevation), and 
lungs, and a large portion also of it is p urposely balanced or weighted 
the upper region seems merely to to come down if  left to itself, only 
act as a periosteum to the frontal slight effort being necessary to keep 
and ethmoidal cells, and to possess it aloft, though speedy move ment 
but a small share of special sensi- requires as much effort as to ride a 
bility. The turbinal bone, on the bicycle up h i ll ·against  a wind , and 
other haud , the volutes of the eth- a more enduri n g  and powerful mo-
moid, and a con&iderable area of the 4 . tor than h u man m uscles is desira-
septum between the nostrils, is cov- ble. Progress to right or left, up or 
ered with a thin , yellowish-red mem- down, or turning in  a circle, is qu ite 
brane, the epitheli u lll of which is simple, and any movem ent or shift 
unprovided with ci lia, to which the of the operator's position is respond-
branches of the olfactory nerves are ed to by reaction in  the apparatus .  
distributed , the ult imate fibrils be- A rudrler attached behiud the rider, 
ing traceable to the very surface, and having a uni versal joint which 
covered only by a t h i n  layer of  fluid permits fixing the  ru dder at any 
and bei n g  well placed therefore for angle or in any plane, flat or per-
the perception of del icate impres- pendicular, aids guidance. T wo of 
sions. Common observation shows these, placed on each side of the op-
that while man is ca pable of per- erator, were afterwarrl su bstituted, 
cei ving a great variety of odors, as shown above, and the rudder 
many an i m als surpass him in the d iscarded. Various features were 
acuteness of their perceptions. The patented , when tests in midai r 
n a t u re of these em anations prob- showed their value. The com plete 
ably varies considerably. Water, THE -" SKYCYCLE " AT THE HEIGHT OF A QUARTER OF A MILE. apparatus, now in good order after 
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much use each season for ten years, weighs as follows : 
Gas spi n d l e. 56 pounds ; bicycle seat, framework, and 
gearin g, 15 pounds ; screw propeller and rudder aero­
p lanes. 4Yz pounds ; netting, cordage, and anchor, 15Yz 
pounds ; total, 91 pounds . My wei ght is 115 pounds, 
maki n g  206 pounds lifted, bes i d es about 30 pounds sand 
bal l ast used to load the apparatus down. With such 
ap paratus I have passed over a considerable portion of 
t h e  Eastern and Middle States without reference to 
a n y  weather. except rain and winter cold . 

A k i ndred apparatus built by me, varying somewhat 
in wei ght , form. an d  di mensions, was operated several 
ti llles by W. A. Barn ard at the Nash ville, Tenn. , Ex­
posit ion, 1897, i n s p i r in g man y  sensat ional and exagger­
ated n ewspaper accou nts of its somewhat impossible  
performances. T h i s  apparatus was constructed for use 
wit h a two horse power Illotor , w h ich was not applied 
there. This vessel had a cylindr ical gas bag l ike Dani­
lewsky's , but a sharper bow and stern. 'I'he stern of 
Dan i lewsky 's ,  l ike the butt end of a proj ectile, is one 
of the worst possi ble forms for swift aerial movement, 
as it produces a suction behind wh ich greatly retards 
it. I should not regard the apparent method of attach­
ment-harness or n etting-as safe under any other than 
the evid ent ly pacific weather d uring which his experi­
ments m ust have been made. The riggin g  should be 
such that un der n o  c irculllstances of high wind or foul 
weath er, w h et h e r  in the ai r or anc hored to earth, can 
the gas spindle escape from i t. No mechanism is ap­
parent whereby the vessel could be impelled back ward 
or for ward, or otherwise than up or down, except by 
incl i n i n g  its body or steeri ng by the rudder while rising 
and fal l i ng. The m o vement of a balanced gas vessel 
up ward by m uscular power is easy. I have j u m ped 
sk y ward thus a h u n dred or Illore feet, and h ave many 
t i m es tossed a bal l oon and aeronaut skyward.  

T h e  movement of al most a n y  form of gas bag 
through the air in an y  d irection at slow or moderate 
speed with well -known appliances is an easy 
Illatter. Co mplete success in t.he art of aerial 
n av igation i s  at present dependent upon the 
most approved features for propulsion and 
gu id ance, backed by a po werful  l i ght motor 
supported by a gas spindle of best form pos· 
s ib le  for speed and safety combined, which 
involves a strictly h y drogen·proof vessel in­
capable of flinchin g  from the stress put 
u pon it . 

A merican invention is competen t  to create 
such applian ces readily.  The Patent Office 
shows some valuable features of this class, 
and our inventors' minds teem with aerial 
contrivances, only needing capital and con· 
struction to float them to success. Mean­
while " our doubts are traitors, and make us 
lose the good we oft migh t  gain through 
fearing to attempt. " 

Air navigation is already at hand, if we 
but use the means at command . 

Frankfort. N. Y. CARL E. MYERS. 
. ... . 

Artificial Eyes. 

Accordin g  to German authority, people 
wear in g  false eyes must b e  pretty nearly as common as 
the reuHdnder of the victims collectively whom fate has 
depri ved of a portion of their bod ies, be it organ or limb. 
E very year, it is said, no fewer than 2, 000, 000 of glass 
eyes are manufactured in the German empire, and it 
is, of course, far from probable that the whole of the 
world's supply should be m ade in  Germ any. O n  the 
contrary, it is stated in La l\fedecine  l\1oderne that a 
single French firm turns out at least 300, 000 glass ey es 
ann ual l y. and that t h ere are several other factories in 
Frauce the output of wh ich is about the same. How, 
it w i l l  n aturall y be asked, can t his enorIIlOUS stock be 
uti l ized ? Glass eyes, although essential l y  brittle, are 
little l iable to inj ury, do not wear out qu i ckl y, and are 
q uite mdependent of the vag'aries of fashion. Once 
suited, the owner of a g lass eye IIlay make it serve him 
a considerable time . 

A writer in the Journal d ' Hygiene is d isposed to re­
gard the oculiforlll m i l lions as a fantastic creation, oee· 
in g th at one-eyed peop le are rare comparatively  speak­
ing and that  the majority of them do not wear false 
e �' e s ;  but a little consideration should suffice to show 
t h e  critic that his doubts are not well  founded. Like 
Ill any an objector. he ass u mes the premises-to wit, 
t, l l:tt al l the eyes are used to replace human losses, 
w hereas most likely false eyes of every description are 
i n cluded in the list .  

E v idently taxiderm isti', bird shIffers, the makers of 
wax figures, etc. , m ust use an i m mense q uantity, to say 
l I ot h i n g  of the artists who are respon sible for the in ­
n u merable army of dol l s  large and small. Viewed in 
the light thu� thrown u pon the matter, the 2, 000, 000 
w h ich seemed to be so am azi ngl y  beyon d the mark 
d wi n dle to a mere bagatel le�a IlIere drop, so to speak, 
in th e ocean of false eyes. I n  th i s connection allusion 
to the singu l ar fact that it is  only the one-eyed who 
seek to conceal  the deficien c y  by llleans of a substitute 
may be perm issible . The tota l l y  blind n ever w(?ar 
false eyes, or if an instance n o w  and then 0CCllr, it 
merely serves to prove the rule. In conseE\uence of 

J c itutifit �mtritau. 
his resthetic sense a one-eyed man feels compelled to 
endure the discomfort which in greater or lesser de­
gree attends upon any foreign body which has obtained 
lodgment in the h uman econom y, but the m an who 
has lost both h is eyes is  free from this weakness-his 
resthetic sense expired along with h is vision.-The 
Lancet, London. 

• f . ,  • 
Testing P n rlfied Wool Fat. 

Purified wool fat has in the course of the last fe w  
years beco m e  a favorite article as t h e  b o d y  for salves 
and ungue nts, and continues to crowd out of use the 
former unrel i able constituents used for salves. For 

this reason the l2'overnments of nearly all the civilized 
countries have p rescribed the demands with which a 
p uri fied wool fat has to comply. Although the German 
pharlllacopceia has not yet incorporated such provi­
sions, German druggists have felt the necessity of 
possessi ng a standard to which the fat shal l cOIdorm , 
and some time ago the German Apothecaries' Society 
debated the matter and established rules for the 
purpose. 

On page 12 of the secon d  edition of the minutes 
of the Society the following style  of testing is laid 
down,  v iz . : " When 50 graulIlles wool fat are with 300 
grammes water heated in a retort to 1000 C . ,  and i f  
then steam of a tem perature of 1000 C. is passed 
th rough the m ixture, the parts first passing over by 
distil lation mu�t not contain alcohol, acetone, ether, 
or benzol ."  It i s  diffieu lt  to u nderstand why only 
these and not the Il umerous other impurities should 
be ascertained. If  an unalterable standard is to be es­
tablished, it would be advisable to take cognizance of 
all  the agents em ployed for extracting the fat. Before 
e verythi n g  else it is also i mportant to n ot on l y examine 
the distillate, but likewise the mixture of  fat and water 
in  th e retort. 

According to Dr. J. Li f,chutz, the introduction of aque-
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1.  A well-purified and sound wool fat must not smell 
l ike the crude fat. I ts consistency m ust be fatty, soft, 
and pl iable, which propert i es it m ust also retain even 
after prolonged e x posure to air. Should in  this case its 
surface bpcome p i t chy and st icky, this  cond i tion m ay 
be regarded as thp dpcomposition of the fat. 

2. The wool fat m ust not tu rn darker s ubspq u en t l y  
when exposed t o  higher temperatures. T o  satisfy 
oue's self whether the fltt wil l  do th is, a sam ple is to be 
heated to 1400 C. for thirty minutes, aftpr which its 
color m ust not darken noticeably. Nor m ust it  turn 
dark when exposed to daylight. I mperfect ly purified 
wool fats are inclined t o  essentially chan ge their color 
thereby, while a well p urified article is rathpr apt to 
bleach than to darken ; at any rate, it wil l remain u n­
changed. 

3. Characteristic of an im pure and deteriorated fat 
is also the reaction produced by concentrated su l ph uric 
acid in a glacial acid sol ution of the fat. One-half  
gramme of the fat is boiled with 5 c. c. glacial acid, 
and 4 or 5 drops concentrated sulphuric acid are, after 
cool ing and filteriu g, added to it. With a well purified 
fat, the sol ution will at best become slight ly brown­
yel low , whi le  an impure preparation will. after thirty 
to fifty m i n utes, assu m e  a full green color, and when 
examined in the spectroscope exhibit a vivid absorp­
tion band between thp l ines C and d. 

4. An analysis  for free fatty ac ids i s performed i n  
eth ereal sol ution.  not with normal potash , b u t  with 
one-tenth normal potash. A good preparation Illust 
in the presence of ph enolphthalein assume a permanent 
red colorization with one drop or two d rops one-tenth 
normal potash. 

5. An i mportant indication is th e abovB mentioned 
l i ght and complete separation of the pu rifi ed fat from 

the water in corporated with it .  The water-contai n i n g  

preparation must, when warmed with th e q uin t u p l e 
quantity water i n  the water bath . separate in short  

time into two clear and t ran sparen t  layers. 
If the preparation is free from water, it m ust 
first be wel l rubbed together prev io u sl y  with 
about 30 per cent water. M uch more ch ar­
acterist ic and defined i n  both cases, h o w ·  

ever, is  the above mentioned rpad y inclina­
tion to separate after the stirri n g  of t h e  
wool fa.t with a h ot jet of steam an d subse· 
quent standing at rest i n  the water bath. 

6. When testin g for freedom from ashes, 
the accidental residue must not only be ex­
amined for its alkalinity ( with moist red l it ·  
mus paper) , but care must also be had that 
it contain no metals, such as lead, manga­

nese, etc. 
7. For proving manganese, the resid ue is 

melted w ith a little soda and saltpeter upon 
the platinum sheet. As is known, the fu sed 
mass turns inten sively green in the presen ce 
of man ganese. 

8. For proving chlorine, a sample of the 
fat is boiled with absolute  alcohol with the 
addition of one drop of diluted nitric acid 
and filtered perfectly clear after cool i n g. 
No opal ization must show after an addition 

ous steam of 1000 into a fat melted according to above of a little alcohol ic silver nitrate to this filtrate.­
prescription over water is an excellent and highly COlll - Pharmaceutische Zeitu ng, Berlin. 
mendable criterion of the purity of the wool fat to be • • •• • 
examined. While a well purified wool fat separates The Philadelphia Exposit i o n .  

clearly an d sharply by pach manipulation , without The directors of the Philadelphia Exposition ASBo , 
any cloudy intermediate layer and with a lustrous ciation ,  of which Mr. P. A. B. 'Widener is presiden t. 
lJlane of separation, fro m the water belo w it, this d is- h ave chosen Dr. 'V. P. 'Vi lson to be the dirpctor-gell­
tinct separation does not at all  take place with a fat eral. It was decided that the exposition should be 
that has either not been p urified sufficiently or become I opened about September 15 and closed a bout N ovem· 
partly deco mposed in the process. On the contrary, a bel' 10. The national government has appropriated 
white, milky emulsion, that will not clarify even after I $300,000 for the exposition ,  contin gent u pon an equal 
long standing, will  be form ed underneath th e  fatty alllount being raised from other sources. This contin­
layer. This method of testing, which Lifschtitz calls I gency fund is about co mplete, $200, 000 bein g appropri· 
the " separation test , "  he considers to be by far the I ated by the Philadelphia City Councils and $50,000 by 
most i m portant criterion for a purified w ool fat that the State Legislature ; $50, 000 has also beeu raised 
has rem ained unaltered . through private subscripti on . Plan 3 for the work are 

When a p u rified,  water-con tai ni n g wool fat is  to be now under way. It will be given under the auspices 
examined, the process may be faci l itated by dispen sin g of the Commercial Museu m .  and it  is thought probable 
with the i n troduction of steam i nto the wat.m·- contain· that some of the b u i ld i n gs erected for the exposition 
i l lg fat. I t  is  sufficient to melt this preparation for will remain as permanent museum b u i ldings. An addi­
thirty  minu tes i n  the water bath over water. If the tional appropriation of $50, 000 h a s  been made by Con­
sample is a truly pure wool fat, the operator will no- gress for the purchase of samples of foreign good s to 
tice, precisely as stated above, the distinct separation I enable domestic manufacturers to acquire knowled ge 
between a nh ydrous and clear, transparent fat and of the kind of goods wanted by foreigners. 
dear water free from fat, with a sharp and mirrorlike • , • , -
l i ne of spparation , wh i l e, if th e sample was a defect· The Storage of Eggs. 

ively purified or decom posed product, this distinct An interesting experiment in egg storage was recently 
separation between fat an d water is  entirely wan ti ng ; tried at Leith. I n  June a batch of 50, 000 Scottis h , 
an d also the u p ppr layer of fat is not perfectly clear Irish, and Danish eggs were sealed up in a storage 
and transparen t . T h i H  test h as, i n  conseq uen ce of its apparatus, and were opened and examined four mont.hs 
eminent i mportan ce, been accepted i n  d ifferpnt p har- afterward , and only a sm all  proportion of the eggs 
m acopceias. for in stance, the Russian and A u strian. were found unfit for use. In this  meth od the eggs are 
If, however, an a n h ydrous wool fat is to be tested, the kept cool and the a ir  is allowed to have free access 
fat must fi rst be em ulsioned with 30 per cen t  water so around each egg, which is kept in an upright position. 
as to obtai n  the water-containin g fat, and this m ixture The eggs are tu rned period i cal ly, so that the yolk of 
must then be submitted to the test, or else, as above the egg is con stantl y P i l l  bedded i n  album en.  This is 
stated, steam m �st be passed through the fat above accomplished b y  p laci ng' the eggs in frames which,  by 
tlote water. the action of a lever, can be incl i ned in different direc· 

Li fschii.tz establishes the following rules for the tions as needild. In this way 23,000 eggs can be turned 
purity of wool fat : over in a min ute without any chance of breakage. 
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The Work of th e School of Athens at Corinth. 

'f hree years ago the Ephor-General of Antiquities, in 
Greece, granted to the American School at Athens the 
privi lege of conducting excavation s on the site of the 
ancient city of Corinth.  The director of the school, 
Prof. Richardson, and his colleague for the year, Prof. 
Benjallli n Ide "\Vheeler, of Cornell University, agreed, 
says The 'fribu n e, that no valuable site in the king­
dOlIl promised more i m portant results in excavations 
than t h is city, which in  all Greece was second only to 
Athens in magnificence, wealth, and population, an d 
had great h istoric interest. They were well aware of 
t h e  magnitude of the task, for the ancient city was of 
very large size, and the r u i n s  are also covered by a 
layer of earth froUl 15 to 20 feet thick. 

The work in  1896 was of a tentative nature, as the 
topograph y  was al most unknowu, except the two 
harbors and the Isthmian sanctuary in the suburbs. 
'f wenty trial trenches were dug, and the ancient Greek 
theater was discovered, with portions of a Roman 
theater resting upou it ; also indications of the prox­
i m i t y of the Agora. In 1897 the work of excavation 
was interrupted by the war between Greece and Tur­
key. In 1R98 excavations were continued w ith one 
h undred and twenty men, aud were facilitated by the 
use of a track and twelve cars. The fountain Pi rene, 
which was the center of the life of the ancient city, 
was one of the results of these excavations. They also 
discovered the lintel of the synagogue of the Jews, 
wh ich, it  is assu med, is  the very synagogu e  in which 
St. Paul taught when he first came to Corinth .  T h e  
American School has n o t  money with which t o  con­
t inue the excavations at Corinth in the spring, and it 
will greatly be regretted if work must cease on account 
of a lack of a very few thousand dollars which is neces­
sary to carry on the work. 

e . e ,  • 
S [MPLIFIED APPARATUS FOR SPECTROSCOPIC 

PHOTOGRAPHY. 
BY JOHN HELLYER WHITE. 

The spectroscope has al ways been an interestin g  
but somewhat unfamiliar i nstrument t o  semi-scientific 
people, partly because of its expense and partly be­
cause of the care and skill that are required to use it 
successfully. I have made some experiments with ap­
paratus that i s  very simple and have I-{ot very good re­
sults with it .  I t  consists of only an ordinary 4 X 5 
camera, a smal l  Bro w ning pocket spectroscope, and a 
stand to hold the spectroscope in place. 

Nearly e verybody has some sort of a camera, and 
the spectroscope would be the only extra expen se. 
These small spectroscopes are m anufactured by many 
optical firms, and a very good one can be obtained for 
ten dollars. With this apparatus I obtained a picture 
of the solar spectruIll nearly three inches long, aftel' an 
exposure of fifteen seconds. This showed an abun­
dance of lines, the group about the " G "  line bei n g  
especially fi n e .  O n  orthochrolllatic plates th e  ex­
posure was doubled, but a negative was ob tained that 
went from the invisi ble " l\f )) line in the violet to the 
sod ium " D )) l ine in  the yellow end 
of the spectrum .  

