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THE PARK AVENUE 111-
PROVEII ENT IN NEW 
YORK CITY":'THE TEII­
P O R A R Y H A RL E II  
RIVER BRIDGE AND 
THE -II OV ING OF THE 
ilOTT HAVEN STATION: 
We have recently iI­

lustrated soD:re of the 
operations' which are 
now in course of execu­
tion for the ParkA ve­
n:ue improvement in 
New York City. As we 
stated in the article re­
ferred to, whicb ap­
peared in our · issu� 
of April 28, ' there 
is included in these 
changes the erection of 
a new brid,ge over the 
Harlem River, to re­
place the present one. 
In order to give the 
railroad transit aCross 
the river while the new 
bridge, is in course of 
erection, a temporary 
drawbridge and ·via.­
duct has been built, 
crossing the river to the 
west and north of the 
old one. The tempo­
rary . tracks diverge 
from the present line 
some distance south of 
the H ar1em River and 
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:return again to the ex­
isting lineJ?ortp. of the 
river in Mott Haven: 
Bome yea�s8,go, ",ben 
the riecessi�y for an 
auxi� draw bridge in 
the then existing bridge 
over . the Harlem. be­
came apparent, wliich 
necessity was, brought 
abo�t by the liability 
to injury of the rot.llry 
draw in rt!gular use, a 
to�er lift . drawbridge 
was added' purely as an 
auxiliary. This gave an 
opening of 50 feet span, 
available 'inemergen­
cies, and &nseqhently 
was but ltttle used. 
Eighteen months ago, 
after the present' 'im­
proy-ements bad. \Jeen 
arranged, it was decid­
ed to utilize the tower 
of this draw for,the 
temporary bridge, mov­
ing it to the ne� line 
and adding thereto a 
new lift span, so as to 
supply a drawbridge in 
connection' With. the 
viaduct. The operation 
of moving the tower 
was . deScribed in our 
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MAY IZ, 18c}4.] 
THE RICH AlIID THE POOR. Pipe LlfUog by Expansion. 

During the last few weeks our country has been the An interesting illustration, to be commended to the 
scene of a series of pilgrimage� all directed to the notice of popular lecturers, of the old aphorism that 
shrine of the Federal capitol, and having for their ob· H-knowledg'e is power," as well as of the more modern 
ject some mysterious alleviation by govermnental definition of science as "organized common sense in 
methods of the hardships of the poor man's life. The regard to things, " is supplied by some recent proceed­
central idea underlying these organizations seems to be ings of Mr. Howe, the engineer of the Clay Cross Col­
that as money is the embodiment of man's possessions lieries. It is reported that some weeks ago the second 
and opens up to him the road to happiness on earth, and pipe from the bottom of a 6� inch rising pump main, 
as the government possesses the right to coin money in 140 yards long and 30 tons in weight, in one of the Clay 
its mints and print bills in its pnnting offices, that it Cross pit shafts, broke off at the branch connecting it 
also can be for the nonce the creator of money. The with tlJe underground pumping engine. The whole 
members of these pilgrimages, termed Coxey's Army, weight of the line of piping rested upon itself, so that 
Kelly's Army and the like, propose to go to Washing- it was a qut't:!tion of how to get the broken member out 
ton, and by their presence to give so imposing a demon- and replace it. Mr. Howe decided, with the concur­
stration as to influence legislation in the desired direc- rence of Mr . .Jackson, the manager, to lift the pipe 
tion. One schemt. is to have the government issue column by the force of expansion due to steam heat. 
bonds, bearing no interest and payable in install- Accordingly, a cross beam was inserted in the shaft at 
ments. a height of 60 yards from the bott,om, bearing close 

Whatever one's opinion may be of the right of a man against the defective main, and not far under one of 
to be rich, it is far from clear how the proposed issue the flange joints. The pipe being then empty, steam 
of bonds could be conducted so as to produce any good was turned into it at the bottom throQgh a � inch 
effect. As the world is organized and as humanity is pipe and regulating cock; and in the course of an hour 
constituted, there will al ways be rich and poor. The the main had �oved up 2� inches at the point where 
distribution of wealth may seem unjust. The deserv- the cross beam was fixed. The main was then seculled 
ing inventor who has worn his life out in devising im- to the beam by strong clamps, and as soon as the 
provements in mechanical things, the scientist who weight had been taken in this way, steam was shut off; 
has worked for hours evolving in the laboratory neW and the pipes, contracting, began to lift the broken 
chemical products, the bacteriologist who flnds a end from the pit bottom. The broken pipe was 
panacea ·for the most dreaded diseases, certainly rank changed for a sound one, and steam again tunied on 
as the benefactors of humanity; but tbe history of the until the clamps could be taken off. The time occu­
world shows that it is precisely these classes who re- pied in the operation, from first tlll'Iling on the steam 
ceive the benefit least commensurate with the value of to restarting the pumps, was only four hours; and the 
their work, when its importance to the rest of hu- operation was effected without a hitch. 
manity is considered. The inventor invents and pat- •••• • 
ents and the capitalist makes the fortune from the in- Dr. Drow:n-Sequard's Orchitic Fluid. 

vention. This is the story repeated over and over The death of Dr. Brown·Sequard has served to re· 
again. Yet unjust and severe as it seems, this is the vive in some minds an interest in his orchitic fluid, in 
definite lot of humanity, and there is no probability which the great physician had himself much hope. 
that the cure of inequality of fortune will ever be The Lancet in a recent number publishes some sig-
discovered. nificant notes upon experimepts with the fluid made 

The typical inventor invents because he has to, and by Dr. Guy M. Wood and Dr. A . .J. Whiting, both 
he may hope to reap a modest reward from his work. physicians to the Hospital for the Paralyzed and Epi­
Whether he does or does not, his very genius will not leptic, Queen's Square, London. 
allow him to be idle. The apparent inju8tice has to The fluid used was obtained directly from Paris, 
be endured. But in spite of the communistic tenden- through Dr. Brown-Sequard's personal kindness. The 

;W·I�du��for ... 297 cies of the age on one side, and of the undue accumu- injections were hypodermic, made with a Koch's 
••••••••••••• ��� 200 'lation of wealth by the few on the other side, ex- syringe, kept aseptic in absolute alcohol. The dose 

Par v",nue lmprovement,New I . York Clty* ..... ........... . ..... 289. am pIes sometImes appear where the benefactor of was from one gramme of the fluid to six grammes, and 
Patents jU&nted, weekly record_ 001 t h . . f . .  . 11 b Pipe IIttlng byexpanaion ....... 2OO! umarnty from the stalldpomt 0 SCIentIfic or me- m a ut three cases, diluted with an equal quantity 

oisons on frUlt·moVing·a,:·::.:: = I chanical advancement meets with an adequate re- of water. Except when the doses were large, no imme-
e ..... ... ... ,;,-::.: = ward. In a recent address before the old New York diate effects were perceptible. In those cases some nain 

"'River:4 society, the General Society of Mechanies and Trades- was felt at the point of injection. 
-

::::::: = men, Mr. Abram S. Hewitt, well known from his Twenty-three patients were treated. In eighteen 
:::.::: = 

I 
prominence in the iron industry, as well as from his cases there was no change from the treatment; three 

:::.:': = political record, gave a most graphic presentation of patients were slightly better; two were worse. 
n a C8 ..... . ::: � the results of the work of one of the world's greatest At the beginning of the observations several patients 

a hfl!b ........ ...... ..... 292 benefactors, Bessemer. We quote from the concluding said they felt better after the. injections. At the sug-
aa======================== portions of hili! address: gestion of Dr. Buzzard, two women were given daily 

"You all know about the Bessemer invention of injections of two grammes of distilled water only, for 
steel. It was made in 1855 by a student in his labora- three weeks. Both the patients declared that they 
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SCIENTIFIC AMERICAN SUPPLEMENT tory. He propounded his idea to the world, but it felt decidedly better after each treatment, though of 
took fifteen years before it was successfully put in course there was no change in the physical condition. 
operation. I.know Mr Bessemer very well. He is a The physicians, therefore, conclude that in all the 
modest man who uever sought to make a fortune, but cases treated, the sensation of being better was due to 
he has taken the rewards of his great invention, and the mental effect of the injection andnot to the orchitic 
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$10,000,000. The contribution which he made to the • ••• • 
world by that invention in the saving it has effected .T. O. Davidson. 