J ( ieutifi( jmeritJu. 
in three-fourths of an inch of the terminals, in order to 
get the necessary light. The extrem e  simplicity and 
s mallness of this apparatus make it especially valua­
ble where a larger apparatus cannot be used. 

• • • 
SOME CURIOUS AUTOMATA. 

Of all the inventors of mechanical curiosities, Jacques 
Vaucanson was certainly the king. [ n  the ingenuity 
of hi;; mind he equaled. if he did not su rpass, the most 
skillful of m en. 

In  the first book of the Odes of Horace, we read that 
Arckytas manufactured a woooen pigeon, which, ac­
t u ated by a mechanical movement, flew from place to 
place. This, however, was nothing as compared with 

INTERIOR OF VAUCANSON'S AUTOMATIC DUCK. 

A, dockwork; B, pump ; C, mill for grind�ng grain ; -P, intestinal tubl' ; 
J, bill ; H, head ; M, feet. 

the automatic fly manufactured by Joh n MUlier, and 
which flew around the table during a dinner, and 
alighted upon the hand of its owner and manufacturel', 
to the  great astonishment of his guests. 

Philippe Camus describes an extraordinary auto­
matic group, w h ich w as special ly constructed for the 
aUlUsement of Louis XIV. It was a minute coach to 
which were harnessed several horses, and which rol led 
over the table. Upon starting, the coach man cracked 
his whip, and the horses began to prance and then be­
came quiet and started off on a trot. The coach 
stopped in front of the king, and the lackey j umped 
from his seat, and, opening the door, handed out a 
handsomely dressed lady, who walk"d toward his  ma­
Jesty, saluted him ceremoniously, presented a petition 

SPECTRUM OF ALUMINUM. 
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upon which it slightly leaned. It was capable of playing 
a dozen different airs with remarkable ease. To effect 
this result,  there was a system of weights that actuated 
a bellows placed in the interior of the automaton, and,  
through an invisible tube, forced ail' to the fl ute, where 
it acted in the usual way upon the stopple of the open­
i n g. In order to obtain the modulations, and, conse­
qnently, a complete air, the fingers of the automaton 
were movable and closed the holes of the flute hermeti  
cal ly  when at rest, and also ro'e and replaced one all­
other through the traction exerted by wires and cords 
that were tautened and relaxed by the play of a 
toothed cyli nder. 

About sixty years ago, a jeweler of Boulogne con­
structed a wonderful automatic prestidigitator. 'fhis 
figure, correctly dressed in black, performed various 
sleight· of-hand t ricks with remarkable dexterity, and, 
when it  was applauded, graceful ly sal uted the specta­
tors to the right and left. One of i ts tricks was the fol­
lowing : It struck a table several times and made an 
egg come out of it. It  then ble w upon the latter, w hen 
out of it carne a bird that flapped its wings and sang, 
and a fterward entered the egg again.  'fhis trick fin­
ished the exhi bition. -Lectures pour Tous. 

. 4 . � . 
queen Victoria's Yacht. 

The new royal yach t for the Queen of Englan d  was 
com m enced o n  December 23, 1897, when the first keel 
plate was laid at the government dockyard at Pem­
broke. The name for the new yacht has not been 
chosen as yet, and the Adllliraity have not, until  re­
cently, given out any particulars of the new vessel ; 
but now. however, they h ave done so. The new yach t 
wi l l  be 380 feet long ; her  bearn is 45 feet ; the draught 
is  to be 1 8  feet, and her displacelllent is to be 4, 600 tons .  

It  wi l l  be seen that t his yacht is  m uch larger thal l  
W.  K. Vanderbilt's yach t " Valiant. " The new royal  
yacht is as large . as the cruiser " Baltimore, " larger 
than the " New Orleans," and m uch larger than the  
. •  Hohenzollern, "  the German Emperor's yacht. The 
latter boat is really nothing more than a cruiser, with 
apartments for the E mperor. The new royal yacht 
w ill be a yacht pure and simple. The h ull  is  to be 
steel sheathed with wood and covered with copper. 
She wil l  have three funnels and two masts ; her twin 
screws w i ll be driven by tri ple· expansion engines ; 
steam will be su pplied by eighteen Belleville boilers, 
which will work at a pressure of 300 pounds, which wil l  
be red uced at t h e  engines to 250. It is expected that 
the yacht will be driven at a speed of 20 knots an hour 
with the engines making 140 revolutions a minute. It  
i s  expected that the new vessel will  cost in round n um­
bers about $1, 500, 000. 

The C u rrent S uppleDlent. 

This week's number of  the SUPPLEMENT, No. 1203, 
contains a large portrait  of the much-talked-of Dow­
ager E m press of China. Prof. Lewes has a popu lar and 
val u able article on Acetylene, giving all the inforlI.!a­
tion that has been obtained up to date regarding this  

T h e  cut of the aluminu m  spec­
trum hllre s hown was taken in the 
Jefferson Physical Laboratory with 
this apparatus. The accompany­
i n g  engraving represents the camera 
w i t h  a movable ground glass screen. 
The spectroscope is at the front 
supported by a 5tand. In front of 
the tube is  the source of light, either 
an electric arc or spark. Of course, 
w hen the snn is used fol' the l ight, 
other light is not needed, and the 
sun is focused on the adj llstab le slit 
of the spectroscope w ith a COHlIllon 
double convex lens. Considerable 
care is needed to keep out all extra 
light from the p late, and for this 
p urpose several pieces of the b lack 
paper that cOIIl es wrapped rou nd 
plates were taken. C utting a hole  
through them the size of the barrel 
of the spectroscope, pushing them 
u p  to the camera so that all the 
l ight was kept out, proved to be 

SIMPLE APPARATUS FOR PHOTOGRAPHING THE SPECTRUM 

peculiar gas. There are sev eral 
i l lustrations of interesting electr ic  
motors, and an illustration of i1 
com pound French locomoti ve c ;  
high speed. An account of t h o  
construction o f  the Gatling ea�t 
stee l gun and an explanation of t h e  
test recently given, by M r .  Gatl ing 
himself, i s  of interest. There is  a 
striking i l lustration of the new art­
ists' V ienna Exhibition buil(l ing. 
An il lustrated article on Archreo­
logical Museums explains the best 
mode of lighting exhibits. There is 
an extensive report of the recent 
meeting of the Geological Society 
of America, as well as the report of 
an interesti ng lecture on the " Dis­
eases of Nations, "  w h ich describes 
rather ful ly the causes at work tend­
ing to their ult imate downfall. The 
" E volution of the Song B ird ))  is  
treated at length,  and i nterestin g  
i l lustrated articles o n  t h e  . .  Utiliza­
tion of Unio Shel l s  for Buttons" 

the best method. although black cloth can be used. 
The electrical apparatus used to take the aluminum 
spectrum was quite complicated, b ut before this I used 
simpler apparatus that is  within the reach of every­
body. For m y  spark I used a s mall ind uction coil 
that gave a spark half an inch long. This was 
operated by a p lunge battery of moderate size. I 
used terminals of the metals I wished to photograph, 
condensing the spark by means of a small Leyden jar, 
which was insulated from the ground by a piece of 
glass, the o utside of the jar being con nected with one 
pole of the secondary of  the coil and the inside with 
the other. T his Leyden jar condensed the spark from 
one-half to about one-quarter of an inch, but it also 
made it very bright. The exposure needed on ortho­
chromatic plates was about ten minutes. In  the case 
of the spark spectrum, the spectroscope was put with-

to him,  and then re entered the coach. The lackey 
closed the door and j umped upon his box, the whip 

snapped and the horses galloped off. 
Vaucanson did better still. His  automatic d u ck was, 

to connoisseurs, an object of admiration. The bird 

waddled off in search of food, and picked up and swal­

lowed the seeds that it met with.  '1'hese seeds, says an 

article in  t h e  Biographie Universelle, passed into the 

stomach through a series of triturations that facilitatecl 

the introduction {'If them i nto the intestines and caused 

them to accom plish all the phases of digestion. 

It was impossible to di stinguish this duck froUl a liv­

ing one. It  splashed about i n  the water and quacked 

at pleasure. 
Vaucanson's mechanical flute player also was a mar­

vel. It was a life-size figure clothed in the fashion of 

the period, and standing alongside of a broken column, 

and on " '1'he Principles and Prac­
tice of B u l b  Growing " are of present practical value. 
'fhere are also the usual notes on electrical, rail way 
and engineering matters and useful forllluire. 

C o n tent",. 
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RECENTLY PATENTED INVEN TIONS. 

Ricycle-A P plia nces. 

CHAIN-CLE ANER.-JOSEPH C.  CONN, Ilion, N. Y. 

wheels upon the axle in tbeir correct positions, distance- I can be applied to a line in order to support the lower run ' METHOD OF AND DEVICE FOR PRESERVING 
collars are employed, which may be changed in position thereof from the upper run, and at the same time permit FRUIT FROM DAMAGE DURING SHIPMENT .-· 
to comply with different gages. Underneatb tbe car- an easy manipulation of the line. The trolley comprises SILAS R. DIVINE, Loch Sheldrake. N. Y. In order to 
riage-floor, hinged pawls are suspended, which prevent a frame made of a single piece of wire, which frame has preserve strawberries Hnd other fruit during transporta­

The chaiu-cleaning mechanism comprises a base sur- the axie's turuing during the time the wheels are being its lower portion formed mto a loop for tbe reception of tion, this inventor provides a metbod of packing fruit 
mounted by an adjustable standard carryin!?; brusbes screwed outwardly or inwardly on the axle, aud which the lower run of the line. One member of the loop ex- which consists in embedding each stem, calyx, or �ap of 
upon which standard a wbeel is m011llted. A well in tbe engage ratchets on the axle. 'l'hese pawls securely hold tends diagonally, with t.he ends of the frame terminating the frnit in a plastic componnd (such as plaster-of-Paris 
lower part of tbe device is adapted t.o contain a cleaning the axle in place. at the diagonal member. The pulley is jourualed m the or sngar) capable of hardening. With such a method of 
material, such as gasolene. The chain after having been npper portion of the frame. packing, the fruit will not be dislodged nnder ordinary 
removed from the wheel, has i ts  el1d� united and is then dOt" 
hung upon the wheel, with one side between the brushes. E l ectrical C o ntrivances. � AGON.-CHARLES W. HEMM, Kendall, Ill.  An con I IOns. 

The wheel i. then turned, and the chain passed through ELECTRIC PROPULSION FOR VEHICLES . _. ordmary farm-wago�. by means of this inventor's devke, PROCESS OF TREATING BLAST- FURNACE 

the brushes and the gasolene. After having been thor- . FmEDRlcH W. SCHNEIDER, TrIberg, Germany. In can be tran�formed mto a h�y-wagon. The. devlC� IS a SLAG FOR CEMENT.-ALEXANDER D . ���ERS, �o­
oughly cleaned, the gasolene-well is removed, and an oil- this improvement for the propulsion of vehicles by ac- I  fixt�re havmg a body-portIOn adapted to lIe vertlca�ly boke.n, N. J. To ad�pt .lag for use as a sllIclfymg m­
well substituted. The chain is then again passed tbrougb cnmulators, a main battery when startmg is pnt in cir. , agamst the SIde beam of th? wagon. A head at tne I gredlent, for .hydranlIc. ce�ents, a m�thod has be�n 
the wel l and thus thoroughly lubricated. cuit parallel with a small anxiliary battery, constructed upper end of . the body-portion extends transversely �evlsed whIch consIsts m superfiCIally desulfu�lz-

for quick discharge, the purpose being to supply the ad . thereto to project over the top of the wagon-beam. mg pulverIzed blast-furnace slag by a weak solntlOn 

E nginee t'ill2" I m provelllents. 

STEAM-BOILE I{.- BENJAMIN T. STAUBER, Jewell, 
Kan. This steam-boiler has both an inner and an outer 
shell; the inner shell is entirely open at the bottom 
and is designed to collect the steam. The space between 
the inner and outer shells is filled with water. The 
inventor claims for his boiler an ability to raise steam 
rapidly and to make large and rapid increase or reduc­
tions of steam without blowing off. 

ditional current required at the start essential ly from I 'I'wo perpendICular flanges stand on the Ijead and carry a of nitric acid, and in rendering alkaline the super­
the auxiliary battery, thus avoiding a high rate of dIS- cross-bar. ficially-desnlfurized slag by impregnating it with a 
cbarge from the main battery and thus increasing tbe DOOR-CLOSER.-DENIS HOGAN, 682. Marcy Avenue, solntion of sodium carbonate. 
efficiency of the battery. By this construction the in- and FRANK McMAHON, 947 De Kalb Avenue, Brooklyn, SHIRT. - BENNETT BERNSTEIN, New York city. To 
ventor avoids the excessive discharge incidental to the New York city. The purpose of this invention is to mske a 'shirt as economically as possible, and, at the 
use of the mixed system of accumulators. provide a door with means whereby it can be readily same time, to reinforce the material and thns produce a 

ELECTRIC SWITCH.-OSCAR H. SCHUCK, Phila- swnng in and out ; and whereby on its release from durable garment, are the purposes of this invention. 
delphia, Penn . In the ordinary arrangement of door- eith.e� posit!on it may swing automa�icalJy into a �losed The shirt has a body across the back of which a sleeve· 
alarms, a switch is placed in the circuit. near the door, p�sItIon WIthout t�e u.

se of expenSIve double bmges. back section extends, is fastened, and has its end 
which switch may be turned to break tbe circuit when it 'l he door has a bearmg m the form of two pulleys spaced portions projected beyond the body to form the backs of 
is desired t!jat the door shall remain open without ring- I apart and journaled in the top of the door. A rope the sleeves. Two sleeve-sections joined to the edges of 
ing the bel l .  It sometimes happens that such switches I passes over the pulleys and is weighted at one end. The the ends of the sleeve- back sections have their inner 

Mech anical Devices. are carelessly left open when the doo), is closed, thus I weight rises and falls in . a bore in the door. A pin se- ends overlapping the body c�ges at the armholes to re-
ROPE-MEASURING MA CHINR -HuDSON G. CHIL- rendering the alarm inoperative. In order to overcome : cured t� the door-fr.ame IS engaged by the outer end of mforce th� body at these pomts. The sleeve-front sec­

TON, Canton, Miss. To indicate the length of rope, the difficulty, this invention provides a switch having a I the fleXIble connechon. When the door is swnng, the tlOns termillate at each SIde of the throat. 
cord, wire, automatically, while running off from a coil, s�ring normally holding the switch-arm in connection f pulleys in .mo�ing with the ?oor en��!(e t�e rope. As I ---
a machine has been devised consisting of a frame to With the contact-brush. At the free end of tre switch- I 

the rope I� fastened to the pm. t?e " eIght IS drawn up 
Designs. 

which a standard is vertically secured ; a grooved arm a lug is located A lug on a spriUf'-preBsed sliding ' by the actlon of the correspondmg pulley. When the I . . 
measuring-wheel which has a face-pin, and which is jour- plate is desi�ncd to �ngage the arm-lug 'in ord�r to hold door is released, the weight closes the door. . WALL'r:APE�.-CHA.RLE.

S RUFFLY, Rlxhmm. Ger-
naled on the upper end of the standard ; a toothed and the �l'm in op�n position whe� the door ' is open . . Upon I BRACKET .-FRED S. JEWETT, Laconia, N. H. This :�i���, �h:�ed;�:;:s����t�;nw��c���;��: fI�;"�i

s
b��� numbered slide vertically arranged and movably and clOSlUg the door the pl�te, actmg throu�h t�e m.edllUl'. of I bracket, designed to be applied to a window-frame so gloxinia. and achimencs flowers, together witb foliage elastically held in guides on the standard adjacent to the the .l�gs, causes the SWitch to return to Its clrcmt-closmg that a shelf may he removably held and adjusted, has a and sprays, cOllstitutes the body-portion of the bouquet. wheel, its toothed side being adapted for engagement pOSItIon. body-plate. the upper portion of which is provided with From the body-portions morning-glory vines trail down. with the 'Pin of the wheel, as the pin revolves around the . all d' 

journal ; and a spring to hold the slide in any adjnstment. 
a vertJ� y-exten mg slot .having an enlarged lower end, BORDER FOR W ALL-PAPER.-CHARLES RUFFLY , 

Tbe length of the wheel-periphery being known, each llliscel laneous Inventions. and With a notc� extendmg to the npper edge of the Rixheim, Germanv. The leading feature of this design 
A body. plate. HOrIzontal flaD!?:es secured to the lower . . . . . 

rotation of the wheel caused by paying off the rope will SI�GLETREE - HO?K. -
. RTH�R R: SULL.IVAN, portion of the body-plate receive between them a shelf. con"lsts m a festooned fabriC and bunches of flowers at 

be indicated by adjusting the slide Olle tooth higher, and Rome, Ga. The hook IS prOVIded WIth a pIvoted Imk or . . the ends of the festoon. 
the nnmeral shown on the slide above tbe top of the I bar. When the hook gravitates to a vertical position, ' � dtranrerse 

d
hP IS atta�h�d to the out�r edge of the DOC'I'OR BLAD E FOR PRINTING-PRESSES. -

standard will indicate the nnmber of rotations and hence the link gravitates to a similar position directly across the 1 0 y-p ate an engages t e ront of the wmdow-frame. 
GEORGE UDELL, Providence, R. I. Doctor-blades, when 

the length of rope. mouth of the hook, �nd is lo?ked there against lateral i THA ''VING-APPARATUS.-RAYMOND A. LACKMAN, forced into their holders, freqnently become convex in 
ORE-GRINDER AND AMALGAMATOR _ JACOB 

displacement by an mtllrned Imk on the hook. In this Earling, Iowa. In order readily to thaw frost in the form at their edges, thereby considerably impairing tbe 
GERSTLE, Portland, Ore. The pan-bottom of this ore- position the hook is closed, and the trace-chain cannot ground, this inventor has devised a heater monnted on a efficiency of tbe blade. This design provides a blade 
grinder is curved in section, eo that the pnlp gravitates to become displaced. I sled, the top of which is formed like a grate. A hin!2;ed concave in form at its edges. so that the blade when 
the middle line between the grinding surfaces. In order REVOL VING SHOW-CASE.-ItOBERT W. LEVITT front door and a rear door are provided for the heatcr. forced into its holder assumes a straight edge. 
that the pulp may be kept in motion so as to come and CHARLES W. HUNT, Somerset, Obio. The purpose I A boiler is mounted on the beater, and the steam gene- NOTE.-Copies of any of these patents WIll be fnrn­
under the shoes and into contact with tbe quicksilver, of tbis invention is to provide " revolving show-case rated therein is conveyed to a hollow ground-boring ished by Munn & Co. for 10 cents each. Please send 
plowshare-like scrapers are provided for each shoe, one which can he readily cleaned. With this end in view, tool by means of a fleXIble pipe. the name of the patentee, title of the invention, and date 
of which scrapers loosens and brings down the pulp that the snow-case is made with a series of detachable com- i VEHICLE.-JOHN L INDSEY, Sandersville, Miss To of this paper. 
generally collects near the center of the pan and aronnd partments, any one of which can be taken out, cleaned ' provide a vehicle especially adapted for hanling logs, ................................................................................ !!!"! .. 
the middle of the hub, and the other one of which draws . and refilled, without disturbing the rest of tbe case. The this inventor has devised a wago.J so constructed that the 
the pulp back from the outer edge of the pan. The shoe- I case operates on the general principle of a central stand- ' trucks will be enabled to yield vertically and laterally NEW BOOKS, ETC. 