in the ordinary operations of society is simply incal- In the death of .Julian Oliver Davidson, the art and 
culable. If I were to say we were saving $1,000,000,000 publishing world has sustained a severe loss. Born in 
a year in this country alone as the result of that in· Cumberlaud, Maryland, in 1858, he early exhibited a 
vention applied to every branch of industry, particu- talent for drawing, especially of marine and battle 
larly in the transportation of the goods and the scenes. His pictures were characterized by life and 
products of the country, I should certainly underesti- spirit, and as an artist he soon rose into prominence. 
mate the amount. And now I am going to say some- As an illustrator he was well known ; he worked for 
thjng even more surprising. Taking the world together, the leading magazines and weekly papers. For many 
the saving effected by that invention is greater than years Mr. Davidson designed marine views for the 
the total value of all the movable capital of the world SCIENTIFIC AMERICAN, the last occasion being views 
one hundred years ago. of the Vigilant and Valkyrie, published in the issue of 

.. One man, by a single invention, has contributed October 14, 1898. Mr. Davidson died at his Nyack (N. 
to the aggregate wealth of the world more value than Y.) home on April 30, after an illness of several months. 
existed fifty years before his birth. N ow he h.as got • '.. • 
ten millions of dollars. It is a great sum. He will PerOXide Dleachln&,. 

leave it to his children, who have done nothing, have This is the invention of Konigswarter & Ebell, who 
contribllted nothing to the acquieition of this money. recommended the process for the bleaching of straw. 
Whom has he robbed? Whom will his· children rob? wood, and similar fibers. To 100 liters of soft, cold 
Who would be the gainer if he bad never received water, 1,600 grammes of pure crystallized oxalic acid 
one penny for his great discovery? How much would are added, and then 1,000 grammes of peroxide of 
the distribution of his $10,000 000 ov�r the face of sodium ·are slowly stirred in. The liquor, when this 
society add to the fortune of any single individnal, and is done, will still be acid, and must be made feebly 
how much has his invention added to the fortunes of alkaline with silicate of soda or with more peroxide • 

all mankind Y" The stuff to be bleached must be clean and free from 
4 , • ; • grease, and is put into the alkaline bath of the mix-

Waterproofing Fabric •• 
ture and kept in it until bleached at a temperature of 
from 90 deg. to 100 deg. F. It is then rinsed and 

According to Holfert's process for waterproofingilab- freed from any traces of yellow in a weak acid bath, 
rics, the materials arl;) first paf'sed through a bath of tartaric, for instance, or by slow drying in the open 
gelatine, then exposed to the action of formaldehyde air. The above bath can be used over and over again, 
in a gaseous state.· The gelatine is thus rendered in- and to save time may be made stronger. An economy 
soluble and imparts water-resisting properties to t�e may also be effected by substituting sulphuric for 
fabrics. oxalic acid. 
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MAY IZ, 18<)4.] J tieutifit �merital. 
The Role of' Microbes In Society. variable length, thus forming, sometimes, short sticks 

The Revue Scientijique publishes an address upon (tuberculose). sometimes long threads (charcoal en cut­
this subject, before the Society of Anthropology, in ture). The little sticks are immovable, or, on the con­
Paris, by M. L. Capitan. 

. 
trary, movable, rigid or curved. They may take the 

Quoting from an address before the same society form of a half circle, as in the cholera microbe, or they 
by the distinguished scientist Broca, he speaks of the may present themselves in a spiral form, as the mi­
gradual overcrowding of our planet, 'and of death crobes of intermittent fever. 
as necessary to make room for coming generations. They generally color easily with the aniline co�ors. 
After showing that the decomposition of dead matter Finally, when they are placed in a medium suitable for 
is also necessary to this preparation for new life, and their culture, such as bouillon, peptonized gelatine or 
that the process is the work of microbes, M. Capitan solidified blood serum, they multiply in great abun-, 
thus continues: "Microbes have an important role in dance. These elementary facts give you a general idea 
digestion. Ordinary digestion takes place in the of the morphology and biology of microbes. You know 
stomach and intestines by means of soluble ferments them now. I have shown you how they may be useful 
secreted by organic cells, which attack the foods, sep- in society. Now let us see how they are harmful. 
arate them, and make them fit to be assimilated; it If microbes decompose dead matter, they may also 
is work similar to that of microbes. But the dige�t- decompose living matter 1 Certain kinds especially 
ive tract contains great quantities of microbes con- . have the power which is called virulence. They are 
stantly brought in by food. They multiply indefinitely, called pathogenes, that is to say, they may determine 
and play most complex roles. They necessarily take the diseases. Every kind of microbe, moreover, pro­
part in the digestive phenomena, as aids in the break- duces a special kind of disease and has a \lower which 
ing up of organic compounds, and, again, they are varies much, according to a number of circumstances. 
the only effective agents to that end. M. Duclaux, But the microbe cannot atone make the disease; the 
insisting upon this point, says that certain kinds of intervention of the organism of the subject in whom 
cellulose can be attacked by microbes only; no or- the disease is to develop is necessary. If you please, 
ganic juices have that power. M. Pasteur cannot con- following the forcible comparison of Professor Bou­
ceive of the possibility of digestion where microbes chard, the organism is a stronghold, the microbe is the 
do not exist. assailant, the struggle between the two is the'infectious 

The purely chemical work of the microbe is enor- disease. 
mous. What we know about it is nothing in com- Thus the condition of the organic domain, which the 
parison with what it must be. Every kind of microbe, microbe seeks to invade, is important. In fact, if the 
every race, every variety. is charged with a special person is very well, ,he offers a great resistance to mi­
function; the division of labor is pushed to the ex- crobes. If, on the contrary, his health is not perfect, 
treme limits, so that for any chemical reaction what- it is a stronghold poorly defended, and the danger is 
ever to be realized, the microbe makes several at- great for him. For, as M. Bouchard has said for a 
tacks. Each variety takes part in the work, begin- long time, a person does not become ill, except when 
ning a partial separation of the matter, which is com- he is already not in very good health. But there are 
pleted by another kind, and this goes on until the or- many means for getting into bad health. One may 
ganic matter is reduced to its elementary constituents, change his health by a number of processes, which 
or to.a state of sufficient simplicity for the plant to may be summed up, essentially, in two grand classes: 
assimilate it. _ _ • Troubles of organic functions and disorders of tissues. 

Further, as old as the world, contemporary with the Many of the processes leading to the production and 
first generations of vegetables, tho microbes have con- development of disease are directly dependent upon 
tributed materially to the constitution and formation various social influences. Do you wish some exam­
of the geological strata. Microbes made the peat pIes? 
which later became coal; they had their part in the Wealth, like poverty, is a powerful agent in disease. 
complex work of precipitation which made the great The rich man, from his frequent overeating, his want 
beds of calcareous deposits; they played their part of exercise, his excess of comfort, easily acquires obesi­
in the complex reactions which resulted in the ty, the gout or diabetes; his kidneys, his heart, are fre­
deposits of sulphur, iron and many of the other quently affected. The poor man, on the other hand, 
metals. . . • from want _ in its different forms. from overwork, ex-

Industrially, the chemical work of microbes is often posure to inclement weather, or want of cleanliness, 
utilized by man. Two.typical examples may be given. may suffer from various derangements of the internal 
First in the preparation of indigo. It is obtained organs, the lungs, the liver, the kidneys, the bowels, 
from a wood cultivated in India, Japan and Central etc. He has, like the rich man, a special pathology in 
America. This plant contains a sugar, indiglucine, certain points and very different from the last; a pa­
which is removed by washing with warm water; this thology, moreover, due absolutely to his sOcial condi­
indiglucine is then submitted to special fermentation. tion. 
The microbe separates it into indigotine and sucrose. The occupations create also special diseas6/0. They 
The indigotine, which is white, is oxidized by the re- may poison those who engage in them. Lead pro­
action due to the microbe, and is changed into indigo, duces chronic poisoning among those who ha,ndle it 
with its blue color. And this preparation would be (painters, printers, manufacturers of white lead); it 
impossible without these peculiar reactions produced is the same with mercury (silverers of looking glasses, 
by microbes. gilders, hatters). Every· poison produces its special 