arm IS yieldingly constructed and made to drag, thus al- ard, tnrning in a seat or step bearing in a base. I with?ut losin.g in stability or strength. 'I'he vehicle RIVE RS OF NO RTH AME RICA. A Read-
lowing the shoes to be used until quite thin and obviat A CETYLENE GAS GENERATOR.-JAcOR L . GEB consists of pIVotally connected trucks, each of which ing Lesson for St udents of Geograph y 
ing the necessity of constantly snbstituting others. The HART, Hot Springs, Ark. This generator consists of a I comprises a frame with which axles are loosely connected, ann Geology. By Israel C. Russell .  
dies form a detachable bottom to the pan and are seatcd car bid-chamber, a generating tank commnnicating with i whereby the frame is capable of movement upon the New Y or k: G. p, Pu t n am's Sons. 
in recesses with their npper faces flush with the curved an external float-tank, and a gasometer. A float within I axles ; a reach having rocking movement upon the axle ; Lono on : John M urray. 1898. Pp, 
bottom. They are �o joined t!lat a. section �ay be re- the float-tank is c?nnected by rods .and le;�rs ,yith the I and a bolster mounted to. rock upon tbe frame. and X V, 327. 
moved at one tIme, m order to faclhtate cleamng. I valve of the carb

ld-chamber, and ItS posItion depends reacb, whereby the bolster IS enabled to move vertICally This is an admirable book and is filled with valuable 
RAZOR STROPPING AND HO:'<ING APPARATUS. upon the pressure of gas in the generator. When this . on the frame. and reliable information which is told in a popular man-

-JOHN A. PLATT and FERNANDO C. Dos PASSOS, Augns- pressure sinks, the float descends and canses the valve I BUCKLE .--JACOB POLKA, Smith .Centre, Kan. This ner without destroying its scientific value. If students 
ta, Ga In tbis apparatus for sharpening razors, the blade I of t�e carbid-cb�mber to open, in order that a quantity of , buckle is especially designed to be used on traces, the I would read books of this nature, it is certain that the 
is securely beld, so that its edges are subjected to the carbld may fall mto the generator. When the pressure construction being such as 10 permit the trace to be held science of physical geology and physical geography would 
sharpening action of parallel rollers, each provillcd with becomes excessive, the float rises and stops the further ' firmly and secnrely without injnry. The buckle has a take on a new meaning for them. We now have works 
a spirally. arranged leaf of leather for stropping the generation of gas. The apparatus bas been so con_ main frame, a tongue-frame mounted removably on the which compare with this one on volcanoes, eartbqnakes 
blade. The rollers are driven by gearing tbrough the structed that it will comply with the demands of tbe main frame, a tongue carried by the tongue-frame, and oceans, earth-scnlpture, etc., and all students in our col : 
medium of a crank. insnrance companies. coacting therewith ,  and a spring attached to the main leges and scientific schools shonld be required to read at 

WIRE-STRETCHER. _ SPENCER S. SANDERS, Hem- METHOD OF AND APPARATUS FOR EXTRACT- frame and engaging the onter end of the tongue in order least half a dozen good books on the various subjects 
lock, Ohio. On the frame of this wire-stretcher a nut ING BITUMEN FROM SAND.-AuGUSTUS S. COOPER, removably to hold the tongue. noted . The present volume is admirably illustrated 
moves in guides aud is engaged by a screw. Tongs grip San Francisco, Cal. In various parts of the United FASTENING FOR FLOOR-COVERINGS.-JAMES and t'te bibliographical references are excellent. 
the wire. Connections hetween the nut and the two States large qnantities of sand, the gra�s of which are K. THOMA, Winfield, Kan . To provide an improved CORONA AND " C ORONET. " By Mabel 
arms of the tongs are provided whereby, when the nnt is cemented together by bitnmen, are foun . The princi- means for holding down carpets, oil-cloths, and the like, Loomis Tod d .  With i l l ustrations.  
moved in one direction, tbe tongs wil l be tightened on the pal object of the present invention is to obtain t,his bitu- this inventor has devised a fastener provided with a Boston a n d  New York : H oughton, 
wire, and when the nut is moved in tbe opposite direc- men free from impurities at a low coot. 'l'he method base-plate having at one end an npwardly-extending Miffli n & Com pany. Cam bridge ; 
tion, the tongs will be released from the wire. employed consists in subjecting the material to crnde pe- flange, on which is pivoted a top plate, between which T h e  Ri vers i d e Press. 1898. Pp. 383. 

BENDING-MACIIINE.- CHARLES SEYMOUR. Defi- troleum in ord�r to dissolve �he bitnmen, in sub�ecting the and the base-plate, the floor-covering is passed and held Price $2. 50. 
ance, Ohio. This invention is an improvement in bend . mass to .the actl�n o.r a benzm solvent fo: the bItumen: III in place, Spikes extend down from the base-plate and 
ing-machines, and is 1Il0re especially designed to provide mechamcally agltatmg the mass, separatmg the solntlOn I are adapted to be driven into the floor so as to secure the Tbe present volnme is a narrative of the Amherst 

from the sand evaporatmg the solvent from the as I eclipse expedition to Japan in Mr. James' schooner 
a means for bending wagon and carriage fellies and the h I d t ' . th I t · . d 

- , fastener in place. Pins on the base-plate pass through yacht " Coronet," to observe the sun's total obscuration, 
like. Upon the frame of the machine swinging, con- p a t an re urmng e so ven m vaporize form to the covering and hold it on the fastener 

fresh portions of the oiled sands. I . Angnst 9, 1896. It is a tasteful volume dealing with the 
nected bending-arms are mounted. which carry a master- TOOL-HANDLE.-JACOB TVEIT, Stoddard, and OLE events of the trip. The volume is most interesting and strap superposed by a minor strap for receiving the HOLDER FOR FLY-PAPER.-CHARLES F. FERNALD .  OVERSEN, La Crosse, Wis. The handle provided by 

d F J K S t P I C I Th b d I will appeal to all who care for unconventional traveling. straight timber to be bent. On the main frame is arranged an RANK . ARTEN, an 1 au a, a .  e 01 er these inventors is desiQ'lled to fit hoes rakes forks and . b te h' h ta d d '  � , , , It sbould not be snpposed that it is interesting only to a form having a segmental rim and inclined guideways and comprIses a ase-pla , upon W IC a s n ar IS monnt- the like so that the tool held can be readily removed and 
movable rim sections at the ends of the form-rim, sliding ed. Upon the stand.ard a top plate slides. Between the i can be �dJ'nsted either vertically or laterally. The ban-

the scienti"t. On the contrary, it appeals to the general 
h Id Th t I t 1 reader and will be a welcome addition to any library. in the guideways. The peculiar construction of the I plates the fly-paper IS  e .  e op-p a e may be lifted die has a bifurcated shank the members of "'hl'ch are , .. The illustrations which fill it are excellent and have con-form enables the bent timber to be conveniently re- off the standard and the �y-paper bent i.rrto the form of provided witb opposing socket-faces adapted to receive 

moved. a tuhe and secured at ItS edges by pms. The holder between them a ball connected with the tool. A bolt 
siderable scientific value. 

MOTOR.-CARROLL M. BELL, Greencastle, Ind. To may be suspended from the ceiling by a string or wire. passes loosely through the members of the shank and is DIE TINTEN -FABRIKATIO N. Von Big-

provide a simple motor, arranged to utilize the motive D RVICE FOR USE IN WRITING.-EDWARD H. provided with a head at one end and a nnt on the oppo- m und Le h ner. With three il lu st ra-

agent to the greatest prOfit, and designed to drive vari- LANIER, 530 Walnnt 8t., Cincinnati, Ohio. This device sIte end, in order to clamp the ball in place. A lever is ti on s. Vienn a : A, H artl ebe n .  Pp. 
ous machinery and to act as an ail' or water pump, are the is intended to be worn on the hand for the purpose ' pivoted on the shank at the rear of the bolt, and by its 245. 8vo. Price, pll per, 90 ('ell t�. 
purposes of this invention. The motor comllrises wheels of securing a proper position of the thumb in writing. I means the ball is more securely clamped between the Sigmund Lehner�B work needs no introduction to the 
in mesh with each other ; weighted arms carried on the As the correct position of the thumb in a measure insures ' shank-portions. maker of inks ; for the foul' editions throngh which the 
peripheries of the wheels ; and mechanism for giving the the correct position of the fingers, the device thus oper- MAGAZINE CAMERA.-ANDREA ANGEL, Liverpool, work has already passcd have long been favorably re­
weighted arms a movement in opposite directions . 'rho I ates to attain a correct position of the har:d. The device England. This invention provides improvements in garded by every maker of writing-fluids. In the pres­
arms are adapted to operate pumping machinery car- comprises a bow having its bore formed to correspond cameras in which are used a series of sensitized films ent fifth editioE of this monograph on the manufacture 
ried by the wheels. with the correct bend of the thnmb, and an adjustable separated by backing-cards alternated with the films in of inks the author has thoroughly revised his work, and 

connection for the free ends of the bow. the usual manner. The invention consists principally of added many formul,.,. 'l'be directions given and the pro-
Railway -Contrivances. TIRE-HEATER. -EDWARD G. FERGUSON and JOHN mechanism whereby the films are prevented from buck- cesses described are tbe result of carefu l  experiment on 

RAIL AND TIE PLA'l'E.- JOSEPH F. ])IONNE and P. HOLMEN, Kensett, Iowa. The tire-heater has an an- ling and are held perfectly flat during exposure, and the part of the author, so that any one who carefnlly 

JOSEPH A. GUY, Edmundston, Canada. The object of nnlar heating-chamber and doors to open and close the whereby the release of the films in succession and the follows the directions given and employs pnre materials 

this invention is to provide a tie-plate which is cheap front face thereof. To a central vertical frame· bar at- disposal of the exposed films and their backing-cards are should obtain good results. 

and which will firmly holJ the spikes in position, and tached to the back, a bracket-bar is secured with its body I effected. A cpecial object of the invention is to dis- STEA M  NAVI GATIO N. By Jam es Croil. 
t'llIS perf�ctly maintain the gage of the rails. 'rhe plate parallel therewith and extending across the npper por- I pense witb notching tbe films, or otherwise adapting ]}fon t rl'al. W i t h  i l lustration s and 
has a flat body provided with portions at two diagonally tion of the annular chamber. Tire-supporting pins or I them for the action of the releasing mechanism. portrai ts. Toront o : Wi l lhlHl Briggs. 
opposite corners offset or bent upward to cover the SPike- I 

rollers are journaled i� the frame and bracke�bar and I GRID FOR COTTON-GINS. ' _ MAN CHERSHAH DOR- Montreal : Th e Mon treal News Com-
heads. these portions opening oppositely toward the sides extend acr?"s the heatmg chamber. In te;-meshmg gears 

I ABJI DAROOVALA , Bombay, India. In the present gins pall y, Li HI ited . 1898. Price $1. 50. 
of the plate . Notches 111 the corners of the plate receive npon the pms 01' rollers enable all the pillS or rollers to 

I d '  I d' th fi of th fi d 'd . 1 This volume is a decided addition to the literature on 
lockin ik be Elimultaneously revolved. nse. III n ta. e ngers e xc grI S arc ll.erC' y 

g sp es. 
T 

• •  plam fingers attached to a base-plate, and the outer ends this ever popular subject. The historical work is par-
MEANS FOR ALTERING GAGRS OF RAILWAY N ECK-YOKE . - CYRUS COOPER, Tiverton, OhIO. of the fingers are in no way secured from movement. ticularly go'>d, the most essential links in the history of 

ROLLING-STOCK.-LoUIS PEARCE, Frernantle, West- The neck· yoke i. designed to be attached to the poles of As a result, small stones or other obstructions. during steam navil1ation being pieced together in some very 
ern Australia. This in vention seeks to provide means two-horse vehicles, and is constructed so that it can be the process of ginning, very often bend the fingers and readable cbapters. The author is well qualified to speak 
whereby the difficulties inCIdental to the various breaks readily connected with and disconnected from a notched destroy the eqnal spaces between them. 'l'o overcome of pioneer days. for he introdnces some personal remin­
of railway-gages may be overcome. so that the same head formed on a block swinging in the pol e. The con- this difficulty, the inventor of the present grid employs a : iscences of a voyage made in a sailing vessel fifty-seven 
r<�lling-stock may he used on all lines , even thongh of strnction prevents the accidental displacement of the strap rigidly connected with the outer end of its fingers, years ago. The time, forty-two days, was " excellent, , .  
different gage. With these ends in view, the inventor yoke. : the top of the strap being inclined downwardly and being fa.ter by two days than the time of the "packet­
forms " screw· thread on the axle and a corresponding CLOTHES LINE TROLLEY. - ELLA GILON, New rearwardly. A moving grid co-operates with the fixed ship," the latter being the equivalent of the express steam­
screw in the eye or boss of the wheel. To retain the York city. This invention seeksto provide a trolley which · grid. ship of the present day. It is shown that the paddle 
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wheel antedated the steam engine, being driven by horse 
power variously applied. Denis Papin is giveu credit for the first steamboat. and the Scotchmen Miller and Sy­mington are duly recognized as having built steamboats 
m 1788 and 1802. Fulton's " Clermont" on the Hudson 
River and Bel l ' s  . .  Comet " on the Clyde are shown and deoeribed, the description. by the way, being mnch su­nerior to the woodcuts. The whole of the book is freely illustrated with woodcuts and half tone engravings of the various notable steamsbips of the age. The great 
steamship companies are taken up in their order, a brief 
s:,etch of the origin of each being followed by a descrip· 
tion of the leading vessels. Portraits of the fonnders and 
chief promoters of the various companies accompany the 
variOtls chapters. Particular attention is I'iven to the development of steam-navigation on the great lakes. rrhe 
text is written m a clear. concise style, well adapted to the subject. 
G RAMMAIRR FRAN<;AISR. By Baptiste 

Meras an d Sigmon M. Stern. N e w  
Y ork a n d  C h icagJ : H enry H olt & 
Company. 1898. P p. 312. 12mo.  
Price, cloth,  $1. 25. 

FIRST LESSONS I X  GR R MAN. By S igm on 
M. Stern. N e w  Y ork and C h icago : 
H enry H olt & Com pa n y . 1898. P p. 
292. 12mo. Price, cloth,  $ 1 .  

FIRS'l' LESSO XS I N  FRENCH. B y  Bapti�te 
Mel'as and Sigmon M. Stern.  N e w  
York a n d  C h ieago. H e n ry H o l t  & 
COlli pan y .  1898 . P p .  321. 12010. 
Price, dot h ,  $1. 

Perhaps there is uo beanch of pedagogy which has 
witnessed sucb remarkable cbanges in method '\vithin so brief a period as the teach ing of modern langnages. 
Prominent among thc institutions in the United StateR 
which have introduced the new analytic method of 
telching a foreign tongue may be mentioned the Stern 
School of Langua!?es, in New York city. rrhe three vol umes whIch lie before us embody the prinCiples of teaching '\yhich have earned for thie institution an envia­
ble position amung language-schools. 
In the H First Lessons " in German and French the 

foreign language is directly taught without the assistance 
of the native tongne, and, at first, without the interven­tion of grammatical rules. The language is learned by 
imitation and by constant use of the idiomatic forms brought forth in each lesson. Grammar is learned by in­duction, not by the memorizing of long rules and the 

J t itu tiftt �tutti,au. 
The charqe jor insertion under thw head w One Dollar a 

line jor each i'nsertion ; about eiQht words to a line. 

Advertisemen,ts must be received at publication office 

as early as Thursday morning to appear in the follow­

ing 1veek's issue. 

Marine Iron 'Yorks. ChlCag-o. Cat.alogue free. 
.. L. S." Metal Polish. Indianapolis. Samples free. 
Gasoline Brazing Forge, Turner Brass Works, Chicago. 
Yankee Notions. Waterbury Button Co . •  'Vaterb'y. Ct. 
Handle & Spoke Mehy. Ober Lathe Co .• Chagrin Fal ls.O. 
Schwaab Stamp & Seal Co . •  Milwaukee. Send for cat'g. 
FERRACU'rE Machine Co . •  Bridgeton. N. J. Full hne of Presses. Dies ane' other Sheet Metal Machinery. 
Special and Automatic Machines built to drawings on 

contract. The Garvin Machine Co., 141 Varick St. , N. Y. 
'Yanted made on ruyal ty, Vehicle Tire illustrated on p. 421 . Dec. 31, ISgs, issue. O. Ramsey. EI Campo. 'Texas. 

Cleanliness is the great point in treating lard. The fat is freed from all adhering fleshy or discolored matter by 
cutting. It is then cut up into small pieces and washed until the water runs off clear. It is next melted by di­
rect fire or stearn coil until it becomes perfectly clear. I t  is run through close linen filters into the barrels, in which it is stirred until white and opaque, but only thickly 
fluid. The great point is when to cease stirring. It 
is then cooled and tightly covered. Air makes it ran­
cid. 

(7565) P. L. H. w rites : I want to l ight 
one sitting-room with electric light means of a storage 
battery and primary batteries (chemical ) .  Would you kir,dly mform me what type of storage hattery and 
what kind of primary batteries you consider most suitable 
for Euch It purpose ? I should like to bave three or four 
lights of about 4 candle power or more if possible. A . The cWorIde accumulator is regarded as among the best forms of storage cell s . '1'0 cbarge them by a primary battery is a slow process. Probably the gravity battery 
is the best for the work, since it is most constant in cnr-Wanted-Capital to introduce Automatic Ifly Trap. rent. Salomon�8 H Management of Accumulators," price Application granted December 3, lSU8. Immense sale $ t .50, gives much iuformation Oll this subject. assured. �I. S. Featherstone, Goshen, California. 

'l'he  celebrated " Hornsby-Akroyd " Patent Safety Oil f!�ngine is built by the De La Vergne Refrigerating Ma­
chine Company. Fo(t of East 138th Street. New York. 

'l'he best book for electricians and beginners in elec­tricity is " liJxperimental Science," by Geo. M. Hopkins. By mail, $4. Muun & Co., publishers. 361 Broadway, N. Y. 
leT Send for new and complete catalogue of Scientific 

and other Books for sale by Munn & Co. , 361 Broadway New York. Free on application. 

IIINTS 'l'0 CORRESPONDENTS. 