Again, the chemical action of microbes is' illustrated effect upon the system: lead upon the kidneys, the 
in the preparation of opium to smoke. But intestines, the brain, and mercury upon the bI;ain and 
it is especially in the preparation of many of the the nerves. These examples might be multiplied; 
most indispensable foods' that certain micro· organ- they show the occupation may affect the organs, cre­
isms, thus domesticated (i. e., in the preparation. ate actual diseases, or induce such a state of health 
Tran.), show themselves incomparable chemists. as to facilitate thlt invasiou of the microbe. Is it 
Without them these different preparations would be necessary to mention that dreadful form of poisoning, 
impossible. Such is the case with bread, alcohol, wine. alcoholism, which produces its effect upon kidneys, 
beer, the different milk ferments (koumiss, kephyr), heart, liver, brain; alters all the internal organs and 
cheese, sour-krout, etc. thus prepares the way for disease-producing mi-

. I cannot show you in detail the part which the orobes? . . . 
micro-organisms have in the elaboration of each of All the natural cavities of the body opening eite­
these products. Besides, you all know what character- riorly (the nose, mouth, alimentary canal) are filled 
izes bread. Yeast is the principal agent in the fermen- with microbes that come from without, borne by the 
tation. There are milk ferments, aud many other kinds air or foods. and subsequently multiplying. There 
of microbes. For alcohol, wine, and beer there are the are even some for the skin. In the midst of these, 
different kinds of yeast, with the addition of various there are others which are the remains of previous in­
microbes and their numerous diastases, which, as the fectious diseases which have attacked the subject &C­
case may be, separate the molecules of starch and tually cured. 
change them progressively, by successive separations, All microbe!', in a normal state, live a latent life, 
into dextrine,'glucose and finally into alcohol; or again, often usefUl as we have seen for digestion, most often 
change sugar into alcohol, or even, separating from inoffensive, thanks to the resistance of the cellular 
the malt, make alcohol, and finally make the complex lining of the organic cavities, thanks to the activity of 
products, wine, brandy, and beer. ' .  I have' the white globules, zealous defenders of the organism, 
spoken thus at length about microbes and I have not thanks to the chemical action of organic liquids. But 
yet presented them to you. They are, as you know, when various circumstances, external conditions, or 
very inferior algreformed of one cell, generally with an internal ones, modify these elements of defense, alter 
envelope. They live almost everywhere upon and in the texture of linings (as in the case of poisoning from 
li.ving creatures, in the soil, water, upon solids, etc., the occupation), or when one or more of the microbes 
multiplying with extreme rapidity. They have very take a sudden virulence, then the barriers of protec­
varied actions, often useful, as you ha ve �een, or, on the tion are broken, the microbe enters into the interior of 
contrary, hurtful, as you will soon see. the tissues, and may determine the greatest variety of 

Sometimes they take a rounded form, are little diseases, from pneumonia to erysipelas, meningitis or 
spheres with a diameter of about a half thousandth of an abscess in the liver. 
a millimeter. Sometimes they are isolated, and, again, The microbes which live outside the organism have 
they are in strings composed of a more or less consider- equally diverse origin. We ha ve spoken already of the 
able number of grain�. They may present themseives innumerable varieties living in the soil, the water, and 
in the form of little sticks from a half to one or two on plants which play such numerous and important 
thousandths of a millimeter in diameter with a very roles. Certain ones may, under the right conditions, 
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take on a djsease-producing power, and determine 8. 
disease, but there are others which, disease· producing 
by profession, have been eliminated from diseased 
organisms, and instead of having succumbed have 
fallen into the outer world, have adapted themselves 
to new places and live another life, it may be in the 
earth or in water. They are all ready, when introduced 
by food, or by respiration, to penetrate anew, into a 
living organism, to develop there, if the circumstances 
are favorable, the disease which they characterize, 
such as is the case with the vibrion of cholera or the 
bacillus of lockjaw. • . . 

To these innumerable special cauSes of infectious dis­
eases, the invasion of microbes and their development 
in the organism, hygiene may oppose numerous means 
of protection or of defense. This is the role of pro­
phylactics. On the other hana, medicine may aid the 
system in struggling victoriously against the microbe: 
this is the role of therapeutics. But upon these two 
points the social influences have ali important bear­
ing: the place in society of the patient may modify 
profoundly these preventive measures and make 
them effective or insufficient, according to circum­
stances. . . . You see, then, though I have given 
only a simple outline of tt, l!hat the role of microbes 
in society is immense. 

Bad or good, hurtful or useful, all have a role which 
is, on the whole, indispensable to the regular evolu­
tion of society. And, however parado:,dcal that as­
sertion may at first have seemed, I 1;Ielieve I have 
given you a clear demonstration, and in closing, I may 
formulate it thus: Society could not exist, it could 
not live or subsist, except by the constant intervention 
of microbes, the great carriers of death, bllt also dis­
tributers of matter; and thus the all-powerful carriers 
of life. 

... l. 
Miscellaneou8 Note8. 

Nature reports that the Czar has authorized the. 
trial of tea culture on the eastern borders of the Cau­
casus, where the temperature is about the' same as 
that of the parts of China where the plant thrives. 

Les Annalen de Physikalischen Centml Observa­
toriums, of M. Wilds, reports that a temperature of 
-69'8° C. (157-1>4: below zero, Fah.) was registered at 
Werckojansk, Eastern Siberia, in February, 1892. This 
is the lowest temperature which has ever been regis­
tered on the surface of the earth. 

The Hungarian government has established an In­
stitute of Bacteriology at Budapest, intended to 
facilitate the scientific study of infectious diseases. 

Natural Science deplores the fact that there is no 
laboratory for psychological experiments in England, 
and speaks of institutions of this kind which exist on 
the Continent. Revue Scientijique (Paris), comment­
ing upon this, says" there is only one such laboratory 
worthy the name in France," and adds, "It is in Ger. 
many. but especially in America that these institutions 
are well established, and any one in England who 
wishes to start one must look to these two countries for 
his inspiration. " 

The University of Edinburgh has taken steps toward 
some notable improvements. It is to have two new 
halls for public ceremonials; a third one is to be built' 
as a dormitory for the women students; a chair of 
public health has been endowed; and, finally. a fieJrj 
for athletic sports has been bought at a cost of $45,000. 

The Canary Islands possess not only the most won­
derful climate, but an extremely fertile soiL The only 
difficulty in agriculture is the want of water. It has 
lately been found that there are great quantities of 
water in cavities of the mountains of Teneriffe. An 
English company has undertaken to get it out. They 
find that boring to a depth of a hundred feet is enough 
to procure a large supply of water. If they succeed 
in getting an unlimited supply in this way, the islands, 
which have declined in prosperity in recent years, will . 
probably develop greater productivity than hitherto. 

Russian industries are developing with great rapidity. 
In the eonstruction of the new railway train for the 
Czar and his suite, Russian materials were used, with 
the exception of axles and wheels, which were fur­
nished by the Krupp works, at Essen. This train 
consisted of eleven carriages, made after American 
models. Unusually strong brakes were attached, en­
abling the train to be brought to a standstill very sud­
denly. 

.. f.l .. 
Nor_eglan Cooking Stove. 

During the last maneuvers in Russia experiments 
were made with the Norwegian cooking stove, the 
object being to provide the troops on the march. 
within the least possible space of time,with warm food. 
The apparatus used was the ordinary camp kettle fitted 
into a thick felt covering. The soup or stew being 
placed in the kettle is raised to the boiling point, and 
then removed from the fire, the lid clamped down, the 
Kettle inserted in the sheath, and the whole slung in 
the usual manner below the wagon. The process of 
stewing continues automatically, thanks to the heat 
retained, and even after several hours' mll.rching the 
temperature does not fall below 100° Ji'ab.-JournaZ 
R. U. S. r. 



AN IMPROVED STEAM ACTUATED VALVE. 
The valve shown in the illustration is more especially 

designed for use with steam pumps, and is of simple 
and durable construction, very effective in operation, 
and arranged to positively control the movement of 
the main piston valve. It has been patented by Mr. 
Joseph J. Kwis, of Findlay, Ohio. The pump has 
the 'Usual steam cylinder, with the end inlet ports and 
central exhaust port, controlled by the usual slide 

KWIS' S STEAM ACTUATED VALVE. 

valve extending into the steam chest, within which 
also is an auxiliary piston valve adapted to be directly 
actuated from the piston in the steam cylinder, the 
steam chest having a main bore and an auxiliary bore. 
filteam inlet ports lead from the auxiliary bore to the 
ends of the main bore and exhaust ports independent 
of the inlet ports, and lead from the end of the main 
bore transversely through the auxiIi ary bore to the com­
mon exhaust passage. The auxiliary balanced piston 
valve sliding in the auxiliary bore has reduced por­
tions controlling the steam inlet ports and the exhaust 
port, whereby the auxiliary piston valve is directly 
and positively actuated from the main piston rod, 
avoiding all undue friction, and positively shifting the 
main piston valve whenever the piston nears the end 
of its outward or inward stroke. In the illustration 
the exhaust is shown open at A, and enters main ex­
haust through the opening at B. The live steam 
which supplies the recess., C, is admitted through hole, 
D. The live steam port is shown open at E, and en· 
tering steam chest at F. 

Further information relative to this improvement 
may be obtained of the Adams Brothers Company, 
the Findlay Machine and Boiler Works, Findlay, 
Ohio. 

... , . 
A WIDOW SASH FASTENER. 

This is a device especially adapted for use in connec­
tion with window sashes pivoted at their centers at top 

KIRSCH' S WINDOW SASH FASTENER. 

J tieutifit. �tutri'Ju�. 
adjustment in its pivot block, and in an outer end block AN EFFICIENT HEATING GAS BURNER. 
by which it is connected with a vertical connecting rod As shown in deta.il in the SCIENTIFIC AMERICAN of 
extending down one side of the sash. This rod is· held April 7, the base of this burner, where it is attached to 
to slide in one or more guides, and has at its lower end the gas supply tube, is supplied with apertures to ad­
a guided movement in a plate in which is pivoted a mit air to mingle with the gas before it reaches the 
connected operating lever, which may be either an el- point of .com bustion, while the tube which surrounds 
bow, an angle or a crank level', forming a suitable the flame has air-receiving openings on its under sur­
handle by means of which the locki�g pin may be made 'I face and smaller air-discharging apertures in its upper 
to engage any one of the apertures III the rack, accord- surface, where the tube is impinged upon by the flame. 
ing to the position in which it is desired to adjust and The tube thus being raised to a high temperature, 
lock the sash. and correspondingly heating the air discharged there-

.. • • • • from to mingle with the burning gas, is designed to 
Protection of' Iron .·rom Rusting. afford the most perfect combustion, with the attain-

Mr. W. Thomson, of Manchester, is continuing his 
researches into the oxidation and corrosion of iron and 
!'teel; and he recently published some further observa­
tions on 'the sul?ject in the Journal of the Society of 
Chemical Industry. According to this statement, Mr. 
Thomson had a number of sample pieces of thin sheet 
iron, of uniform size, weighed and painted with one 
coat of each of the paints, and weighed again; then 
left for about a week exposed to the atmosphere, and 
again weighed. The difference between the two first 
weighings gave the weight of the wet paint employed, 
which was calculated out to the square yard of surface; 
while the first deducted from the third gave the weight 
of dry paint. The coatings thus tested upon the sam­
ple strips, which measured 4 inches by 1%' inches, 
varied in weight from %' ounce for linseed oil alone to' 
7 ounces for oxide of iron paint; tar weighed 1'56 
ounces; 'solution of pitch, 1'24 ounces; red lead, 6'24 
ounces; and so on. 

Having tried in vain the effect of spraying the sam­
ples with a saline solution, Mr. Thomson proceeded to 
immerse the samples in a glass vessel containing suf­
ficient saline solution to half cover each. He observed 
that, after. two or three days, the clear solution b,>gan 
to grow turbid; and in a few days more it threw down 
a precipitate of the peroxide of iron. Some time later 
on it could be observed that the iron beneath some of 
the coatings of paint was undergoing oxidation to a 
much greater extent than others. It suggested itself 
to Mr. Thomson that if each plate of iron were placed 
in a separate glass beaker with the saline solution, the 
turbidity of the clear liquid would be some criterion 
of the progress of the rusting action. This was done in 
a case of a second series of experiments, which went to 
show that this observation is just; and Mr. Thomson 
was able to ascertain that oxide of iron paint, white 
lead, and the ordinary paints of commerce, have com­
paratively little protective influence on iron as con­
trasted with red lead, for the latter showed no signs of 
turbidity in the saline solution after all the others had 
become turbid, and deposited a considerable precipitate 
of ferric oxide. Mr. Thomson further lays stress on 
the electrolytic corrosion of iron; and he snggests that, 
for the protection of large iron structures from this ef­
fect, it might be advisable to place a large ball of zinc 
in wet ground in metallic contact with the iron of the 
structure b y  means of wires, which he believes would 
tend materially to prevent corrosion at comparatively 
small cost. 

The Germ 01' SmallpolC. 

Professor Guamuri, of the University of Pisa, is of 
the same opinion as that published by him in 1892, in 
the Archivi di Scienze Med1'che, viz., that the process 
of pustulation, both of cowpox and smallpox, is origi­
nated by a parasite which develops in the epithelial 
cells. He has studied both the morphology and biolo­
gy of this organism. It is capable of ammbic move­
ments, which can be seen on examination of lymph 
taken from the initial vesicle at the temperature of the 
human body. By this process Professor Guamuri ha.s 
also verified the multiplication of the parasite under 
the microscope, and the fact of phagocytosis by poly­
nucleated leucocytes. With, a stain of gentian and 
methylene, the structure of this low organism may be 
studied. It consists of a roundish body with a clear 
outline. Professor Guamuri has succeeded in repro­
ducing the parasite in the cornea of rabbits with inocu­
lation of the same lymph, and he has verified the fact 
that no other source of irritation is capable of produc­
ing anything of the appearance of the same parasite in 
the cornea. Professor Guamuri believes that it is a 
zooparasite belonging to the class of rhizopode, and 
that it if> the cause of both cowpox and smallpox. 

• ••• 

WILLIAM SON & BUZBY' S HEATING GAS BURNER 

ment of the highest possible degree of efficiency for 
the quantity of gas consumed. The illustration repre­
sents the practical construction followed in the applica­
tion of the improvement recently patented by Messrs. 
John R. Williamson and Isaac W. Buzby, of Seattle, 
Washington. 

----------__ .�.�.H.�.------------
A HIGH WINDMILL. 

Among the windmills shown at the late World's 
Columbian Exposition, that of the Aermotor Co., of 
Chicago, represented in the accompanying illustration, 
was perhaps the most unique and striking. It was 55 
feet from the ground to the turret of the old Dutch 
windmill, from w hich sprang a galvanized steel tower 
87 feet high, surmounted by a 16 foot wheel, making a 
total height of 150 feet. This windmill towered above 

. and bottom, and is very simple, durable and inexPen­
sive, and capable of quick and easy manipulation. It 
btu; heen patented by Mr. Richard Kirsch, of Bay 
Ridge, L. I., N. Y. Near the upper central pivot of 
the sash an outwardly projecting rack is secured to 
the window frame, the rack being preferably of a quad­
rant form, and having a downwardly projecting flange 
which serves as a stop to prevent the sash from passing 
over a center line when opened. Extending across one 
side of the top rail of the sash, and passing adjustably 
through a block adapted to act as a pivot, is a locking 
lever, one end of which work!> in a bracket-like guide 
secured to the sash, there being at this end an adjust­
able locking pi� adapted to engage one of the apertures 
of the rack. The locking lever is capable of lateral 

A Home Cor Truants • 

Boston is soon to have a home school for truants and 
troublesome boys. They are to be gathered into fami­
lies of about twenty-five, under the care of a superin­
tendent and his wife. A teacher of rare gifts of mind 
and heart is to be assigned to each group, and under 
his direction, three hours a day are to be devoted to 
study. The' boys are to do all the household work 
and to cultivate the estate of thirty acres where the 
home is to be placed. 