(7566) P. A. M. w rites : I h ave made the eight-light dynamo described in the SCIENTIFIC A>lERI­CAN SuPPLE>lENT, No. 600, and would like to know how 
much and what size German silver resistance wire to nse for regulating purposes, it being shunt connEcted. A. 
'1'he field regulator for dynamo of SUl'l'LE>lENT 600 should contain 10 ohms resistance, or 200 feet of No. 16 
A. W. G. German silver wire. 

(7567) B. O. B. asks : 1 .  Electric ity is  generated by means of alternators at a power honRe­water power, for example. This electricity is to be con­
ducted to a place about fifteen miles distant. Suppose 
it is generated with a prcssure of 4.000 volts ; would it be well to step it up to ll,()()() or 12,000 volts ? A. Yes. 2. Could wire be insulated and still carry such a high voltage. and, if it could not, would harm come to birds 
which came in contact with it ? A. Insulated wire Na lne� and .t ddre88 must accompanv all letters should be used, of course, but even thcn, no one should or no attention will be paid thereto. 'l'hls is for am come in contact with the wire. It wonld be bad for the 
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. answers should bird which should bridge a wire to the earth. 3. "'--here give aate of paper and page or number of question. can I find any information in regard to the Keely 
I nq n iries not answeren in reasonable time should motor ? Can you give me the namcs of any scientific or be repeatea : correspondents will bear in mind that 

some answers require not a little research, and. engineering men who have seen said motor work ? A. 
thollgh we endeavor to reply to all either by [ettei It is supposed that Mr. Keely took the secret of his or in this department. each must take his tum, motor with him when he died. We cannot tell wbere B ni��� ������s

to
'\�?J

rc�as
fu��fs����it�

O!dd��:��:�� you can obtain information abont it. 
bouses manufacturing or carrying the same. (7568) W H D 

. 1 I S innumerable exceptions to those rules. In the " First Sl)ecial \Vritten Information on matters of • • . wrIt es : • n UPPLE-
Lessons n the chapters are divided into a language di4 personal rather than general interest cannot be MENT No. 641 , in " How to l\:lake a Simple Motor," by 
vision, oral exercises, grammatical exercises, and HWoer- expected without remuneration. Hopkius, it says in one place to use No. 18 magnet wire Scientifi c  A tnerican Snpplements referred terklaerungen " in the German book, " Explication to may be had at the office. PrICe 10 cents each. on armatnre and in another place it says No. 16. Which de mots " in the French hook. For Americans who are Books refcrred to promptly snpplied on receipt of is the wire to be used, and, if No. 1 8 .  how mucb is to be 
not as yet familiar with either language, the " First Les-

IU ii:��"'I "  sent £or examination h aid b di t' tl used ? A. In SUPPLEMENT No. 641 the size of wire in 
eons " will be of immense service in acquiring that much markea or labeled. S 0' e s IDC Y armature is No. 18. In one place it is misprinted. 2. 
desired familiarity. What SIze storage battery would it require to run 

Of the little Grammaire Fran9aise, written primarily (7558) R. J. S.  ask s : Wh ich is  the better two of these motors ? A. Use the same number of 
fnr those having an elemen tary kno wledge of French, -Toepler-Holtz or Wimshurst machine ?  A. It is difficult cells storage battery as of bichromate. The size of cell much can be said in praise. Its information is presentcd to say which is the better, a Holtz or a Wimshurst ma- is determined by the length of time · you wish to run so attractively , and its explanations are so clear and con- chine. Both are good. The Wimshurst is the simplcr your motor. 

45 
can be employed. It is simply the ratio of the number 
of turns in primary and secondary. The number of 
amperes which will flow is influenced largely by the self. induction of the tUl'llS of the primary. 2. Please give 
me dimensions for a static machine that will give an 18-
inch or larger spark if possible. A. For static machines, see SCIENTIFIC A>lERICAN SUPPLE>lENT, Nos. 548, 584, 6,17, 914. 948, price 10 cents eaeh. For an 18-inch spark, you will require plates 36 inches to 40 inches in diameter. 
3. Can the length of the spark be doubled by using a 
large condenscr ? A. Tbe mere length of spark of n 
static machine i3 . decreased by· the addition of a con­denser, bnt its intensity is increased. 

(7573) G. L .  asks : W h at effect will :.t 
shrill whistle or any ordinary noise havc on a gas light ? 
Will it cause any commotion to the flame in any way ? 
A. A shrill whistle or other sharp sound will produce a 
strong vibration in a flame which is pitched so as to vi­
brate in unison with the sound. See Tyndall's " " Sound," 
price $2.50, for much interesting information on selWii­
tive flamcs. 

(7574) B u,ron writes : I see in th e SCI­EN'rIFle A>lERICAN the description of an oxide of copper buttery. 1 would like to know if this battery is capable 
of furnishing light to say ten or more incandescent 16 
candle power lamps. A. No primary battery of any kind 
can be used to light 16 cand le power lamps with economy. The labor of caring for the battery and cost of materials 
is prohibitory. rrhe entire time of an intelligent work­
man would be needed for yonr plant, and a new set of 
materials every few days, varying with the number of 
hOUlo of use per day. We can safely say no snch outfit 
is in existence. 

(7575) C. F. W. asks : 1. W h at ad van · tuge have telephones with bridging bells over those with 
series bells ? A. 'fhe inductance is greatly reduced by 
putting the b811s in parallel with the line, or bridging 
them, as it is called. 2. lIow many instruments hav ing 10,000 ohm generators and series bells can be used on one 
short line ? A. We do not know what the practical 
limit is. 3. How many with bridging bells ? A. More than 
thirty bridging bells have been worked successfully 
across one line. 4 Can series and bridging bells be used on the sallJe line. A .  '1'0 an extent they can be, but it would be very poor economy. 5. What should be the resistance of ringer coils in t3eries with 10,000 ohm gen­erator ? A .  Ordinari ly about 100 ohms. o. Of bridl!­ing coils ? A. About 1.000 ohms. Webb's " Telepbone 
Handhook," price $1, and Poole 's H Practical Telephone 
Handbook," price $1 .50, aTe indispensable to everyone engaged in telephone work . 

TO INVENTORS. 
An experience of fifty years, and the preparation of more than OIle hundred thousand applications for patents at home and abroad. enable us to understand the laws and practice 011 both continents. and to possess unequaled facilities t'or procurmg patents everywhere A synopsis of the patent )M,WS of the United States and all foreign countries may be had on application. and per­sons contemplating the securmg of patents, either at home or abroad, are invited to write to this office for prices, which are low, in accordance with the times and our extensive facilities for conducting the business, Address MUNN & CO . •  office SCIF.NTIFIC AMERICAN, 

361 Broadwav. New York. c,se, that no difficulty should be experienced in studying machine. It is described in SCIENTIFIC A>lERICAN SUP- (7569) F. S. G. asks : Can you i n form 
a subject usually presented in a form repugnant to the PLE>lENTS 584, 647. 914, 948. Price 10 cents each, by me how many feet of No. 1� B. & S. gage iron wire it average student. mail. The Holtz machine is deSCrIbed in SUPPLEMENT, will take to make the core of an indnction coil lOy,; INDEX 
A RMAGEDDON :  A TA LE OF LOVE, WAR, Nos. 278, 279, and 282. Price 10 cents each, bJ mail. inches long by 1 inch in diameter ? A. About 460 pieces OF INVENTIONS 

AND I NVENTION. B y  S ta ll l ey VII a- of No. 18 B. & S. bare wire are required to form a round 
terloo. Ne w York : Ran d ,  McNally (7559) J. B .  R. �ays : T h ere is a paint bundle 1 inch in diameter, if all the pieces are perfectly 

For which Letters Patent of the 

& C o m pany.  189tl. Pp. 259. Pri ce, made of coal tar which is a good paint for iron, tin, and straight. This makes a little over 400 feet. 
clot h .  $1. felt roofs. Can you give me any information as to its (7570) R. McK. asks : Please i nform me 

United States were Granted 

JANUARY 10,  1899, 
Armageddon was the famous battlefield of the Hebrews, 

good or bad qualities, or the effect it has on metal roofs? what size German silver resistance wire to use in making . .  I would l ike yon to give me the formula for making upon which , thousands of years after, Napoleon gained such paint out of coal tar. I want to manufacture and a rheostat for six cells of Edison ·Lalande battery, type Q, A N D  E A C H B E A R  I N O T H A T  D A T E. 
a victory over the Turks. The author of " The Story of use such paint. A, After the paper is put on take coal 3 amperes and 7 volts? A. The maximum current capaci- LSee note at end of list about eopies of these patents. j  Ab " lets his imagination travel through the first years tar and lime (burnt, but not slaked), boil them together ty of type Q, Edison-Lalande cells is given as 9·5 amperes. 
of th co ' centur and gi es a i ' d . t f If you wish to use 3 amperes, you will require 1'4 ohms e mmg y v v VI PIC ure a I in the proprotion of 15 lb. lime to 100 lb. tar. Put it on in the external circuit. This includes the resistance of Adjustable chair, D. E. Carter . . . . . . . . . . . . . . . . . . . . . .  617,038 the conditions of the world. especially as regarding love, I hot. rro avoid tht=' tar boiling over, stir the lime A larm. See Bicycle alarm. Fire alarm. 
,\\:ar, �nd inventL�n. �ne. of his characters invents an in the boiling tar very slo \'vly. The mixture must al- the rheostat and the apparatus, whatever it Ir!ay be that 1!�����i�;�� da;g����TcJ:u��B���i�n�r.��I.l��.� ?;n:�f:) 
alrdhlp from wInch miSSIles can be thrown that end a ways be heated before put.ting on, 'l'he lime and tar you �re using. :Ve cannot teU you definitely what to Ash can. E. Nathan. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . ti17.H 
war at  once. The speeial interest centers in the reasons form a clwmical connection, wbi-::h is fireproof, cannot use wlthout.kno\�7mg what you WIsh to do; bu� you WIll 1�t6�:g� �:��'l�to�·tf.°J.tN�reiey : : : : : : : : : : : : : : : : .  gg' 5G� for all An[l:lo-Amcrican , in fact, an Anglo .Saxon alliance. be melted b sun heat or dissolved b steam or hot be a bont . rll'ht .'f you take 10 or 12 feet of No. 20 bare Axle. P. Sharkey .. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . �17 ·�',�1 
A d t '1 d d . . . I f h k' f Y Y I German silver wIre for the rheostat Bahnl! press. S. Hurt . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  61 " .).11 e at e escrlptlOn 18 a so gIVen 0 t e war mg 0 a water, and makes a smooth, glazed roof. . Bandage �achine, \'Y. S. Ross . . . . . . . . . . . . . . . . . . . . . .  q17.�4� 
Nicaraguall canal by English and American money and . (.7571) J. H . C . a sks for t he best recei pt s  I Bed . fol�Jllg, J . Levy . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  61H86 

(7560) C .  P. E. ask , : W h at strength o f " . Bel l .  ble)ele. O. Pnce . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  �1�.b�2 engineers. . . . . and manner of tempermg spnngs, such as gun sprlllgs, I H!cycle ,  L. B. Gaylo!-' . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . �. 61l'?�� 
'I' '1 current IS reqUired to I1ght olle 16-candle power mcan- f . . d h rk Al . t f te BICycle. W. L. "'Iartm . . . . . . . . . . . . . . . . . . . . . . . .  617.03.>. 61<.036 

HE 1> ET RIC SYSTEM OF WEIGHTS A ND descent light, and what is the most economical chemical . or m�m spnng an suc I e. so recel� or mper- . m�y�le  �la�m . J. M. Butcb�r . . . . . . . . . . . . . . . .  617.412, 61:.�13 
M �:A S U RES. Hartford, C O H n .  : Issue d . . . . . mg Ilnll pICks. A. To Tamper Steel Sprmgs. Heat to BICycle attachment. J .  M. Gllbert . . . . . . . . . . . . . . . . . .  61.,685 

battery WhICh Will furUish the reqlllred current ? A. 16· . BICycle com controlled lOCK and holder. H. G. b y  the  H art ford Steam Boile l' In - ca�dle power lam�s are made for 50 to 1 10 volts. No �: 1�I�e�'::r':n
h:��:r�

th����:'i�
o i:;I:e�j��a�:�:gg� q����O

c\� BiC�,�I�I){�iv;; chal;;';: p�oiectiiig' c'asing 'for: 'j: i): 617.6�� s pection an d I n s u rance C ompan y. pnmary battery gIVes as much pres,ure as 2 volts per . .  . . � arl1ler . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  �lZ.68H 
1 898. Pp 1 96. 'I'ables. Pri ctl $1 . 25. cel l ;  hence about 30 cells will be required 'to run a 50 volt !���;;i:� �e���d
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a:;I�� �l���l� ����eW: Iio!t;r�d: : : : : : : : : : : : : : :  : : : : :  : : : : : : :  �ti:�?� This little vulume is convenient in size for the pocket lamp. The cost of such a battery and the labor of . . B�cycle gear, chamless, K. Brooks . . . . . . . . . . . . . . . . . .  61 1 ,635 
d f I f It . t d II t I '  d h . 't f tl t' I low It to cool.-To Temper a Revolver Sprmg. Heat the BICycle mud guard. R. A. �1. Hermann . . . . . . . . . . . .  617.504 an or genera re erence. IS prm e on exce en c eanlllg an rec . argmg � �equen y en Ire y prevents spring to a cherry red and plunge in linseed oil. rro B�eyc1e or simi�ar maehine� J. A; K�lly . . . . . . . . . . . . �17.578 paper with red edges and is bound in sheepskin with the any use of batterIes for I1ghtmg so large a lamp. ' . . BICycl e propellIng mechamsm. G. � .  Beebe . . . . . . .  �lr·3!lO 

title in gold. It is a very neat little volume and should 
. draw the temper to the deElred degree, hold the sprmg BICycl e  propell1ng mec,o!,msm. W. J. Boseh . . . . . . .  �lL ·1i?1 

(7561) H. L. B. writes : I h ave diagram s over the fire and allow the oil to burn away ; take away �l�yy�l� ��dp(pl�ert�r �·e�.Fil:�r�� iioiiy· : : : :  : : : : : : : :  : : :  ��7·.n� commaud a considerable sale, as it containR everything that a more expensive book would have. The metric for a 1.000 watt alternator which caB for a field built from the �re, put on . more oil, and ]�t it bu�n aw�y. �ti.yC��:���i�ig��di�l�Id\·cai ·bii .. . · . . . . . .  · . .  · · · ·  . .  617.337 
system is now so universally employed in foreign books up of disks of sheet iron with 8 internal poles. I cannot Burn the 011 off three tllnes and plunge III the 011 agam . Blind slat tenon, A. D. ;\Ii II er . . . . . . . . . . . . . . . . . . . . . . .  617,468 

get punchings of this shape or size • . Would several The spring is then ready for use. Do not overheat the Blo� overs. apparatus for removing', E: P. .. .. . ami periodicals that much time is consumed by the thicknesses of cast iron, � inch thick, do ? A. To use steel. Test tile temper frequently with a file.-'l'o Tem- Blo�Iz,����': dovle''; f(;� '�e;';o�ing: if 'P: ·Gieason : .  8}7,:fs� American reajer in transferring these uni ts into their R t J ' H 1 6Y' 5""1 cast in place of wrought iron in a dynamo or motor will per a Smal l Spring. Heat the spring to a light red, Bgfle�.
ans�lSte��l b�rl�;' " . . . . . .  ' . . . . . . . . . . . . . . . . .  I, I English and American equivalents; therefore a work of redUCe the magnetic flux by about one-half. You would plunge in cold water ; hold the spring over the flame of a Boi ler flue check, E. Hanstein . . . . . . . . . . . . . . . . . . . .  617.570 thi8 kind will facilitate comparisons and enab le the reader B · I f C �1 D 617 521 to work ont problcms, calling for the use of the metric ��:t:��:::y !�

e
m:���

ts for field by band than to sacri- �:��efir:r�f ::�����s b���� �iS:��=::' b���i tt::�p��� �gl li� ��g����!�.:'ie���'o�:!ti ����T;:.:.:.:.:.:.:.:.:tii;.�;;. �ir��t system, in the shortest possible space of time. 'l'he first b . " ' t ' th . Th . th· r '  Book. mamfoldlll!, check, 1 .  Moore . . . . . . . . . . . . . . . . .  61 , .469 
part of the book is devoted to the history of the metric (7562)  G. N. W. says :  Plea"e state a ;  y swmgmg I In e alr.- ere IS no mg pecu lar m Boring and mortising machine. Parsley & Cot- ". . . . . . I hardemng mlil pICks, only tbut they should be as hard as trell . . . . . . . .  : . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  qI7.�'� 8y�tem. This is the best history of the system that we Co�posltIon to c�at the m.sl�e Of . tIll cuns to prevent the 

I post3ible and moderately tongh. The greate6t care should �gnl�·�1��hfl�;\��tl:ra¥:��18�lltr�;i:�:�: : � : : : : : : : : 3n:��1 have seen. We hope the time will soon come when the actIOn of sulphurIC and nltnc aCIds o.n the tm. A. 
,
Use 1 be taken to avoid burning the steel. Where there is Bottles. etc. , closure for preventing refilling of. ,... ? 

metric system will be compulsory in the United States. eqnal parts of gutta percha and paraffine melted toge.her h f thO k t b d th ' k b i t d '  A. A. Bhlse . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  61 , .6.9 
When its use has hecmne obligatory, it will undoubtedly and used hot. 'rhe tin must be very clean and free from muc 0 IS WOl' a c one, , e pIc .s can e lea e. III Box . .  See Match �ox. Paper box. 

<) a pot of cherry red hot lEad then dIpped plumb mto Box fastener, R. C. Kuhn . . . . . . . . . . . . . . . . . . . . . . . . . . . . 617.58. 
work a hardship to some, but in the end it will prove of grease. Melt the !!Utta percha first over a water bath. clear water at about 60 degrce� . Do not draw the tem- �����ng ��I'iI ���Ji��:;·pp"ratus, C. M. Day . . . . . . . .  617.523 great benefit to evcryone, and the amount of time '''hich (7563) 'U UT H k 1 H f t B 'd d I k' d . th f d W L . I. . .. . . as s : . ow ar apar per. The hardening by the ordinary smith's fire can be n ge an oe Ulg eVlCe ere or. raw. . . 61", .606 it will save will be simply incredible. should condensing lenses in a magic lantern be placed well done if charcoal is used and not hurried through Bria;:;,��:.twhart · iioo�" ce;nsi,riictio;;: j: G: 'Me: 
PRACTICAL CARRIAGE AND )\7 AGON relative to their foci ? A. Place them nearly in contact. the fire. Hurry burns the corners. Much also depends BrO��I:�r;;ad';r:�;:i:i:BoW';n: : : : : : : : : : : : : : : : : : : : : : :  m:m 

PAINTING. By 1\1. C. Hilli c k. 2. Can acetylene gas be used for brazing, tbe same as upon the shape of the pick, as to whether it is a sectional Brush, N. E' .  Carry!. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 617.316 
C hicago, Ill . : W"stern Painter. 1898. other gas ?  A. We are not aware that such nse has been , or leaf pick, or a thick, solid pick, the last being the BUI;;'��"f. �v�rtio������;J�)�o���.i�l.g . . ��. �pe

.r�� 617.5�3 
Pp. 1 61 . 8vo. Price $1. made of acetylene. most difficult to manage on aceount of the .harp edge Bulletin board . F. E. D·Humy . . . . . . . . . . . . . . . . . . . . . .  617,574 

(7564) F. W. B. says : I wish to be i n - and thick back. They should be laid across the fire so ����I�:·T�:I�i'�\���;:;�n:.
a
��� ��.

r
.�:�: . . . . . . . . . 617,452 Tbis work is a full treatise on the painting of carriages, 

wagons, and sleighs, by a thoroughly practical man. The 
work embraces full and explicit directIOns for executing 
all classes of work, includinl! painting, factory work, let ' 
tering, scouring, ornamenting, finishing, etc . ,  with many 
tested receirtA and formulas. The value of a tested 
formula cannot be overestimat.ed . While we are not 
familiar with the subject of the book ourselves, we can 
judge the book sufficiently to say tLat it is a thoroughly 
practical and up-to-date book which no carriage painter should be withont. 

formed as to the process of bleaching tallow or making 
it white. A. In a copper ooiler put y,; gal. water 
and 100 lb. rendered tallow ; melt over a slow fire, and 
add, while stirring, l Ib. of oil of vitriol, previonsly di­luted with 12 lb. of water; afterward ),2 lb. bichromate of 
r,otassa. in powder ; and lastly, 13 pt. water, after which 
the fire is suffered to go down, when the tallow will col­
lect on the surface of the dark green liquid, from which 
it is separated. It is then of a fine white, slightly green­
ish color, and possesses a considerable degree of hardness. 

as to heat the eyes as fast as the edge. g:����aii?i�do������mEf;i:att;n���S�i'tii : : : : :  �N:��I 
(7572) J. S. asks : 1. At 104 volts,  7, 200 6��·fIl�i'i,� ���;r':,�·us, oil. R. Dreyer . . . . . . . . . . . . . . . .  617,566 amperes, how many amperes does the high tension trans- Cane and folding chair. combined, N. Christian-

former take in tbe Tesla-Thompson high frequency cuil Carsg:�ke: 'Ei:ii: &; 'X:L:Gesche:: : : : : : : : : : : : : : : : : : : :  �iU�h as described in SUPPLT>lENT, No. 1085 ? Can I wrnd this Car door. grain. W. M. Linvill . . . . . . . . . . . . . . . . . . . . .  617.444 
transformer 80 as to take only 2 amperes aod stilluse No. 8:� ��fli�1�oroer�if�S����1i.�{V�I}!�Ts�.�.�:t.�:�:: : :  �g:�1g 
31 wire on secondary coil and step up to 10.000 or 15,000 8���.h���t;b�ilg���� . 'st�ii '  f'or ' 'r"iiw'ay: ' 'j: ' 'P: 617.344 volts ? A. We regret to say we have not the data for young . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  617.623 
variations of the transformer ano coil of SUPPLEMENT, Carding apparatus, W. J.  Donigan .. . . . . . . . . . . . . . . . .  u17.481 
No. lOS5. Any other ratio of stepping up the voltage b:�herte�\�l����da:;��g�t��·�·lo���s���: : : : : : : :  �n:� 
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CasLing waste traps, mould for, P. D. Hay . . . . . . . .  r.n·� 
Met�WI�

r
��n;;le8: re'stori;;i 'worn' j.(;li�d 'or'draw'll: 611,526 
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: 617:4&\ ORDINARY RA TES. G. S. Merril l . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  617.422 
Chair. See Adjustab le chair. Camp cbair. Mi l l .  See Grinding mil l .  
Chair and bed . combmed. A. Ni lson . . . . . . . . . . . . . . .  617,348 [nISi de Page. each ' insertion� - 7:) cents a line Mine gate. N .  K. Bowman . . . . . . . . . . . . . . . . . . . . . . . . . .  617,699 
Chip rack .  S. A. Cohen . . . . . . . . . . . . .  . .  . . . . . . . . . . . .  tH7.47H Back Page, eacb insertion. • - $1 .00 a line Mirror, band, C. E. Allen . . . . . . . . . . . . . . . . . . . . . . . . . . . .  617,6�6 
Churn, oJ. H. }1'o l liott . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 017.5U2 �Por some cLasses o f Advertisements, Special and M ixer. �ee COllcrete mixer. 
Churn dastJer. J. W.  Click . . . . . . . . . . . . . . . . . . . . . . . . . UI 7, 4!i1 HiQher rates are required. Motive engille. A. Howard . . . . . . . . . . . . . . . . . . . . . . . . .  617,52!l 
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.
. .  : : : : : : : :  �n:�m The abo�e ar� ,  charges per agate l il?e-about e ight �g�:�, l���I���.

c
t:�fd��il��: . . . . . . . . . . . . . . . 0 . . . . . . . 617.fi71 

C leaner. See Boiler tube cleaner. words per hne. I his notice shows the wldtb of the nne. )--l ower, lawn , \V. P. Leshure . . . . . . . . . . . . . . . . . . . . . . . 61 7 ,584 
Clock. abum. A. C. Reichel . . . . . . . . . . . . . . . . . . . . . .  , . . . 617.356 ti��I��e��� �� ��l�t�a%�

e
rat:���

a
:��r: l�n
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a
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t
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CCI�':�i.k���
dbi�e(i.' E: Chr'ist:eli: : :  �H:��l men�. as the lett�r �reS8 AdvertIsements must hf> N oZ7.le . water. N eumeyer & young . . . .  , . . . . . . . . . . .  617A72 

Cl utch , friction, F. G. Hobart . . . . . . . . . . . . .. . . . . . . . . . .  617,4]9 receryed at Publ I�atlOn Office. as ear1r �s Thursday Nut l ock . ,] . W .  H. Cook . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  t:i17;ti72 
Cock. bai l ,  'I' . J . McHngh . . . . . . . . . . . . . . . . . . . . . . . . . . . .  617,597 mornll1g- to appear 111 tbe fll l l ow lnf! week S I ssue. Oil and making same, synthetic violet. P. Bar· 
Coffee. roasting, A. Brou!!ier. . . . .  . . . . . . .  . . . . . . . . . . .  6l7.4:-{4 =-=="'-'=_"---"======-=-C=C======-=-"'- =====c.:- bier . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 617.5;')2 
Com oetector. J. Mason . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  617",421 Oil from nut.s, extracting. T. C. Graham et al . . . . . (H7.G;',:{ 
Coloring matters, maklng indigo. K. Heumann . . . 617,(;52 Foot power Oven. portable knockdown. C. H. Hoeck . . . . . . . . .  617.ti!�f.i 
C
OIC�\I�;r�.���

i
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i
.�� . .  �:�: .�?�I.� .�. 617.4f.5 Screw . . � �:��t� ����G��.' �:!'i:;�.: .� .. . �: .�.
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Conlputing machine. J. E. Duncan . . . . . . . . . . . . . . . . .  617.323 • • •  cutting Paper fastener, T. F. \Velcll. . . . . . . . . . . . . . . . . . . . . . . .  t.i17,4;18 
Concrete. W.  M. Robinson . . . . . . . . . . . . . . . . . . . . . . . . . .  617.427 Automatic Paper vessel, \V. M.  Kinnard . . . . . . . . . . . . . . . . . .  . . .  617 .401 
Concrete arcb. E. 'I'bacher . . .  , . . . . . . . . . . . . . . . . . . . . . .  617,615 Paper, wire netting for use in manufacturing, K. 
Concrete mixer. W. M .  Riley . . . . . . . . . . . . . . . . . . . . . . . .  U17.425 Cross feed Kulferath . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  617.5RI 
Cor
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.
. �' . .  ��: 617.69R 9 and t I - inch Swing. ���l�tr��l11g�l:!ieQ:��h

a
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Coupling. See Hose coupling. Thil l coupling. Ne\v and OrigInal Features Pianoforte action . E. L. Willeford . . . . . . . . . . . . . . . . .  617.411 
Wbiffletree coupling. Send for Catalogue B. I PIcker. See Fruit picker. 
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o
��el�H�'c���:�:(�eiss�e) : : : : : : : :  � :  f.n:t3� Seneca Fal l s Mfg. Company,  �����

l
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i
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Curtain holding device. G. H. Davis . . . . . . . . . . . . . . .  617.321 6 9 5  Wat,r St. , Seneca Fal l s. N· Y· Plant setter. J. H. Masters . . . . . . . . . . . . . . . . . . . . . . . . .  617.40;) 
Cushion, See Stair cushion. Plaster ruetalhc support, 1'. M. Clancy • . . . . . .  , . . .  , .  til7.4fiS 
Curtain ring . . J .  \V. Leslie . . . . . . . . . . . . . . . . . . . .  , . . . . . . 617,585 ilrlifJiti�i�iiii�iiii.ii[ij1iij;i Planter. C. C. & 1 • .  S. Caves . . . . . . . . . . . . . . . . . . . . . . . . .  617.6.1H 
Cutter. See Twine cutter. Plastic material. machine for shaping, G. Stoff . . .  617.610 
Cyanid filter tank. P. Argall . . . . . . . . . . . . . . . . . . . . . .  617.497 Plow. gang, A. V. Wi lbur . . . . . . . . . . . . . . . . . . . .  617,377, 617,37H 
g���� g:iig�� �:�: 'h 1!hN;:��: : : : : : : : :  : : : : : : : : : : : : . �H:� ��;e�'���\��i:�a�ch

H
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Cycles. variable driving gear for. J. N. Carey . . . . . 617.n.,)7 Pocket watch guard, J .  S. Coyte . . . . . . . . . . . . . . . . . . .  617,674 
Damper. stove draught . .  J .  H. Reed . . . . . . . . . . . . . . . .  fi

1
7,a;;4 Potato digger. B. A. Reynolds . . . . . . . . . . . . . . . . . . . . .  617,513 

Dental purposes. alloy for. C. A. R. Samsioe. 617.359 K DRI L Power, direct conversion of energy of fuel and 
Detector. See Coin detector. ROC LS an expansion medium into, Howard & Green 617,530 
Die barbs, machine for forming, E. Williams . . . .  , 617.622 Precious metals from ores, apparatus for ex-
Digger. See Potato digger. AIR COMPRESSORS tracting. L. l£. Porter . . . . . . . . . . . . . . . . . . . . . . . . . . . .  617,512 
nish wasbing machme. Parry & Evans . . . . . . . . . . . .  fl17.f)99 Precious metals from their ores, apparatus for 
m�g��K:��gli\r;;�.\;ac��;l�·s·cea;.cy ·.i· Martin· : : :  �l�:;1t� SI M P L EST,  M O S T  E F F I C I E N T  and D U R A B L E . Pre���

a
s��'il'alt�it;�.::.�master . . . . . . . . . . . . . . . . . . . .  617.466 

Diver's belt, \V. K. Crawford . . . . . . . . . . . . . . . . . . . . . . . .  617. fi75 ) Printing. checking, and issuing railway or other Door check and c1oser. A. Damitz . . . . . . . . . . . . . . .  , . .  fi17.47!l � RAN 0 0 R I LL C O  tickets, machine for, E. M .  Bossuet . . . . . . . . . . . .  617.313 
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u
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g�nfgh
S
t
e:�g�i���iR: K. 'I'veit . . . . . . . . . . . . . . . . . . . . . .  617.374 

SeM jar Catalogue. 1 0 0 B roadway , New � o r k .  ��;���n��: :gri����.ltf���d�'.����.��� : : : : : : : : : : : : : :  3g:g�� 
])riving and medical bit. combined. J. A. Lemons 617.583 Pu lverizing- machine. soil, J. C. rrate . . . . . . . . . . . . . . .  617,613 
Drying- apparatus. F. Berner. Jr . . . . . . . . . . . . . . . . . . . .  617,391 Pump support.. portable hand, J. Rieg . . . . . . . . . . . . .  617,358 
Dy

�e��� . . ��.�i�� . ��.�:: .�l.�:.' . �:��.��:.��. � .�.�� .. fi17,{i28 AR M STRO N G'S P I  P E TH R EA D I N G P
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i
.Z.�� .1���.:v:���.��I.I . �.��.

r
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�� .. 617.496 

l1ye and makIng- sa.me. blue. K. Heumann . . . . . . . .  GI7. m'>1 -AND - Punch find shears. L. Van Dorin . . . . . . . . . . . . . . . . . . .  617,619 
R�� :�i� �:�1�� �:��: �h��·p�in�jl�ri

l
��·& ·D��ie� �n:��3 CUTTI NG·OFF MAC H I N ES ��:�l!�)�: �'. ���l�d

e
�!� : : : : : : : : :  : : : : : : : : : : : : : : : : : : : : : : : gn:t�t Dye and making same, yellow basic disazo, F. Both Hand and Power. Pyrotechnic SIgnal. H. J. Pain . . . . . . . . . . . . . . . . . . . .  , n17.589 

Scboll . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  617.;)44 Sizes 1 to 6 inches. Pyroxylin composition. J .  H. Stevens . . . . . . . . . . . . .  617,450 Dye. blue safranin, Uerfber2' & Heimann . . . . . . . . .  617,70:) Water. Gas, and Steam fi�i t- Rack. See Chip rack . Clothes rack .  
Dyes ,  making green. O. Bal ly . . . . . . . . . . . . . . . . . . . . . . .  617.fl27 ters' '1'ools. Hinged Pipe Vises. H.ail joint nut lock, Kmsey & young . . . . . . . . .  : . . . . .  617.r>7!� 
}Javes trongh. Scbwone & Lamper . . . . . . . . . . . . . . . , fi l7.fiilS Pioe Cutters. Stocks ana Dies Railway catt le  guard . Newell & Snllivan . . . . . . . . .  fil7,347 
Eg-g beater. W. R. Ellis . . .  . . . . . . . . . . . . . . . . . .. . . . .  . . .  617.416 universally acknowledged to be Railway curve sweeper and oiler. street. G. Huff. 617.420 
l�� lectric device. D. Misell . . . . . . . . . . . . . . . . . . . . .  , . . . . . .  617.5\J2 THlr; B EST. IrFSendjor catalog. Hailway rolling stock, double action coupling at-
1l� lectric motors and railway trains. system of T H E  A R M S T R O N G  M F G . C O .  tachment for. J Purser . . . . . . . . . . . . . . . . . . . . . . . . .  617,44ti 

control for, W. B. Potter . . . . . . . . . . . . . . . . . . . . . . . . 617.001 Bridgeport, Conn. Railway signal. J. W . •  I ones . . . . . . . . . . . . . . . . . . . . . . . . 617,507 Electric motors and trains, controlling. E. Thorn. Railway sig-nal fusee, H. M. '"Varner . . . . . . . . . . . . . . .. 617,376 
Ele��:1c 'm(;t'o�s: "aut'omattc" ai3:r�i "�eciian:ism 

617.546 

B A R  N E S9_______ �:l:::� �:���l
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e��Tfi���: A?P!������t a·I·. ·:::. ·. ·. ·:.: �n:� for. R. W .  Traylor . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  617.Cm4 Recorder. See Salary recorder. Electric signal, C. A. Parrish . . . . . . . . . . . . . . . . . . . . . . .  617.540 UP  RIG H T OR I LLS Hecording apparatus, R. Macrae . . . . . . . . . . . . . . . . . . fl17,534 Electric transformer, D. H. Wilson . . . . . . . . . . . . . . . 617 .;.)81 Heel, H. Casler . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  617,435 J:jJlectrical cutout. A. P. Seymour . . . . . . . . . . . . . . . . . . .  611.608 Register. See Cash register. Hotel register . Electrical resistance, Voigt & Haeffner . . . . . . . . . . . .  617.375 Regulutor , See Automatic regulator . Feed 

Electrotherapeutic and massage apparatus, O. water regulator. Schneider . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  , . . . . . . . . . .  617,543 tib����1rtb��f·t�
a4f.i

,�I��IQ.����J �!J�: Repair tool , R. L. Johnstone . . . . . . . . . .  , . . . . . . . . . . . . .  617,398 
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. .  G"s 617.537 W. F.  & J O  H N BA R N E S C O .  �gfl�;:i' rr:'�t���'20�8��'u�[i�� 'of' r"iig 'for: 'Siiefel' &: 617.438 engine. Motive engine. Trethewey. .. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  617,400 
Eng'ine havinl( two or more cylinders. Weighton 1 9 9 9  R u by Street. ROCKFO R D .  I L L .  Rolling metal tubes, machine for, G. Skogse . . . . . .  6 1  •. 303 & Morison . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  611.620 Roliing mill feed t.able, F. I. J1""'reeman . . . . . . . . . . . . . .  611.328 
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ri : · : : : : : : : : : : : : . ·. : : : � :  �n:�1� Explosion engine or motor, F. R. Simms . . . . . . . . .  , 617 .600 rTJ �  .AND Salt cellar, C. Lawton . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  617.4� 
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:Ei:��f�':��·o��·. ·. ·. : '. : :  : : . . '  . .. ...... . : :.: m:�m Fan and pump. centrifugal . G. M. Capen . . . . . . . . . .  617.fi20 � � Apparatus and MateriaL Sash fastener. F. L. Keith . . . . . . . . . . . . . . . . . . . . . . . . . . .  617,;)!l9 Fastener, separable .  (�" E. Adams . . . . . . . . . . . . . . . . .  617,624 � oo  THE Sash hoider, A. 'I'. Johnson . . . . . . . . . . . . . . . . . . . . . . . . . .  617,339 Feed reversing mechanism and stop motion, H. .035 & VanW i nk l e Sash lock, H. Bliss . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 617,630 
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. ·.·:.·::::::::::::::: tlUf! g-:i Co" ���g ,l;:'��d�. �'. <tel

:ll:�':��8i:.·. ·. ·. �','.'. ':::. '. ' . .. .. .. .. .. .. . . . . m:� Fence stay, wire, It. B. Leatherman . . . . . . . . . . . . . . . .  617,442 �� Ne\Val'k" S .  J .  Saw. scro l l ,  A. Jones . . . . . . . . . . . .  , . . . . . . . . . . . . . . . . . . . .  617.440 Fence. wire, J .  A. McDaniel . .  . . . . . . . . . . . . . . . . . . . . . . . 617,5\16 '0 .... 136 Liberty St., N. Y. Saw set, J. H. Stuke , . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 617.612 Filter. o i l .  W. D. Leg" . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  617.:143 iil ::: 30 & 32 S, Canal St. Scraper, wheel, W. p, Warren . . . . . . . . . . . . . . . .  " . . . .  617,430 Fire aJarm, G. W. Fall in . . . . . . . . . . . . . . . . .  , . . . . . . . . . . .  6t7.�2(j 00 '- ChICago. Screw anchor. W. Love . . . . . . . . . . . . . . . . . . . . . . . . . . .  617,492 Fire extinguisher system, automatic, C. G. Smith fi17.3ti5 Seal . car, C. F. Hoberg . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 617,426 Fire lighter, R.  Pflaum . . . . . . . . . . . . . . . . . . .  " . . . . . . . . . .  617,424 Seal lock, A. W. Coffin . . .  ", . . . . . . . . . . . . . . . . . . .  " . . 617.477 Flour from pumpkins, etc" makiIlg, L, Mc· 
WOO DWO R K I N O  M AC H I N E RY . ... - Seed drill attachment, W, P. Wbittier . . . . . . . . . . . . 617,454 Clatchey . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  617,423 • Seeding machine. A. Lindgren . . . . . . . . . . . . . . . . . .  617,443 Fly paste. apparatus for covering strings with. For Planing Mills, Carpenters, Separator. See Grain separator. Steam separa-