They are also to devote four hours a day to traiuing 
for occupat.ions to be had in the city. 

The instruction on Sunday morning is to be moral 
and religio:us, and in the afternoon it is to he de­
nominational. 4 HIGH WINDMILL. 
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MAY 12, 1&}4.) 
I all competitors at the Fair, and around the lower perimentsin 1891. It is now 1894, and the experiments of Pathol�gical Histology"), an especially important 

work that brought to light much that was new. structure was a balcony nearly 150 feet in circum fer- are being carried on without any conclusion as yet. It 
ence, from which an impressive idea of the height of the is fortunately necessary now to rely much in France It took him only ten years . to rise from the position 

of student to that of professor and scientist. In 1859 
he was called to Greiswald as professor of pathologi­
cal anatomy. Fortunately for surgery, he refused this 
flattering call, but two years lat�r he accepted a call as 
professor and director of the surgical clinic in Zurich. 
He left here in 1867 for a similar position in Vienna. 
When in the Swiss high school his great industry and 
brilliant surgical talent showed to advantage, and his 
methods of work here, following up the questions of 
the day in his studies a�d his teaching, are set forth 
not only in his " Clinical Reports," but also in his 
" Fifty Lectures on General Surgical Pathology and 
Therapeutics," a work of classical value and universal 
importance that lived through many editions and was 
t.ranslated into all civilized languages. III Vienna he 
continued to publish his experiences in " Clinical Re­
ports," and heand Pitha produced the great compila­
tion " Handbuch del' Allgemeinen und Speciellen 
Chirurgie " (" Handbook of General and Special Sur· 
gery"), which is prized by physicians In all parts of the 
world as a mine of surgical experience. 

tower was obtainable. upon the example of Russia.-La Nature. 

THE BICYCLE UPON RAILS. 
It is from Russia this time that comes to us a curious 

cycling apparatus. The accompanying engraving re­
produces a photograph taken in the vicinity of Mos­
cow a few hours previous to the passage of the imperial 
tratn. Some Russian gendarmes, one of whom is 
seated upon the apparatus, have just made an Inspec­
tion of the track. The Czar may now pass, as there is 
nothing to be feared' from the Nihilists I 

As will be understood, the person in the center is 
utilizing a sort of bicycle for his police service which 
rolls upon the rails of a railway track. In reality, the 
word bicycle is a misnomer for this apparatus, which 
rests upon three wheels. Through its two principal 
wheels it rests upon the rail to the right;; but is kept in 
equilibrium by a metallic arm terminating, on the rail 
to the left, in a swall wheel. It is a crude apparatus, 
moreover, whose two heavy main wheels are con­
nected by a compact body, the various parts of which 
are roughly shaped, and which . weighs no less than 
110 pounds. 

As primitive as the machine is, however, it exhibits 
some very original peculiarities. It is actuated both' 
by the arms and legs of the rider, and thus puts one 
somewhat in mind of the Valere running machine. 
Here, the rider, not having to occupy himself with the 
steering of the machine, since the latter, being fitted 
to the rails, follows all the curves the-reof, devotes his 
entire attention to its propulsion. Two levers, actu·· 
ated by the arms, are, through a slide at their lower 
extremity, connected with each of the cranks of the 
bicycle. It will be remarked that, contrary to the ar­
rangement of the Valere machine, which causes its 
rider to take an ambling gait (that is to say, causes 
him to put forward at the same time th� leg and arm 
of the same side), the Russian railway bicycle employs 
the ordinary gait of man's trot, that is to say, causes 
the rider to put forward at the same time the right 
arm and left leg, and reciprocally. 

We shall not expatiate here upon the genuine ser­
vices that may be rendered by this inexpensive and 
very rapid apparatus, which necessitates scarcely any 
cost of maintenance and which one man can easily re­
move from the track, in order to allow a train to pass, 
and afterward replace upon the rails. It is too evident 
that the switchmen, inspectors and engineers of rail­
ways would find it of great interest to utilize it accord­
ing to circumstances. 

Much is being said about military cycling ; we are 
not so very sure whether in time of war railways would 
not be the only routes cyclable. We may remark, how­
ever, that this homely Russian apparatus is not an in­
novation, but far from it. Almost from the inception 
of cycling it has been understood that the railway is 
the most praetical, the surest and best rolling road­
way. The oldest example of cycling upon rails that 
we know of is mentioned in the Albany Courier of 
August 20, 1869, which states that upon the banks of 
the Muhawk, two landowners had had constructed for 
themselves, in order to visit their possessions, small 
cars that they actuated by their arms and legs upon 
the railways. 

This journal adds that one evenin", in a fit of 
jealousy, the two inventors ran into each other upon 
an embankment one hun­
dred feet in height. in a 
sort of real Yankee duel, 
and that the cars were 
smashed and one of the 
duelists was killed out­
right. Without dwelling 
upon this perhaps fanciful 
story, we shall further re­
call that at Paris, on the' 
28th of December, 1887, the 
military engineers, repre­
sented by Capt. Houdaille, 
tried a railway quadricy­
cle, constructed by Mr . 

. Vincent, upon the line of 
the East, near Villette. A 
speed of 18 miles per hour 
was obtained. Unfortun­
ately the apparatus weigh­
ed 198 pounds, and for this 
reason was abandoned. 
Afterward, Truffault, the 
bicycle manufacturer, who 
played so important a part 
in the history of cycling, 

.. Ie . ..  
TREODOR BILLROTR. 

One of the brightest stars in medical science--the 
last of the triple star-Langenbeck-V olkmann-Bill­
roth-is extinguished. 

Theodor Billroth was born April 26, 1829, at Bergen, 
on the island of Rugen. His father, who was pastor 
at Bergen, died early, leaving the son to be brought 
up by his mother. Later he went to school at Greifs-

TREODOR BILLROTR. 

Lister's epoch-making discovery of the use of anti­
septics in operations, which opened to surgery hereto­
fore unsuspected paths, was not without its effect on 
Billroth. He was one of the first in Germany to ac­
knowledge and appreciate the importance of the anti­
septic method. With his accustomed zeal he under­
took the study of the suppression of surgical fevers 
and diseases, but he was not tempted even by his great 
success to perform unnecessary operations. Step by 
step he followed up carefully the branch of surgery 
which had been so suddenly opened, and we have to 
thank 'him for many operations in internal surgery 
that are of the greatest importance in saving life, and 
such as no one had dared to perform before. Among 
these we may mention the removal of the larynx and 
the ]'esection of the pylorus end of the stomach, which 
added new leaves to his crown of laurpL This was be-

. fore the time of Koch ; but Billroth was the1;l a pioneer. 
By his work on the vegetable nature of the septic 

walder, and in the years 1848 to 1852 he studied medi- coccus bacteria, he increased the knowledge of wound 
cine in Griefswald, Gottingen and Berlin. He carried infection so that he might be called the apostle of 'ant�­
his studies farther than many, working as diligently !leptic surgery. 
at the natural sciences as at medicine. His ability in two other branches should be men-

In addition to the, usual journeys to Vienna and tioned here, viz., that of military surgery and popular 
Paris for the purpose of study, Billroth had a thor- authorship, As a result of his voluntary service in 
ough drill in the surgical clinic in Berlin, where he the Franco-German war, he presented the medical 
acted as Langenbeck's assistant in 1853. The master. world with " Chirurgischen Briefen aus den Kriegl!­
soon recognized the ability of the youth in working lazaretben von Weissenburg und Mannheim," 1872 
out microscopic, anatomical and histological questions, ( "  Surgical Letters from the Hospitals of Weissenburg 
and the importance of such fundamental investiga- and Mannheim "), as well as with his dissertations on 
tions for practical" surgery. Thus we , see him here the transportation by railroad of those wounded and 
occupied chiefly with study of an anatomical and taken ill on the field (1874). As a teacher of the peo­
physiological nature, and with experimental patho- pIe he publisbed, in 1881, a handbook on " Die Krank­
logical work which paved the way for a new era in enpflege im Hause und im Hospital " ("Care of the Sick 
8urgery. Wi� wonderful adaptability he studied at Home and in the Hospital "), fliat has been univer· 
many subjects during his seven years in Berlin. Em- sally translated, and shows how a true German savant 
bryonic studies led him to an understanding of the can present. questions of hygiene in a form that is 
development of the blood vessels ,and a careful stUGY agreeable and at the same time comprehensible to the 
of unhealthy formations. He also produced at this uninitiated . .  
time an excellent work on " U  mwandlung von Muskel- - Billroth has taught many famous pupils, and the 
und Nflrvengewebe ". (" Transformation of Muscle students' thorough appreciation of his ability as a 
and Nerve Tissue"), an' historical study of the treat- teacher is shown by the document which' they pre­
ment of gunshot wounds from the fifteenth century sented to him on the occasio'll of the anniveiBary of his 
to the present time, and his " Beitrage zur. Patholo- fiftieth term at Vienna (1892). In his " Lehren und 
gischen Gewebelehre" (" Contributions to the Science Lernender Medicfnischen Wissenschaften " ( "Teaching , 

' imd L e a r n i n g  Medical 
Science "), 1876, be made a 
valuable gift to those who 
are interested in reform in 
n'ledical lnstrliction. 

Billroth was a person of 
the greatest , charm ; his 
finely formed head, clear 
eye, and brilliant· orato­
rieal , gifts will long be re­
membered by all who knew 
him. He was a real " path 
finder " for his associates, 
his bold and successful 
m e t  h o d  s of performing 
operations restored thou­
sands of suffering people 
to health, and being ex­
tremely self-sacrificing and 
magnauimous, he was a 
true benefactor to the sick 
and a fatherly friend to 
the student. - lllustrifte 
Zeitung. 

t • I 
THE strongest animals 

in the world are those that 
live on a vegetable diet. 
The lion is ferocious rather 
than strong. The bull, 
horse, reindeer, elepha.nt 
and antelope, all conspicu­
ous for strength, choose a 

. est.ablished after the man­
ner of the Americans a 
railway quadricycle that 
weighed but 55 pounds, 
and gave a speed of 24 
miles per ' hour upon a 
level. ' The 1hench state 
railways began some ex- ' BIOYCLE

' 
FOR THE INSI'ECTIOlil OF RAILWAY TRACKS. vegetable diet. 

' 
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[Cru.UTAUQUAB.] gases, hydrogen, oxygen, and nitrogen, and the solid freezing point it is ,sufficipnt to exert upon it a pressure 
thirty-six times greater than the pressure of our atmo­
sphere to have it as a liquid, the density of which is 
four·fifths of the density of water. If its temperature 
be raised to 59° Fahrenheit, a pressure of 52 atmo­
spheres is again sufficient to overcome the tendency of 
its molecules toward scattering in space ; it becomes a 
liquid. 

What 1111 Chemlllltry ' element carbon, most familiar to us in the form of 
Everybody who thinks must be impressed by the charcoal. Life would, therefore, be impossible. 

great variety of things found on this earth, and the .. . . I .. 
'question, What does the earth consist of ? must often New Cave Dllllcoverlelll at n'Ientone. 

suggest itself. Among the important results reached The first discovery of a skeleton and some other re­
in 'studying the things around us is this, that notwith- mains at Mentone, France, was made in 1872. 
standing their great variety they are made of simple In January last another skeleton was found. It is 
things, and these in turn of still simpler-that there that of a man almost six and a half feet tall ;' it was ly­
are, in fact, only about seventy distinct kinds of mat- ing on the back with the left hand under the head. 
ter, and that all the complex things around us are" Around it were bones of animals, perforated shells and 
made up of these seventy elements. The solid crust of stag's teeth. Near by were a very sharp unused flint 
the earth, as far as it has been possible to inv6$tigate knife and a crystal of carbonate of lime. In the neigh­
it, all living things, both animals and plants, the air borhood vertebral of the mammoth and what appears 
and water, consist essentially of twelve elements. The to be a paleolithic stone implement were ,found.­
elements do not, as a rule, occur as elements. They Globus. 

But when Andrews took the same gas at a tempera­
ture of 96°, he could exert upon it a pressure of 108 at­
mospheres and more without seeing any traoes of 
liquefaction. Under this pressure the gas was reduced 
to Th part of the volume it , occupied at the freezing 
point; its density was equalto the density of liquid car­
bonic acid, and yet it was not a liquid, although, like 
a liquid, it yielded but little to a further increase of 
pressure. However, as soon as its temperature was 
brought below SSO-the pressure remaining the same­
the gas was found to be in a liquid state, without any 
alteration of its volume, or any sudden evolution of 
heat. having taken place. 'A temperature ofSSo is thus 
its critical point. Below that limit its liquefaction is 
easy; above it, it is impossible. Further experiments 
convinced Andrews that other gases behave in the 
same way at their own critical temperatures, and he at 
once understood the philosophical bearing of his ob­
servations. There is, he wrote, a close and intimate 
connection between the ordinary gaseous and the ordi­
nary liquid state of matter. The two are but widely 
separat,ed forms of the same condition, and they may 
be made to pass into one another by a series of grada­
tions so gentle that the passage shall nowhere prpsent 
a breach of continuity. From carbonic acid as a per­
fect gas to carbonic acid as a perfect liquid the tran­
sition may be accomplished by a continuous process. 
But if any one ask whetlrer the carbonic acid, taken at 
a temperature above its critical point, be in its gaseous 
or liquid state, the question does not admit of a posi­
tive reply. I.t stands " nearly midway between the 

are generally found in combination with one another. • • • I • 

Oxygen and nitrogen are, to be sure, found in the air A DEVICE EIULING THE TYPEWRITER TO SEE 
as elements, uncombined; but such familiar substances AND READ WORK AS IT IS WRITTEN. 
as water, salt, and quartz consist of elements in com- One of the annoying features of several of the most 
biuation. Thus water consists of hydrogen and oxy- deservedly popular of the typewriting machines is the 
gen. Hydrogen, the element, is a colorless, tasteless, fact that the carriage has frequently to be lifted, that 
inodorous, and vary light gas that bums readily. the operator may examine the work as it progresses. 
Oxygen, the element, is also a colorless, tasteless, in- The necessity 'for this is obviated by a simple device re­
odorous gas. It does not bum, but burning things cently introduced and styled the " Typewriter Prism," 

�um with much increased brilliancy in it. When hy- a rod of polished cut glass fast,ened to the carriage be­
drogen and oxygen are mixed together in a vessel under neath the impression roller. Two of its sides are flat 
ordinary conditions, no action takes place. They mix and inclined to each other at an angle of 45 degrees, 
thoroughly, forming a mixture that is also a colorless, and the third side is a strong cylindrical curve, per· 
tasteless, inodorous gas. If a spark is applied to this fectly reflecting the writing and presentingitrightside 
mixture, a violent explosion occurs, and this is the sig- up and in normal position to the eye of the'operator. 
nal of a great change. The two gases have entered The accompanying engraving illustrates the appli­
into , chemical combination; they are no longer the cation of the improvement to the Smith-Premier ma­
gases hydrogen and oxygen; they have entered into chine, the position , of the prism being shown by 
combination and now form the liquid water, a sub- dotted lines on and in a broken-away portion of the 
stance with properties entirely different from those impression roller. The prism can also be adjusted 
possessed by the constituents. I with best results to the Remington, Caligraph and 

Again, chlorine, the element, is a greenish-yellow gas Yost machines. 
that acts violently upon other things and causes \ The prism in no way interferes with the operation 
changes in them. Inhaled even in small two, and we have no valid ground to assign 

the one or the other." As to the explanation 
of this state, it must be sought for in the 
cohesion between the moleculps; and further 
research, he added. will probably disclose 
the continuity of the liquid and solid states 
as well. 