For�e:S', \�?�.
h
:tiiik: : : : : : : : : : : : : : : : : : : : : : : : . : : : : : : : : :  �g:�� Builders, Furniture, Chair. Vehicle, Sha��ener. bund cutter knife, J. E. Crowley . . . . .  617,318 Forceps. pig, H. J. Totten . . . . . . . . . . . . . . . . . . . . . . . . . . .  617.371 Wheel and Spoke Makers, etc. Sbeet metal plates, apparatus for cleaning- and Fruit picker. 'V. Mussman . . . . . . . . . . . .  , . . . . . . . . . . . .  617,346 � Correspondence Solicited. coating. C. C. Roberts . ,  . .  , . . . . . . . . . . . . . . . . . . . . . . .  617,656 Furnace. See BOller furnance. Hot air blower Shoe. A. Goldberg . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  617,'701 furnace. Smoke consuming furnace. Illustrated 312-pag-e Catalogue free Shoe stretcher. G. E. Belcher . . . . . . . . . . . . . . . . . . . . . . .  617,312 Furnace gases, apparatus for separating dust to manufacturers and foremen. Sbutter fastener. H. M. Wilson . . . . . . . . . . .  , . . . . . . . . 617,548 
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fuel to. C. M. Day . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  617.522 3 2 7  to 3 4 7 West Front St reet ,  Sipbon head, J .  Ormerod . . . . . . . . . . . . . . . . . . . . . . . . . . .  617,655 Furnaces, means for charging open hearth. H. C INC IN NATI .  O H IO. Skate, ice, C. 1:( ��ilor . . . . . . . . . . . . . . . . . . . . . . . . . . . . 617,649 'I'omkins . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. 617.fJ63 Smoke consuming furnace. W. Lutz . . . . . . . . . . . . . .  617,5.)3 Fusee. ,V .  D. Jackson . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  " 617.fi7f1 Sodium bicarbonate, apparatus for drying. F.. Sol-Game apparatus, A. Clark . . . . . . . . . . . . . . . . . . . . . . . . . . .  fH7.562 N E W  B I N  0 C U L A  R .  SooVt
a
dYe· s· t· r"o·y·e· ·r·, ·c·o·m· p·o"s·,·t",·o"n"o"f"11l· · a"t·t·er· fo·r"a", ·D· 
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617,367 (;as apparatus, acetylene, E. Bournonville . . . . . . . .  617.6�2 
Gas burner. incandescent. W. R. Clay . . . . . . . . . . . . .  617.459 M. Brubaker . . . . . .  " . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  617.700 Gus burner support, incandescent, Clay & \-Valms· (The Tl'ieder.) Sounding apparatus for navigators' use. Tanner ley . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  617.460 Small as an opera glass. More & Blish . . . . . . . . . . . . . . . . . .  , . . . . . . . . . . . . . . . . .  " . 617,401 Gas eng-ine. E. & W. F. Bauroth . . .  . . . . . . . . . . . . . . .  617,388 . powerful than the largest tleld Spacing mechanism, J . S. Bancroft. . . . . . . . . . . . . . . . . 617.551 Gus generating apparatus. acetylene. Chesnay & glass. Sena for Circulars. Spectacle attachment for eyeglasses. J. J. MUll· _ 

Gati!
l
���;;ti�;i uppur';'iu.'s. ;"cetyle-';e: X'C(iniloti:: m:t� Q U E E N & CO . spe��r:earing: change';j,ie·.Tw: 'Ei" etihuth : : :  : : :  �H:�� Gus generator. acetylene. C. W. Beck . . . . . . . . . . . . . .  617,389 Optical and ScuntiJiC Instru- Spindle step, roller .bearmg, '1\ J. Tellefsen . . . . . . .  617.370 Gas generators. feel] water regu lator for acety. ment Works. Sdmning and twistIng machinery. A. D. Emery . .  617.ti77 lene, I. C. Curtis . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  617,320 

St t Spinning apparatus, progressive, A. D. Emery . . . . 617,680 Gas manufacturing apparatus, F. Egner . . . . . . . . . .  617.646 1 0 1 1 C h e st n u t  ree . Spinning head, A. D. Emery . . . . . . . .  , . . . . . . . 617,U78. 61'.6H1 Gas oroducing apparatus. acetylene, A. H. Bar- NEW YORK : 59 Fifth Ave. PHILAD ELPHIA, PA. Spinning macbinery. A. D. Emery . . . . . . . . . . . . . . 617,ti79 thez . . . . . . . . . . . . . . . . .  , . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 617,5]8 -------------------c----- Spinning mechanism, A. D. Emery . . . . . . . . . . . . . . . . . 617,682 Gate. See Automatic gate. Mine gate. Sprinkler. See Lawn 8prinkler. 
8��e,;r�t��. 

PSf:; Ga�"g;,-,;e;';;tor. "Ste',,:U"or"i,'ot 
617.494 SI)�da1 matbin�ry, Di¢$ and (001$.&.... Sta��T�h ���.
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... 617.352 water generator. Sub Pr�ss DI· �s Rtair cnshion. P.-K. Sapono1f . . . . . . . . . . . . . . . . . . . . . . . .  617,449 Generator . . J. O. Morris . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  617.594 . " . " is' �". Rteam boiler, horizont.al tubular. K Kendall . . . . . .  617,510 Glass annealing and purifying furnace, J. D. Steam boiler. vertical tubular, R. Kendall . . . . .  , . . . 617.009 Neipling . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 617.690 For Punching and Forming Sheet __ -_r_ '�..J Steam or hot water generator. J. L. Chapman . . . . . 617,;)93 Glass, metals. etc .. means for grinding or polish- � Steam separator and grease extractor. J. J. J. De ing', W. O. Bailey . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  617.6!l8 Metal . A SPEC1ALTY. 0 Rycke 61. 480 G
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�� Stool or chair. automatically Joc mg. . ar , r. I .  4 Grain separator, B. Holt . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  61 7ARfl New Works. Griswold Building, 0 Stove, combined gas and fuel, C. D. Sbepard . . . . . .  617.3ti2 
g�

i
�l�
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tr:�l; �:�h��\��

l lrior " q�ick" fl�t�g: ' in: 617.345 
33-3a-a" Union St., 0 \J 9�(/rr ��g��.��i��b��l

t
����k.���: .���'. �'. �: .�.���.� : : : : : : :  �n:��x 'l'ernstrom . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  617,614 NEW HAVEN, CONN. � Stove or furnace. F. Robinson . . . . . . . . . . . . . . . . . . . . . .  617.657 Harne and trace connection . . 1. J. Creedon . . . . . . . .  fi17,49R Rtove. vapor. C. H. Boeck . . . . . . . . . . . . . . • . . . . . . . . . . .  617.fi\14 H:��!�C

k�::
p
���:�e�S�l;JJ.!:::��· ���.���� . . . . . . .  61 7,475 COB URN PATENT T RA C K ��m���rs¥e!w��::i��ii��:cL

t
��smitii: : : � .' : : : .' : :  ::. �n:!�� 

Harp, R, Robbms . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  617.514 TROLLEY Tank. See Cyanid fi lter tank. 
�:���:t:i��
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k
e.�;lbtt���I,?U�: ·Stcw3;rd : : : : : :  �H;g1� Parlor, Barn and 

'l'ank heater, E. Sprankle · · · · · · H
· · · · · · · · · ·

· · · · · · · · �F'�� 
Hat sizing machine, J. L. Canham . . . . . . . . . . . . . . . . .  617,519 Fire Door Hangers �;re�g�';.r:,�
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.
: : : :  ::: �1�:433 Headlight lamp, electric . H. P. Wellman . . . . . . . . . .  617.621 Telephone. W. E. Byrns . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  617,314 Heater. See Tank beater. All S

t
yles. 'l'elepbone switchboard. J. M. Oversbiner, Sg��'ifi;(����fkE��rr���';H��;�fi;;��;i�: : : : : : : : ·. mj� �t�:!���:���:e
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ts. r�lrJ'R��,
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ilson :::::::::::��.�,�9�: lH:!I� Hose coupling. �1il ler & Christman . . . . . . . . . . . . . . . .  617.S!H 
Coburn Tro l l ey Track Mfg . Co .  'I'ension device. P. :BJ. Spickler. . . . . . . . . . .  . . . . .  , . . .  6]7.516 Hot air blower furnace, H. Baetz . . . . . . . . . . . . . . . . . .  617,4�2 Thill coupling, C. C. Bradley . . . . . . . . . . . . . . . .  617,558. 617,fl59 Hotel register. J. F. Drury . . . . . . . . . . . . . . . . . . . . . . . . . .  61 7.fi45 H o lyoke,  M a s s .  '1' borium oxides, obtaining, W. Buddeus . . . . . . . .  617,636 

l���c�����· �·e�·d�Ni�r
nin·ciic�tor: · . .
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. .  · · • · · · · · ·
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617.547 Threshing machine. D. S. I�ong . . . . . . . . . . . . . . . . . . . . .  61':'.402 

Ink. �', B. Canode . . . . . . . . . . . . . . . . . . . . . . . . . . .  , . . . . . . .  617.315 �;�
es

���'k:N�oa��J��· C. R. Sowden . . . . . . . . . . . . . . . . 617,662 
.Toint. See Display stand joint. r:J'ime recording and checking apparatus, work .. Journal bearing, J. AppeL . . . . . . . . . . . . . . . . . . . . . . . . . . .  617,550 man's. W. Whitehead . . . . .  , . . . . . . . . . .  . . . . . . . . .  617.410 Kinetoscone, W. B. Davis . . . . . . . . . . . . . . . . . . . . . . . . .  617.643 Tire. H. n. Holhfie ld . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 617.505 Knife adjuster. M. M. ,"V hippIe. 2d . . . . . . . . . . . . . . . . .  617.fi66 1'ire tightener. J. Kee

p
ers . . . . . . . . . . . . . . . . . . . . . . . . . . . 617,508 t��g g�;��::YL.

F
jJ�pg::{j�: : '. : : : : : : :  : : : : : : : : : : : : : : : �H:��t rroltster, broil er, etc. , F. J. Keller . . . . . . . . . . . . . . . . . . . 617,487 

Lamp socket for street service. W. E. Holmes . . . .  617.46i '1'001, H, Kelly . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  617.441 

J�awll sprm kler, A. L. Lambert . . . . . . . • . . . . . . . . . . . . .  fi17.6R8 I �:gg:·h
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i
�: : : : : : : : : : : : : .' : : : : � :  �n:�¥� T .eather staking machine, C. F. Stackpole . . . . . . . . .  617.36-1 Toy. E. P. Waterhouse . . . . . . . . . . . . . . . . . . . . • . . . . . . . .  fi17.665 Liquid distrIbuting deVICe • •  J.  O. Reed . . . . . . . . . . . . .  617,355 'I'race connection. J. J. Creedon . . . . . . .  , . . . . . . . . . . .  617.49!) LOCk. See Sash lock. Seal lock. I Track suspending device, W. Louden . . . . . . . . . . . . . .  617,491 

tgg�'a�dsrai�h' combiiled', 'Fe�gusso'n 'J;; chase: : : :  �n:�� -4l11�<!Iff��/'���"i ���� ·�i �t·�{ -4l� 0
F
{�
� 
0�{�ij �ii�1>� @i.,���t �i0�i -4l�' 0f.t�� 0�{�'/i��1>ti �f:�:�: O��h�)����y ���.�'. . .  . . . . . . . . . . . . . . . . . . . . . . . .  617,617 TJocornotive, C. A. Couch . . . . . . . . . . . . . . . . . . . . . . . . . . .  617.;'}04 I I rrrestle, mechanics, H. S. Dotts . . . . . . . . . . . . . . . . . . . . 617.46:� J�oom shutt.le guard . M. IJ'. Melvin . . . . . . . . .  , . . . . . . .  fi17.690 ']'rough. See Eaves trough. J�ubricator. W. H. Bigelow . . . . . . . . . . . . . . . . . . . . . . . . .  617.554 Truck. car. F. G. Koehler (reis8ue) . . . . . . . . . . . . . . . . . 11 .709 Mat, A. S. Al len . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  617.625 Twine cutter for counters. etc. , packing, M .  '11. Match box. pocket. E. H. Eastwood . . . . . . . . . . . . . . . . 617 . . ">2;') i I Tj.p
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1'ypewriting mnchine attuchment. T. Oliver . . . . . .  til 7.:�;.lfl Sa.g-e . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 617,41R j umbrel l il .  venti lated. M. A. Eatman . . . . . . . . . . . . ., fi17.41il Mechanical movement and bicycle gear. N. & R. Valve . . 1. & W. R. 'I'homas . . . . . . . . . . . . . . . . . . . . . . . . . . . fH7,61fi Rapp. Jr . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  fH7.447 Valve gl:'H ' ,  .T . H .  \Voods . . . . . . . . . . . . . . . . . . . . . . . . . . . . (j]7,38:� Medical shelf and indICator. H. M. Minnis . . . . . . . .  617.68fJ Valve geHI t engine. A. Howard . . . . . . . . . . . . . . . . . . . . .  m7.528 Mercerizing machine, H. W. Bntterworth . .  . . . . .  617,5til Valve, hydraulic. �". Wolfenden . . . . . . . . . . . . . . . . . .  , '  61.5.1)67 
�:��r:.{����tc�·f:iu:tf�:i:����:: : : : : : : : : : : : : : : : : : :  g·n:� �!!l:�!:!!lWJJblUJilJ:L.!�iiii�!!�:!!i1!�.wi;t;lflil Valve, rotary steam, R. Gillette . . . . . . . . . . . . . . . . . . .  617,331 

Met.al planl.n& tool, W. lL Chappell • • • • • • • • • • • • • • .  611,b''10 · .. «JonUnum on paue 47) 
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EDUCATION Rt�:���el:� sitioDS through 

�:�:�B!��:! BY M A I L 
Bu ... _."_.",, _ 

$2 A MONTH pys for a College Education at Home. 
45,COO Students and Gra.duates. 

CIrcular FREE. State subject you wJl!lh to Mtudy. 
THE INTERNATIONAL CORRESPOND EN C E  SCHOOLS 

Box 942,  Scranto n ,  Pa. 

HARVARD UNIVERSITY. 
J:aWrtUtt Stitutifit StbOOI 

D E PARTM ENTS. 

C i 'fi l  Enginening, 
Mec h a n ical En gine!:'ring, 
Eledrical Engineering. 
Mi ning and 1\1!:'tal l u rgy. 
Arch i tect ure,  etc. 

� For Descripti'l)e Pamph let apply to 
1\1 .  C HAMBERLAIN, Secretary, 

N. S. SHALER, Dean. Oambridge, Mass. 

CEED �g�n� !!�� t!��� tI7J i will mail my handsome cats ogue fOI" 1899, lithographed and beautifully illustrated, and a lOco Due Bill, fulld for IOc. worth of seeds for trial, absolutely 
{tf:�t�, �:��:,

f �:�aiF�ut1�, ����
t
e:::

d
l:ora�!:� 

etc .. at lowest prices. Ten Great N oveltlel!!l oft'ered without 
names. I will pay $50. FOR A NAME for each. Don't buy 
your stock until you see this new catalogue. Several varieties shown 
1D colors. Great inducements for orders this year. You will be 
surprised atmy bargain offers. Send your address on Postal to-day. 
Ten your friends to send too. Old customers will receive a copy. 
F. B. lIIILLS. Seed.maD, B",, 1111 . Ro.e Hlll, N."I1 

7,000 Guns in Stock 
WE SELL GUNS o f  every reputable 
American and foreign make, and 
give wholesale prices to everybody. 
We carry in stock 

Fishing Tackle and Sporting Goods 
amounting to a quarter of a million 
dollars . We can pkase the fancy of 
millionaires, or meet the demands 
of the po orest sportsman and an· 
gler. \Vrite for prices, or ask u s  to 
send you our Sp ortin.� Goods C at­
alogue. We l o ad and sell over 

1 ,000,000 Hand Loaded Shells a Year 
Ask us to send you our price card 
of hand and machine loaded shells .  
'We have 

The largest Gun Repair Shop in America 
We make guns, re-bore, re-stock , 
repair - in fact, alter a gun to suit 
the o wner, and guarantee satisfac­
tion, Write for prices. 

MONTGOMERY WARD & CO. 
Orig inators of I I I  to 1 2 0  M ich igan Ave. 
the Catalogue Business cor. Madison St. ,Chicago 

MENTION THIS PUBLICATION WHEN WRITING 
�OGOO�OOOOOOOOOOOOOO��� 

Rotary N eostyle 
5 ,000 Copies �¥� 

from one original writ- ��� ing  o r  Typewriting, g.�� Operated by Crank, Treadle • �C or Electric Motor. g'� Speed 70 cop.. 'i � ies per min­
ute. 

STANDAR D " 

PIN OUTFIT. 
By mail. prepaid. ONE DOLLAR, 

Ye�l��t
e
a:J�g:ft8�:,;b1;��e"r

m
;l���a on the market. Liberal discount to job­bers, WILLIAM ROCHE. lnve>ltor 

and Sole Manufacturer. 25� Green­
Wich �treet, NEW YORK, U. S: A. 

T H E  E U R E KA C LI P  
The most useful article ever invented 

for the purpose. Indispensable to Law ... 
yel's. Editors, Students, Bankers, Insur­
ance Companies and business men gen .. 
erally. Book marker and paper cUp. 
Does not mutilate the paper. Can he 
¥,�
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and notion dealer8. or by mai l on receipt 
of price. Sample card , by mail, free Man-
'M�

t
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A HOUSEHOLD PROBLEM SOLVED 
by  coverin���n::ih and Heater 

GAST'S ASBEST O S  
A I R  C E LL COVE R I N O 

Estimates and samples can 
be had for the asking, 

New York F i re Proof Covering Co. 
2 3 Dey Street,  New Y o rk. 