Andrews came to his discovery by starting 
from the gaseous state of matter; Mendeleeff 
came to the same discovery by starting i'rom 
the liquid state. All liquids, he wrote in 1861, 
have a certain cohesion between their parti­
cles ; this is w}lat distinguishes them from 
gases ; but the heating of a liquid stea,dily 
diminishes its cohesion, and consequently 
there must be for each liquid a certain tem­
perature (the absolute boiling point) at 
which cohesion between its particles must 
entirely vanish, so that at and above that 
temperature it cannot exist as a liquid. It 
must then form a gas, and so long as it has 
not been cooled below the above limit, no 
amount of pressure will be able to restore it 

quantity it gives rise to distressing symp­
toms, and in larger quantity it causes 
death. Its odor is extremely disagreeable. 
Sodium, the element, is an active substance 
that has the power to decompose water and 
Bet hydrogen free. When chlorine gas is 
brought together with sodium, the two com­
bine chemically and form the well known 
compound salt, or, as the chemist calls it, 
sodium chloride. From this the elements 
chlorine and sodium can be obtained by the 
chemist. These two examples serve to show 
what is meant by chemical combination and 
by a chemical compound. Chemical com­
pounds are generally found mixed with other 
compounds. This is shown, for example, in 
'mimy of the varieties of rocks, as granite, 
which consists of three different chemical 
compounds. It is shown much more striking­
ly in living things, all of which are made up 
of a large number of chemical compounds, 
mixed, to be sure, not in a haphaz,'I.rd way, 
but beautifully adjusted' and working to­
g�ther in wonderful harmony. Just as 

, TYPEWRITER PRISM: APPLIED TO SM:ITH-PREM:IER lIIACHINE. to its liquid state. Thus, starting from the 

elements combine chemically to form compomids, so 
elements act upon compounds and cause changes in 
their comflOsition. Thus" oxygen is constantly acting 
'upon other things, sometimes slowly, but, in th� case 
of fire, rapidly and with tremendous energy. It is com­
monly said that fire destroys things. In fact, it chan�es 
their compooition, and the principal products of tbe 
change are gases. This kind of chemical change is the 
most familiar that is brought about by the action of an 
element upon compounds. Compounds, too, act upon 
compounds, and cause an infinite number of changes 
in composition. Thus the food we 118.rtake of consists 
of chemical compounds. In the body these com pounds 
flnd others and they act upon one another so as to re­
pair the wasted tissues and cause growth. The gas 
known as carbonic acid, that is contained in the air, 
acts upon the compounds in the leaves of plants and 
causes changes that are absolutely essential to the life 
alld growth of the plant. 

Look, then, in any direction and you will see evi­
dence of changes in composition that are constantly 
taking pla�e. and that are essential to the existence of 
the world as it is. These changes in composition and 
the compounds themselves that are involved in the 

_ changes form the subject of chemistry. In the li�ht of 
what has beeu said it is clear that chemistry mQst be a 
very broad science. Remembering that chemical ac­
tion is the cause of the formation of chemical com­
pounds, that without chemical action the compounds 
would,cease .to exist and would be l'(� )lved into their 
elements, it is impressive to think what would take 
,place jf chemical action should cease. Most of the 
thfngs familiar to us could not exist. The solid por­
tions of the earth would, to a large extent, be replaced 
by the element silicon, sometliing like charcoal, and b y  
oxygen and a few metals such a s  sodium. potassium, 
and aluminum. Water would be resolved into the two 
gases hydrogen and oxygen. All living things would 
fan to pieces, and in their place we should have the 

, two opposite ellds of the scale, Andrews and 
of the machine, and 'when a letter has been omitted ' Mendeleeff �ame to identical conclusions. Deduction 
or a wrong letter struck, the �arriage can be instantly and induction had joined hands. It is now known that 
moved to the desired point and th'a correction made their generalization was correct. All physical bodies 
without lifting the carriage to locate the error, while have their oritical temperatures or absolute boiling 
it is the only device yet invented enabling the oper- points, above which they cannot exist as liquids, what­
ator to tabulate conveniently: The prism has been in ever pressure they might be submitted to. For water 
use in the office of the SCIENTIFIC AMERICAN for SOllie this critical point is 689° of the Fahrenheit scale; for 
time and has given much satisfaction. A great many ether it is 383° or 386°; but for several gases it lies so deep 
operators are using this improvement, of which Mr. that in order t01iquefy them o;ne must approach the ab­
Birket Clarke, 106 Fulton Street, New York, is the solute zero (459° below the freezing point), at which no 
general agent. thermic vibrations exist and even chemical affinity dis-

• ' . I • appears unless stimulated by electricity. Thus, oxygen 
Liquid.. anti G&I!Ie& must be cooled down to 299° below the Fahrenheit 

It requires some effort of imagination to think of a zero, and nit1'Ogen to -315° in order to be liquefied; 
gas so compressed as to have a density nearly equal to while the critical temperature of hydrogen must be 
the density of water, and to possess the con!!istence of still lower-somewhere about 3600 of cold. This is why 
tar or of honey; very slightly compressible, like a Professor Dewar, who liquefies air in an open tube­
liquid, and n�vertheless a gas. So we need not wonder th,ltt is, at the ordinary atmospheric pressure-could 
that even physicists, who at times are bold enough in not yet liquefy hydrogen in the same way; and Amag-at 
their hypotheses" were rather slo� .in accepting a con- saw this gas at the ordinary temperature of our rooms 
ception so widely different from our daily elperience of remaining a g8i!, even under a pressure of 2,800 atmo­
liquids and 'gases. Such a state of matter is, however, spheres, when it was squeezed within one-thousandth 
known; it h!Ul been observed in our laboratories, and part of its previous volume.-Prince Kropotkin, Nine­
Its existence · was indicated as early as 1822, by Cag- teenth Century. 
niard-Latour, and later on . by Faraday. But ' it was .,.':..1 -----........ HIH._-----only ill the seventies, after two such bright minds as 
the Belfast professor, Andrews, and the Ruslt'ian pro- Opening of" the Exhibition at Lyon", France. 

fessor, Mendeleeff, came--the one through experiment The great Exhibition of Arts, Sciences, and Indus­
and the other theoretioally-to recognize its reality and tries was opened at Lyons April 29. A throng of con­
significance, that scientists came round to the view spicuous men attended the ceremonies. The whole 
that matter may exist in a state intermediate between Cabinet was present, but the President was unable to 
its liquid and gaseous states. The idea is now generally come. The exhibition, although formally opened, is 
accepted, and during the last five and twenty years far from ready for the pu blill. The interior of the main 
immense researches have been made upon or in con- building is still in thp hands of the carpenters and the 
nectiOl} with this subject. ' Andrews made his discovery decorators. The main building covers 5,000 square 
while liquefying carbonic acid gas. Unlike oxygen or yards, and is surmounted with a fine cupola. There 
nitrogen, which both require very low temperatures are large pavilions fc:>'r exhibits of viticulture and 
for being brought into their liquid state, carbon diox- agriculture, gI'eenhouses, and buildings for the fine 
ide liquefies very easily. At the tempera.ture Qf the arts. 
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HoW' to Make noIaznetll. 

To the Editor of the Scientijic .A merica'n :' 
It is frequently asked, " how to make and charge 

magnets." It is somewhat a vexed question. The 
plan of touching the steel to be magnetized to the 
pole of a dynamo is beset with this difficulty : The 
field is so large, and the currents so strong, that if one 
pole of a U magnet is laid on the pole of a dynamo, 
the infiuence of the ,polarity of the dynamo ,will ex­
tend beyond the contacting pole of the U magnet and 
partly destroy the polarity that should arise in the off 
or farthest pole of the U magnet. I haye devised 
and successfully used a plan that I give to the readers 
of the SCIENTIFIC AMERICAN. First, I take good tool 
steel, harden at the ends, and draw the temper to a 

· bluish straw color or edge tool hardness. Next, take 
a piece of one inch iron gas pipe, about eight inqhes 
long, then fill the hole from end to end with one 
quarter inch iron rods, filling the interstices with 
smaller iron wire. Dress both ends smooth. Now, if 
there is a friendly street car or electric light dynamo 
in reach, apply one end of the gas pipe to either pole 
of the dynamo, and draw the U magnet at right 
angles with the end of the pipe that sticks out. Apply 

· the U steel about half way from the bend to the point 
or pole. Draw the U then down to the point until it 
leaves the pipe, then draw the U away. and apply in 
the same manner again, using care not to approach 
the U any nearer to the dynamo than the outer end of 
the gas pipe. TQen take the gas pipe to the other 
side of the dynamo and treat the other pole of the U 
in the same way. I made a magnet in this way that 
held up four and. five-eighths its weight, which is es-
teemed excellent magnetism. Roy A. CRIHFIELD. 