© 1899 SCIENTIFIC AMERICAN, INC.
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Can I Become an Electrical Engineer ? 
.. c!� �UB!'::::eh!':.d���llrr!��t�!::i.i>��: i�,ti!�eteS8 The Electrical Engineer I nstitute of Correspondence Instruct ion ,  Dept. A, 

Endorsed by Every Prominent Electrical Engineer. (Conducted under tbe auslJices of 1 20-1 2 2  LI BER'rY STREET NE W YORK U. S. A. .. THE ELECTRICAL ENGINEER ").  " 

Founded by Mathew Carey. 1785. 

H E N R Y  C A R E Y  B A I R D & C O .  
I N DUST R I A L  P U B L I S H E R S ,  BOOKS E L L E R S  &. I M PO R T E R S  

8 1 0  Wal n u t  St . ,  P h i lade l p h ia ,  Pa . • U .  S .  A .  � Our 1't!"ew and Enlarged Catalogu.e of Practical and 
Sc·j,ertii/i.c Book..�, 92 pages, Svo, a New Catalogue of Books on 
Steam, the Steam Engine, etc., and our other Oatalog't£es, 
the whole coveTing every branch of Sc·ience a·pplied to the 
A,·ts. sent free and free of postage to any one in any part oj 
the world who will furnish us with his address. 

Valve, stoP. H. Cocbran . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  617.�37 
Vapor burner, F. P. Glazier . . . . . . . . . . . . . . . . . . . . . . . .  617,568 
Vapor burning' apparatus, A. Kitson . . . . . . . . . . . . . . .  617,687 
Vehicle gearing, cbangeable. E. H. Hodgkinson . .  617,572 
Vehicle, motor, J. L. Glazier . . . . . . . . . . . . . . . . . . . . . . . .  617.302 
Velocipede driving gear, J. A. Reed . . . . . . . . . . . . . .  " 617,603 
Velocipede gear case, P. Hunaeus . . . . . . . . . . . . . . . . . .  617,575 
Vessels, shifting, reversing, and controlling 

mechanism for. H. Brinkman . . . . . . . . . . . . . . . . . . . 617,633 
Vulcanizing apparatus, H. J. Doughty . . . . . . . . . . . . . 617,414 
Wagon, dumping, J . Hlum . . . . . . . . . . . . . . . . . . . . . . . . . . 617,476 
Wall table. folding, W. F. C. 'l'rinkler . . . . . . . . . . . . . . 617,429 
Washing machine, S. J. Pett . . . . . . . . . . . . . . . . . . . . . . . .  617,40.� 
Washing machme, clothes, J. :M .  Coulter . . . . . . . . . .  617,673 
Water wheel bucket, F. K . Blue . . . . . . . . . . . . . . . . . . . .  617,555 
Wheel mud guard, vehicle, J .  P. Murphy . . . . . . . . . .  6L7,538 
Wheel washing apparatus, n. A. Hoyt . . . . . .  � . . . . . .  6l7,mn 
Whiffletree coupl ing, Kast & Habich . . . . . . . . . . . . . . .  617,577 
Window slide protector. G. A. Zeiser . . . . . . . . . . . . . .  fil7,386 
Wire coiling device, K Redmond . . . . . . . . . . . . . . . . . .  6l7,3tili 
Wire handles, machine for making coiled, Ch urch 

& Allen. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 617,317 
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:�t��t(��ri,·pa�rt��eUi�YI:!t Badge, Buchheit & Loveridge . . . . . . . . . . . . . . . . . . . . . . . . 29,957 
R.w:ard at Olllaha Expo- I 

Badge, J. B . . Kil1g . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 29,95� 
SJ tl On . Endorsed by Ral- Bath tub seat. W. Robertson . . . . . . . . . . . . . . . . . . . . . . . .  2\1.993 stOD Health C luh. Bench bracket. 'I'. Coyle . . . . . . . . . .  

'
" . . . . . . . . . . . . . . . . . 2'J.980 

Send postal for bookJet UB" to Bicycle pump body ,  D. B. Smith . . . . . . . . . . . . . . . . . . . . . 29.986 
The A. R. BA I L E Y  M FG .  CO.  ���;;fg ��l��;·;r;l t:;e'::�'\;atche�: 'R:: C: 'Slak"',,: 2

9,997 

64 Maiden Lane, N. Y. Bra\��X:8: ·W;lit�ieid·er:::::::::::::: : : ·:: ·:::::::::: ��:�� 
Button books, etc. , handle for, L. Fritzsche . . . . . . . . 2H.96� 

Sl'mple Lessons l'n the Use of Cbair. rattan or wIcker, H. M. Kinports . . . . . . . . . .  , 29.995 
Chair seat, bent wood. F. A. Denett . . . . . . . . . . . . . . . .  29,994 
Cigar counter utensi l , W. E. Parsons, Jr . . . . . . . . . . . . 29,971 
Clamp body. E. O. Abbott . . . . . . . . . . . . . . . . . . . . . . . . . . .  2\1.974 

Ine Speed latne 8�0r:;���';,
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Electric heater cas in.!!, Ii:. E. Gold . . . . . . . . . . . . . . . . . . .  29,976 
By C O M PTON and DE G ROODT. g::� �g���: �: �: t���

te
.
s
::::: . .  : '::::::::::::::::.: �§:� 

Glass chimney, J . Beiswanger . . . . . . . . . . . . . . . . . . . . . . .  29,969 
J2mo. vi+ }34 pages, roo figures. Ooth, $ }.50. ri�'ni'�;:1��k�: �: t�����: : : : : : : : : : : : : : : :  :��:�� .t.o �g:� 

Hook, H. A. Sevigne . . . . . . . . . . . . . . . . . . . . . . .  , . . . . . . . . . .  29.981 
JOHN WILEY & SONS, i,�';:g�ette�:�:�N

e
L:G�as�rik:: : : : : : : : : : : ::i9,9ti6 to ��:§� 

Pen, writing, '1'. E. Smith . . . . . . . . . . . . . . . . . . . . . . . . . . . 2!-l.964 
53 E. loth Street, New York City. ��%�".!'��l
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Saddle base. B. F. Wbeeler . . . . . . . . . . . . . . . . . . . . . . . . . . . 29,989 

to give you plenty of pure, spark­
ling water, rerated with steril­
ized air. Free booklet. Our $10.00 
STILL has twice the capacity 
of others. Write at once for 
particulars. 

C U PRIGRAPH CO.,  318 No. Green Street, Chicagllo 

Salt and pepper cruet, G. Barnhart . . . . . . . . . . . . . . . . . . 29,966 Spoke socket member, J. T. Watkins . . . . . . . . . . . . . . . , 29,987 
Sprayer bOdy. D. B. Smitb . . . . . . . . . . . . . . . . . . . . . . . . . . . .  29.973 
�'{����ia��i��
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Valve disk. J. H. Calahan . . . . . . . . . . . . . . . . . . . . . . . . . . . .  29.982 
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Wrencb, D. F. Allerton . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  , 29,985 

TRADE MARKS. 

Ale. draught and bottled, George W. Wieden-
BooIfs

a
��d' !h���:������,· wo;�;ei;'�: 'uilci ' c·hilcij.e·li;� ·  32,355 

'l'homa8 J .  Plant Company . . . . . . .
.
. . . . . . . . . . .  _ . .  : 32,341 

Canned goods and jel lies, certain named, Hahne 

can�e�
O
l�g��U�: ·certa;ri. · :n:�;;ed:' j3:" . . '0: ' B�xtej.· ·& 32,362 

Che�����
r
me(iiCi:nai : ·  a�'ci ' pi:;�;iIilceu·t·icai · ·sub� 

32,359 

Hold Your Scarr� stances, vebicles for, W. Mielck, scbwauapo-

with the Improved Wash- Cbr!��
k
c1ieroot�; 'cigti,ros: 'sioi£ie'�i: ·a�·ci · cigarettes: 

32,371 

IIEI:. :::::.e E���f�l�c,.g f�:t:�� Cle�n�s.
B
p�

c
8�:

r 
�N�;:���

y 
iiqui'ci ' (iressi�:ig: C;'es': 

32,353 

·��t�a.���t,
or

b�n�:il�iclYiosl� coc���
t
a��

o
c1-.���f:t�:. �6�g:�lci,· E: 'Roseciaie: : : :  ��:��� 

�UpPo1.·ters that do not bind Cream separators� Ohlhaver Gebruder . . . . . . . . . . . . . .  32,070 
the leg nor injure the fabric. Cycles. Arcade File V\rOrks . . . . . . . . . . . . . . . . . . . . . . . . . . .  32.351 
By maiJ, 20 cents a pair. lllus- Dairy products, certain named, Hahne & Com-
trated ()atalogue of these and pany 32 �65 
other noveltiesJ free. � �lour, ,,:heat: ·c}eor.ge 'p .. ·pi�iii Mil iin� Co�;p;�Y·. '.: 32:361 

AMERICAN RING CO. -==<I' """'t Fuses for explosIve art.lcles, CalIfornia �'u8e 
Box P. Waterbury, Conn. Gro:�f:s� 'Cert'ai'n ·�amed·,·H�h;le .&. ijompa�y: : :  ::: ��j;ll 

O C· I Gu� barrels, Hunter Arms Company . . . . . . . . . 32,348, 32.349 
wn- IreD ars HaIr removers, Moolten-Peterson Chemical Com- ... 

business cards, dodg.. Hors��h(;e�: \v: ·ii: wiili�\rris: : : : : : :  . .
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. : ��:� ��i c��bi�� b�sii.��� JJ�ather for gloves and lea�her gJOves, J. Steel . . . .  32,337 

with amusement and Liqueur or bev�rage, certan_I named, Societe Ano-
print them for you. nyme de� �l:mes de Yauh . . . . . . . . . . . . . . . . . . . . . . . . . 32,?�6 
Splendid educator for Lumber, artlfI�lal, O. IJ. Gardne� . . . . . . . . . . . . . . . . . . . .  32,3n2 
youth and great aid to I Meat packers. products, certaul named, J acob 
business men. A full paId Packlng Compan,Y . . . . . . . . . . . .  ,

' 
. . . . . . . . . . . . . . 32,360 

Hne of band and sel f.. MedlCal compounds and bItters, certaIn named, A. 
inking printing presses 4-. . Cavagnaro: .. . . . . . . . . . . . .  : . . . . . . . . . ...... . . . . . . . . . . . .  32,373 
type and all printing MedlCllle for certaIn named dIseases, Cln-Co-Lery 
supplies. Write for . Company . . . . .  : . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  32.374 
Uatalogue. J. F. W. MICa frror msulatlIlg purposes, W. H. Sills Mica 
Dorman Co . • 1� 1  E. Fa- . Co .'pany . . . . . . . . . . . . . .  , . . . . . . . . . . . . . . . . . . . .  , . . . . . . . .  32.346 
yette St Baltimor6. OIls, Vacuum 0[1 Company . . . . . . . . . . . . . . . . . . . . . . . . . . . 32. :168 

_________________ . ,_____ O!ntment , G. F. Harv.ey Company . . . .  . " . . . . . . . . . . . . . . 32,376 
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a National Acetylene Gas Generator. rl'he 
most bri l l iant llgbt ever produced j safe, 

cheap, efficient ; can be installed any­
where. Does the proposition interest 
you ? If 80.0. write for catalogue and 
prices. THE N A T I O N A L  A CE_ 

TYLENE GAS CO., 909 New 
England Bldll., C leveland, O .  

SUPPlY you. Ali sizes 
u n lno u n t e d ,  always 

Rememiler, we make a 
soiici,llt'.ol selecting stones for all spe-

purposes. :rr Ask for catalo(1ue. 
The CLEVELA ND STONE CO. 

2d F l o o r .  W i l s h i re .  C l eve land.  O .  

YO U CAN MAKE $ I OO.A WEE.K ! OWN YOUR OWN SHOW, COMPLETE OUTrlT-$IOO. 
LIFE M O TION FILMS & MACHINE S .  GREAT PASSIDN PLAY ", 0; 0 0  OTH E R  S U B J E C T S  s. LuEfiN;LA";;;;";t;,tR�MIL;oE'i:.PHIA P. A .  

a ay ure and we wil\ ,now you 
$3 0 S 8enllu9y<mradare. 

howto make$3aday 
absolutely sure ; we 

furnish the work and teach you free ; you work in 
the locality where you live. Send 11S vour address and we will 
e,:plain the business fTllly ; remember we guaranteeaclearprofifi 
of 83 for every day's work ;  absolutely sure ; write at once. 
ROYA.L .II ... .NUF ... CTURUiU (;0. Box 713.- DE'IROIT • .DI.ICIL 

PIan<;ts and self-plaYIng attachments for pianos, Pmnophone Company . . . . . . . . . . . . . . . . . . . . . . . . . . . .  32,34-2 Provisions, dried and canned, W. B. Dudley . . . . . .  32,358 R�lishes, certain named, Hahne & Company . . . . . .  32,363 RIbbons., certain named. H. W. Kemna . . . . . . . . . . . . . 32,338 Salve, pIle remedy, and cough cure. eye, Howard Brot.bers . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  32.375 Shirts, bed robes, and pajamas, D. Jones & Sons . .  32,339 Soaps. pulveri.ze�, D. McMeeka!1 . . . . . . . . . . . . . . . . . . . .  32,367 Stamps, self-mkmg, B. B. HI l 1 Manufacturing Com pan V • • • • . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  32,343 Tobacco and snuff, smoking and chewing, Gebru-
der Bernard . . . . . . � . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 32 3M Typewriting machines, Commercial Typewriter ' Company . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 32.344. 32,345 Underwear, Hay & 'I'odd Manufacturing Com-

Wh�:�r. 'Wichman; i::.iitg,,·u ·& 'C;j�j,ai:iy: : :  : :  : : : : : : :  ��:llt� 

PRINTS. 
U Colorite," for liquid coloring matter, Carpenter-Morton Company . . .  " . . . . .  " ,  . . . . . . . . . . . . . . . . . . . . . . . . 96 

LABELS . 

u Bel1e of Japan," for tea, F'. if�. JqQues . . . . . . . . . . . . . .  6,773 " Emblem Chop," for tea, if"'. F . . Jaques . . . . . . . . . . . . . . . 6,774 " Green 'l'urt)e .Soup," for soup. S. H. Everett . . . . . .  6,772 
.. Meadow EhxIr," for remedy for diseases of the horse. M.eadow J£lixir Company . . . . . . . . . . . . . . .  _ . . 6.nf! " The Dr. HusRey Diphtheria and Family Rem­

edy," for medicine, Dr. Hussey :Medicme Com-
" Tg:

n
:fJ"e�ith' 'T)�ink' 'N'o:S'kee',j ,' 'for' fiiedical 'con;: 

6,7
7
7 

it Tg������t��6��
h
p·ie·CE<;;'· fO�· 'coiiar' and cuff 6,775 

buttons. Krementz & Company . . . . . . . . . . . . . . . . . . .  6,771 u Veneri�a." for an antiseptic remedy. Tri-AngJe CbemlCal Company . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 6,778 

THE D ET A printed copy of the speCification and drawinO" ot MI G �y patent in the f'oreg-oing list, or anv patent in Print 
Issued SInce 1863. will be furnished from thIS office for 

SMALLEST G E N ERATOR OUT. 10 cents. In ordering please state the name and number 
Wei�hs 3%: 1bs. Will light our of the patent desired, and remit to Munn & Co . . 361 

6 c po lamp. Ring bells. Explode Broadway, New York. Special rates will be given where 
powder, run as a motor on cur- a large number of copies are desired at one time. 
rent from battery or Model d,vna-

C
anadian parents may now be obta ined by the in­rna, etc. Output 10 W.atts, Volt- ventors for any of the tnventions named III the fore .. age 4 or 6 as de.slred. going list, provided they are simple. at a C08t of $40 each. Send 2 cent st.amp for tllus. catalog If complica.ted the cost wiU be a little more. For full 

Elbridge Electrical APpa- l lnetructions address Munn &; Co., 361 BroadwBY. New 
fttllll Company, Elbridtre. N. Y •• U. S. A. York. otheriontiKD p&tenta lWll llillo be ObtalDea. 

A Marve lous Machine ! 
Watch the wonderful work 

!':: �jp�UiuM��a�L���� 
'l'breau:s nipples of an sizes. 
So s wiveled that it can be 
reversed ane] pipe cut at}' close 

��g��P£���dV
i
��fl�u ���brg� 

is in motion. Send for Oata .. 
logue, 'J'HE ItlERltELL 
�{:e�i:,C'lc,»';le�:� OCh���

iss 

C o m m i ssio n 

N E W  EAST R I VER BRIDGE. 

City of N e,v Y o rk. 

Notice t o  C o ntractors. 

For the information of intending bidders on the Steel 
Towers and End Spans of the New East River Bridge. 
the Commission of the New East R iver Bridge ::;tate as 
follows : As �oon as the money necessary for !;ucb con­
struction is appropriated, advertisements will be issued. 
and, as the time for opening bids will be fixed at the 
earliest possible date thereafter, intending bidders can 
now apply to We Chief Engineer. at bis office. 8� Broad­
way, in the Borough of Brooklyn, City of New York, for 
plans, specifications, form of contract, and all neces­
sary information, in order that they may have ample 
time to prepare their estimates. By order of the Com­
mission of the New East River Bridge. 

SMITH E. LANE. 
Commissioner and Secretary. 

Cbambers street, Boyougb of Manhattan. Jan. 5, 1899. 

STATE OF N E W  Y O R K- C I V I L  S E R V I C E  E X A M I NATIO NS 
The open competItive merit examination advertised 

��h��I�U:[ib!4Ef��r�bIieFg:;!�����b�!1'���itp��t�J��g 

Address GEO. L. HOGAN, Manager. 

M O RA N  F L E X I B L E  JO I NT 
for Steam. Air or Liquids. 

Made in all sizes to stand any desired 
pressure. Send for reduced price list. 

M o ran F l ex i b l e  Steam J o i n t  C o . ,  I nc'd 
U7 'I'bird Street, LOUISVILLE, Ky. 

I CE M A C H I NES, 'Corliss Engines' Brewers' and Bottlers' Machinery. THE V1L'l'ER 
MFG. CO . •  899 Clinton Street. Milwaukee. Wis. 

T U R B I N ES i:lr Send for Catalogue .. M." 
J A S . L E F F E L  & CO. Springfield, Ohio, U. S. A. 

MOOI:"' L S  1 0  CATA L O G U E. 5 F" R E: "  , 
.. U N I O N  M O O H  WOR KS 

de CoEARS � 193 CLARK C.HIC.AG O .  
till January 2 7  and 28, and opened to non-residents of 

��:r:�ih �fs�t·e g:l�lln$l�b�������� ���i���n�]�[;ee8 1 - . 
throughout the State, examinations for Assistant l\1an- n,:��et Makers and Manufa�turers. FJxperIenc�. fa,.. 
ual Training Instructor at the Elmira ReformaLory and clhttes, etc., enable �8 to offer low prICes. . ChICago 
the Rochester Industrial School, and for Assistant Car- Model Supply Co., 66 Sheffield A venue, ChICago, Ill. 
pentry Instructor at the latter institution. Intending 
competitors must t1le apphcations with this Commission Exp  er l'mental & M od I W k at least five days before the date of examination. For e 0 r furtber information and application blank, address Sec- . 
retary, New York Civil Service Commission, Albany,N. Y. CtT. &: advice free. Wm. Gardam & Son.45-51 Rose St.,N. Y. 

C L U TC H  P U LLEYS. 
ROAD M OTOR ENG INES ,  WHEELS B. TI RES. 

EXPER I M E NTAL AUTO- CAR W O R K . 
S I NC LAI R- SCOTT CO.  BALT I M O R E ,  M D. 

100 P E R  C E N T. is not an unusual HATCH IN THE MON ITOR INCUBATOR. Most l'iimple machiDe in the 
. market. We pay freight. lOO-egg Bristol 

I: -.Inenbatorand lOO-chick RrooderCODnected, 

�i� � ��e:L:?nito��.:al:x
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I A 'VeIl Kno,""n Firm in Russian Poland desires to �i��fi1��! ���
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care of RUDOL}' MOSSE. Hamburg, Germany. ' · , 

��� TYPS W H EE L S  .. MODELS &.. EXPERIMENTA L WOBl<_8MAU.'MACHINERY NOVElTIES Ik E.TC. "EW Y.D fiTENCIL WORKS 100 NASSAU S'! N,T .. 

Wanted-Local Agents to sell our high grade Lubri­cattn.g Oils and Grea�es. We have a good bUsiness pro .. J pOSItIOn to make to nght party. References exchanged For particulars, address Polar Oil Co., Cleveland, Ohio� 

T H E 
H ATC H E R  

U N I V E R S A L  
A N D  B R O O D E R .  
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Hot 'Vater Machine in the market. There is Positive-
!!nif���
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Best. Grade of Copper. It is complete and guaranteed 
to work as represented. A wards and First Premium at 
New York State Fair, liill8. i:lr Send Six Cents for 
lllustrated Descriptive Catalogue to 

E. W. A N D R EWS C O . ,  Lock Box 3 , E L M I RA, N. Y. 

A Million Testimoniars 
Are not 80 conVincing as the 

3D DAYS TRIAL FREE 
LIFE PRODUCERS SUCCESSFUL INCUBATORS. 
L I F E P H E S E  H V E R S  

SUCCESSFUL BROODERS.  
about them in our US-page cata.­

� Mailed for 6 cents in stampfl. 
'N'CO '."'.1111 CO., Box 75, Des Moines. la. 

N O V E LT I E S  & PATENTED A R T I C L E S  
GAS ��Q GASOLINE ENGINES 

Manufactured by Contract. PnTIching D ies, SpeCial Ma­
chinery. ft�. Konigslow & Bro., 181 8erteca St.,Cleveland,O. 

WAT E R  M O T O R..5 
BACKUS WAT L-. R  MOTO R c o .  N E.WAR K  N J. U 5 A 

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

Patent right No. 615,537. The most complete Street Aweeper ever invented. Gathers and selects the fine from the coars.e. Dustless. simple and durable. A for­tune for the rIjZht man or a company. Address 
A. C. A. DUPUY ,  17U2 La Harpe St., New Orleans, La. 

F O R  SA L E .  ��t::ln 
o�a�:n&r:.j�g 

arrange for manufacture on royaJty. 1ddress 
P. I • •  CLARK, 320 Broadway, N. Y. City. 

Anyone sending a sketch and description may 
9Uickl:r as�ertain our opinion free whether an 
I�lventlO.n IS probably patentable. Communica­
tIOns strIctly confidential. Handbook on Patents 
sent free. Oldest agency foT' securing patents. 

Patents taken through Munn & Co. receive 
special notice, without charge. in the Sci¢ntific Jlm¢rican. 
A ha�dsome]y i1lustrated weekly. Largest cir­
culatIOn of any SCientific journal. 'I'erms, $3 a 
year ; four months, $1. Sold by all newsdealers. MUNN & CO , 3S 1 B roadway. New York 

Branch Office. fi25 F St . •  Washington. D. C. PALMER BROS. , '  

' "  
$ 1 5 0 A N D  U P. 1 4 Ft . FIS H I N G  LAUNCH . 

� �STATIONARY AN D  PUMPING ENGINES. 

PALMER Stationary 
and Marine Ga�oline En­
,*nes and Launcbes

k
Motor 

ca:fi��s,
En

�rii�'in 
nfZ��� 

gines. �end for ca.ralog . 
MIANUS, CONN. j,,,, P I E R C E  VAPO R  LA U N C H E S  l\.�';,t:O , 

c � i:lr SC!YU:L for Catalogue Stating Size. 
,...- P I E R C E  E N C I N E C O M P A N Y  1 7  N . 1 7TH STREET R A C I N E  W IS .  

T H E CY P H E R S  I ncubator and B roo de r 
The O n ly P ract ical Syste m  of I n cu b at io n ,  

Moisture Self-Supplied and Regulation A b­
solute. Produ<'es Strong, HP-R.lthy Stocle 

GOES �'H.EIGHT PH�:PA I n. 
Se'nd lOco for .tu.l.lv IU.1M�trrtted Cata,loque to the 

C Y PHERS I N C U BATOR CO. 
Bell �:i. Wayland, N. Y .  

© 1899 SCIENTIFIC AMERICAN, INC.



It Wil l  Not Do� 

A WINTO N 
M OTOR 

CAR R I AG E 
Inquiry and in­
terest is increas­
in" dally, and if 
you . want one, 
act p r o m p t l y. 
a n d  w e  c a n  
serve you on 
time. Variable 
s p e e d  bydro-

Price $1,000. No Agent.. g���'t::li'\';,�i 
per mile. ar Oatalogue for intending purchasers. 
T H E  W I NT O N  M O T O R  CAR R I A G E  C O . ,  C l eveland,  O h i o .  

J c ttuttftc �mtttcau. 

�T����!�� 0", .. , 
Special Patterns with Auxiliary Springs 

for Export Trade. 
% clamp, adjnstable eitber to plain direct-post or to T-post. 

These goods are fom best materials. Their prices are low. Orders tilled promptly and accurately. � g�t;:�:ztg��,"hed H u nt M anufacturing Co. ,  Westboro, M ass . ,  U .  S. A.  

[JANUARY 2 1 ,  1 899. 

CARBORUNDUM (�8/(-.; 
C R I N D I N G  M AT E R I A LS � .� 

I N  A L L  FO R M S .  
THE CARBORUNDUM co., NIA.GARA FALLS. N .  Y. 

Tltere is no Kodak but the Eastman Kodak FREE to Manufacturers. West Sbore R. R. Shops 5" " " " "  1 ' 1 "  I 1 ' 1 " " " ' " I" I" 'e 
(brick buildings 7ox300 feet) R. R. tracks run into bnild-

Half the charm of a photographic out­
ing is lost if one carries along several 
pounds of glass plates and holders and 
has every moment filled with anxiety 
for their safety. 

KODAKS 
use non-breakable film cartridges which 
weigh ounces where plates weigh pounds. 

KODAKS $5 .00 to $35 .00. 
EASTMAN KODAK CO. 

Catalog'ues fru 
Qt agenda or by maz'l. Rocbester, N. Y. 

��'iI'E�iSe" C".!�'i.t O'},I�� ��c�ri�e::'ir�o�: ::u��
oad

S 

(Lo u isiana Red G u lf Cypress a Specialty,) 

Best known for every purpose 
Good Correct 

Material .  Workmansh i p .  
L o w  Prices. 

Get our lllush'aied Oatalogue. 

W E Caldwe l l  Co ��3 E. M ain Street 
• .  ' . ,  LOUISVIL LE, KY: 

Tbe most reliable I<eneral telepbone 
apparatus manufacturers in the world. 

V I CTO R TELEPHO N E S  
and g-eneral apparatus are sCientificaHy 
correct and mechanicalJy perfect-made 
to stand the test of time and severe ser­
vice. Contain the finest material work­
manship and finish. V.ictor apparatus 
¥J.r��t1���.em���t�,���;

. ��1��1i::� 
Mfg. Co., 166 to 174 80. Clinton Street 
Chicago. ' 

Buy Telephones 

$aO.OO and Upward. 

T H E  B EST I N T H E  W O R L D .  
IT Handsome illustrated cataJogue describing our 

full )ine of twenty-three models mailed free. 

tb� Black mfg. to., Eri�, Pa. 
II, , , , , , , , , , , , , , , , , , , , , , , , , , • , , , , , , , .� 

£altium �ing 
" HORSELESS AGE " AUSTIN SEPARATOR 

THAT ARE G O O  D·-NOT .. C H EAP T H I N G S . "  
1.'be difference io cost is little. We guarantee our apparatus and guarantee our customers against loss by patent suits. OUl' guaran-tee and ·  instrU[llellts are both good. 
W E S T E R N T E L E P H O N E  C O N S TR U CT I O N C O .  

2 5 0 ·2 5 4 South  C l i nto n S t . .  C h i cago.  

[amp. -
B U R N S  ACETY L E N E  GAS. 

No Oil, Wick, Dirt or Smoke. 
Get the BIlst. Price $3.:;0 

Agents wanted in every wwn, Montbly. Establisbed 1895. 
Devoterl to Motor Vebicles (Horseless Carriages). Sub­

scription, $2.00 a year. 6 months, $1.00. 
l I Ius.  Catalogue of American Motor Carriages. 

52 pages, 60 cuts. Price 25 cents. No postage stamps. 
T H E  H ORSELESS AGE, 

216 William St., P. O. Box 2564, New York. 

' "  Perfection " C amp Ml.lttress. Luxurious. inex� 
penSive, durable and portable. Can be laid on the damp 
ground and no moisture can come through it i m�de 

ii�t�t�
n
��

h
eOn� Fci�l�:ial���a:�� ��t��s�omplete wlth-

M EC H A N I CAL FAB R I C  CO. ,  Providence,  R. I . ,  U. S. A. 

ACCOUNTANTS 
who use the Comptometer 

have no trouble wifh .their 
trial balance. Has it ever � 
curred to you that by getting 
one you might save lots of 
time, avoid mistakes and not 
ruin your nerves ? 

Write for Pamphlet. 
F E LT ,. TA R RA N T  M FG CO. 

62-S8 I LLiNOIS ST . •  CHICAGO. 

M AGAZ I N E  
PLATE HOLDERS.  

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

an��a:c���:r�: bO:m��r���'f:�
l
i�J: 

Large assortment always on hand. 
Developing, Printing. etc. 

Photo supplies of every description 
at lowest prices. 

ur Send 2c. stamp jor bargain 
list. Address 

N. Y. CAM ERA E XgJl A N G E ,  43 F u lton St . ,  N E W  Y O R K  

If You Want the Best Lathe and Drill 

CHUCKS 
BUY 

WESTCOTT'S 
S t r on g e s  t 

Grip, Great­
eBt Oapacity 
ana Durabil­

U1/, Oheap and Accurate. 
\Vestcott Chuck Co., Oneida, N. Y .. U. S. A. 

Ask '1�8ia�iflz'if TT Ec':rI��:;fif�f�����g; �{89lrn. 

Tools for Fino or ROll[h Work 
Tools that are common and Tools that 
are rare. costly and · cheap Tools, and 
every other kind of 'rool used, in any 
trade you will tind described and illus" 
trated in M O N T G O M E R Y ' S  TOOL CAT­
ALO G U E  FOR 1 898. A handsome 
P�3:x����k��

n
:l��O��:� �gh��,

p
��r� 

rounded edg-es and stitched covers. 
Every workshop and factory in the 
country should have one. Sent by 
maH for 25 cents by 

MONTGOMERY & CO. lOG Fulton Street, New YOl'k. 

Unequaled for 
D E L IVER I N G  ORY STEAM 
by eliminating moisture 
and condensation from 

L I V Ii� STEAM. 
Also EXTRACTING 

on . . , G R E A S E ,  and 
other im,purities from Ex­
haust �tealn. 

Manufactured by 
A U S T I N S E PARATOR CO. 

�7 W oodbridge Street West, D etroit, Micb. " P TRADE MARK D " 
E C A M O I  

A L U M I N U M PA I N T . 
Latest application of Aluminum. Looks like Frosted 

Silver. Washable. Untarnishable. Wat er. Oil and 
Weatber

�rOOf. Durable. Easily A�lied. Bicycles, 
J:����'Mo�������pi��[�8,���

a
tl"��B,' ra�'k�\��

r
IIra�k: 

ets. Cars, Stations, General Decoration, etc. Sample 
bottle, by mail, for 25 cents. 
T H E  A M ER I CAN PEGAM O I D  CO. ,  348  B'way, .New York.  

COASTI N O  W ITH 

Largest Manufacturers of Telephones 
exclusively in the United States. 

" A m erica n - H u n n l n gs "  
T E L E P H O N E S .  

Transmitters, Magneto Bells and Tele­phone Switcbboards. Over �OO,OOO of our telephones in successful operation. 
�

s
£�� . �t�e

an
l!���hY o�

e
Y�f�����'tb�� single line or metal1ic circuit and number of 

}�e
ta�g�:!qi�� l��d on one line. ar Sena 

A M E R I CAN E L ECTR I C  T E L E P H O N E  C O . ,  1 73 South Canal S t . ,  Ch icago, I I I .  

C B O X  M E TA L .  L Composition Wire Belt Lacing 
Made In .4 1 o sizes send �� MAAA A A  

B jor circ.ular I�""ffl ni't'H I ana prtCes. 

E J .  M. HAY DEN & C O . ,  Mfrs. 60 Pearl St., G rand Rapids,Mich . 

ECLIPSE BICYCLE with Morrow Automatic 
COASTER and BRAKE 

You can regulate your speed· at will with a Backward or Forward 
Pressure on the Pedals. The Simplest, Safest, Surest of devices. 
Write at once for particuJars and prices to 

E C L I P S E  B I CYC L E  CO M PA N Y ,  Box X, E L M I R A , N. Y .  

Variab le Speed Counter Shaft 
��r 

l�es�u�F1i��. 8P����i'r:u;d����se 2tr b:U 
kinds of experi mental machinery, Printing 
Presses, Motor Carriages, Ironworking '1'00Is, 
Woodworking Machinery, or any and all ma­
chines requiring a chanl!e of speed or feed. 

rr Send jor handsomefy illustrated 
Catalogue "' S. A. n free. 

CALC I U M  K l liG LAM P  C O . ,  
Wate rbu ry, C o n n .  

'J.1his beats Wind. Steam. or Horse 
Power. We ooer tbe 

WEBSTER 2J.1! actual horse power 
GAS E NGINE 

for $l aO, less 10% discount for cash. 
Built on interchangeable plan. Built 
of best material. Made in lots of 100 
thererore we can make tbe price. Box ... 
ed for shipment, weight 800 pounds. 
Made for Gas or Gasoline. Also Hort .. 
zontal Engines, 4 to 30 borse power. 

� Write tor Special Oatalogue. 
R M FG .  C O . ,  1 0 7 4  West 1 5th St . ,  C H I CAG O 

Eastern Brancb. 38-D Dey Street. New York City. 

THE IMPRO VED 

M AR I N E  E N G I N E  
We are tbe oldest builders and 
fi�����\�

e
o��

p
c��fi��:' o���pY�; 

less space and weighs less for its 
�.:i:� ���

n
be

a
��ed

e
���� 

eTer power i!' required. 
Either f!tationary or ma­
rine. No fire, no heat, no 
smoke. No licensed engin­
eer required. Send jor cat. 

G rand Rapids,
' 

M ich.,  U . S . A .  

RE EVES PU LLEY CO . .  C o l u m b u s , l n d . ,  U .  S .  A. PEP SAL T PEP SALT 

Nearly EIGHT MILLION 
have been produced in the past thirty three 
years-more watches than any other factory 
in the world has produced in the same period. 

Full Ruby Jeweled Elgin Watches 
have genuine ruby bearings-their other 
points of superiority can be told by any 
jeweler-ask him abont the Elgin. 

The Forbes Patent D ie  
Stocks for Hand Power 

Ten inch pipe cnt off and threaded 
by one man with ease. 

ar Send for Oatalogue. 
C U RTIS & C U RTIS , 
6 Garden St. ,  Br idgeport ,  C o n n. 

S I All varieties at lowest prICes. Best Railroad 
!j:g\c&

n
�s��f

o
�Tt?�le��Oi�CI���];�s S�af��: ca OS Sewing Machines, Bicycle., 'l'ouls. etc. Save 

Money. Lists Free. CHICAGO o:;cA LE Co., Cbicagu lll. 

Do You Want a Bargain ___ _ 
in a Lathe ' Superbly tini.hed, Hollow Spindle. 10 incb swing. Complete witb 6 
inch 4-jaw (Jbuck� jaws reverSible, 6 Steel Lathe 'I'ools, Our  Cash Offer  $75 00 2 Steel Dogs, Bp,lt, Brass Oil Cups. List price. $97.50. , I 

Send stamp for Illustrated List 834. showing how you can save up to 50 per cent. on 
all .the tools you use. 

- THE FRASSE CO M PANY , 2 1  Warren Street, N ew York 

I T < 71� THE CHARTER GAS ��o GASOLINE ENGINE . "f:rr:.� O PERATED ON GASOLINE.. MANUfAC1URE.D OR NATURAL GAS , , -- S E. N D  FO R CATA LO G U E.  I T E. ST I M O N I A L S  E..T C .  TO 
----.�� CH ARTER G AS E. N G I N E.  CO. B OX I LJ 8,.5TE.RLl N G . I L L. 

Indigestion has ItO terrors for him I 
Tbat salt-sbaker is Hlled witb Pepsalt. 
It cures and prevents IndigestiOn. 

P E P SA L T is tbe be�t of tah!e s�lt.' into 
every gram of WbICh IS mcor­

porated ' digestive substances natural to the stomach. 
Fill your salt-cellar witb PEPSALT and use it in 
place of salt at your meals. If you have indigestion. 
your stomach does not supply the necessary amount of 
tbe dissolving or digestive juices. PEPSALT taken 
in place of salt at yourmeals. makes good tbis deficiency. 
as you take with every mouthful of your food a similar 
substance to tbat which is reqnired and at the right 
time, and your indigestion is a-thing of-the past. Send 
for sample in salt- sbaker bottle and try it. Price 25 
cents, postpaid. 

THE VA UPEL SAMARITAN CO. 
48 Sheriff St. ,  Cleveland,  O h i o .  

P E PSALT C U R E S  AN D  
P R EVE NTS I N D I G ESTION 

J ESSO P'S ST E E LTHB\yr 
f O R  TOO L S, S AW S  E TC. W� .J E S SOP & S O N S  t.: �  91 JOHN 51: NEW YORK 

PRINTING INKS 
The SCIENTIFIC A MERICAN 1 8  printed with CHAS. 

ENEU JOHNSON '" CO. 'S INK, Tenth and Lombard 
Sts •• Pblladelphia, and 47 Ro.e St., opp. Duane, New forI!: 
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