[The above plan answers very well, but two rods of 
iron applied one to each pole would probably prove 
more effective. It would be necessary to clamp the 
two bars rigidly to prevent them from being drawn 
into contact with each other.-EDs.J 

[FBoJll TBlI SUN, NJlW Yomt.] 
The Starry Heaven8 In noIay. 

The Lion watches in mid-heaven and Saturn rules 
the night. At 8 o'clock in the evening at the beginning 
of May the constellation Leo may be seen upon the 
meridian, its star-marked figfU'e of a sickle standing 
upright in the sky near where tbe sun had been at 
noonday. Following Leo from' the east comes Virgo, 
made doubly beautiful and interesting at this time be­
cause of the presence of the planet Sa turn near its chief 
star Spica. Saturn is the brighter of the two, and is 
situated about five degrees north of Spica. By 10 
o'clock they are so high up toward the meridian that 
Saturn can be studied to advantage with a telescope. 
Its ring!! are slowly opening wider, and the spectacle 
they present is unmatched in any part of the universe 
yet bro\1ght within the reach of human eyes. The 
nearest approach to the form of Saturn's rings that I 
have ever seen in the heavens is presented by a little 
nebula in the constellation Gemini, which I had the 
pleasure of viewing through the Lick telescope with 
Prof. Barnard last autumn. With most telescopes this 
object appears only as a rather curious planetary ne bu­
la, but withtbe great glass on Mount Hamilton it is seen 
to consist 01 a round,nebulousdisk,having a star set in 
its center, and something like half way from the center 
to the circumference of the luminous disk is a circular 
division, looking exactly like a narrow black ring en-

· compassing the star, and sharply contrasted with the 
glow of the nebula witqin and without. It seems im­
possible to resist the conclusion that this phenomenon 
possesses a real resemblance to the rings of Saturn, but 
in place of a planet it presents a SOD, and, instead of a 
system of meteoritic rings 170.000 miles across, it shows 
us cfrcles of glowing nebulous matter that may well be 
hundreds of millions of miles in diameter! 

It ought to be the aim of every educated person to 
get a look at Saturn with a powerful telescope at least 
onc� in a lifetime. The first glance may be disappoint­
ing, but the second will make an unfading impression. 
There is no science in which seeing begets thinking as 
it does in astronomy. 

But while Saturn holds the place of honor during 
the month, its Illore distant planetary comrade, Uranus, 
comml!-nds attention also. On the third, Uranus, still 
remaining near the star Alpha in Libra, will be in op­
position to the sun, and in the best situation for tele-
scoPic observation. i t  

It i s  a curious fact that all four o f  the first discover­
ed asteroids, Ceres, PH,lIas, Juno, and Vesta, are now 
visible simultaneously, and:three of them, Ceres, Pallas, 
and Vesta, are in the l"oIJstellation Leo. Juno is in Ser­
pens, just above Libra, and some 15 degrees from 
Uranus. Unfortunately -none of them can be seen 
with the naked eye. These are the little planets whose 
discovery early in the present century led to the the­
ory, .now generally abandoned, that they were the 
fragments of an exploded world. The largest of them, 
Vesta. is probably not less than 300 or more than 500 
mil�s in diameter. But since -the discovery of the 

I 
original four several hun6red smaller asteroids have much worse it would be if we lived on Mercury. This 
been found, and now c�le�tial photography is adding world of ours evidently does not deserve the evil repu­
dozens of them to the list-� evt'ry year. Some of these tation that some people would fasten upon it. O� 
are, no doubt, only five miles or less in diameter. On worst discomforts assume a pleasant aspect when com­
a /).mile world, if it had the same average density as pared with roasting on Mercury or freezing on Saturn. 
the earth, a 200-pound descendal'lt or- Adam would But there',is another thing to be considered about Mer­
weigh only two ounces; and a cannon ball dropped cury : apparently it is not blessed like the earth with 
from his hands would require a quarter of a minute to the rapid alternation of day and night. Signor Schia­
reach his toes ; and it wouldn't hurt when it hit. He parelli, · the authority of whose eyes is great amo�g 
could hurl a stone that would weigh a ton on the earth astronomers, says Mercury keeps the same side alwaYfl 
with such velocity that it would escape from the attrac- facing the sun. If so, that world has a day hemisphere 
tion of the little world and never come back to it. and a Ilight hemisphere. Which is inhabited, if either ? 

The May moon begins its career on the 5th at 9:42 A. Can people live where the sun never shines ? Can peo­
M., attains first quarter Oil the 12th at 1:21 A. M., fills pIe live where the sun always shines ? If they can en­
on the 19th at 11:43 A. M., and reaches last quarter on . dure the unending night on the sunless side, they may 
the 27th at 3:04 P. M. Its visible course lies through have some compensations ; they can set' Venus and 
many interesting constellations. As jt emerges from they can see the earth, both more brilliant in their sky 
the sun's rays it enters Taurus, meeting Jupiter and than any star or planet ever is in ours. On the other 
the Pleiades on the 6th. From Taurus it enters Gem- hand, if they choose to live on the sunward hemisphere 
ini, passing on the way through a part of Auriga. On of their world, their lot cannot be altogether a happy 
the evening of the 9th it will be near the celebrated one. Accustomed as they may be to a greater heat 
twin stars, Ca.stor and Pollux, and will serve to point than we endure, they yet have to face most trying al­
them out to those who do not already know them. ternations of temperature. They are now rushing 
Crossing Cancer, with its strange glimmering " bee- toward perihelion with fast increasing velocity, for 
hive," and its sprawling lines of stars outstretched in Mercury travels 35 miles in a second at perihelion 
true crab fashion, the moon will enter Leo and be near and only 23 at aphelion, and we may well pity them as 
the bright star Regulus on the. evening of the 12th. they whi�l along out of our sight behind the sun, for 
Having traversed Leo, it will be found on the 15th in three weeks from before the end of May they will be 
Virgo, south of the great Field of the NebullB, where broiling under a temperature much more than twice 
those mysterious objects' are scattered like thistle down as hot as that from which they suffered only three 
over the face of the sky-an unfinished corner of crea- weeks previously. 
tion which migbt 'Well represent that wild abyss of 'But if this picture is unpleasing to the 'imagination, 
chaos through which Satan took his fiight when, as we can substitute for it another, in which Mercury 
described by Milton, he went in search of the new- appears as a barren rockbound globe-hot, dry, and 
born earth : hard-baked by the close and unclouded sun. And, 

Flutterinlthls plnloI18 vain, plump down he drops 
Ten th01ll!8Jld fathOm deep, and to t.hIi! hour 
Down had been fliJllnl1;, had not by ill chance 
The strong rebtrlf of BOme tumultuous cloud, 
InstInet with 1Ire and nlrer, hurried him 
As mauy mUes aloft ; that 1ury strayed, 
Quenched In a boggy Syrtls, neither sea, 
Nor good dry land, nigh foundered on he fares, 
Dreading the crude Consistence. half on foot, 
Half flying. • • • 

O'er bog or steep, through strait, rough, dense, or rare, 
With head, hands. wfngs, or feet, prl18ues his way, 
And swims, or sinks, or wades, or creeps, or ll1es. 

Unfortunately the light of the moon renders the ob­
servation of nebullB exceedingly difficult, aIled the 
reader who wishes to explore this wonderful region 
with a telescope mu!'t wait until the end of the month, 
when, in moonless nights, the pale gleam of these un­
housed ghosts ot" the sky, these uncreated worlds, will 
tantalize the sight, and awaken in him a new sense of 
the mystery of the universe. 

Having passed elose to Saturn on the 16th at noon, 
the moon will cross from Virgo into Libra, and will. on 
the morning of the 18th, pay its respects to Uranus. 
Thence on into Scorpio Diana's course will lie, and as, 
on the morning of the 20th, she passes Antares, that 
great red sun, which concj!alB ' a smaller bright green 
luminary in its blaze, her form will show the first eVI­
dence of decay ; from the full moon phase she will have 
begun to decline toward last quarter and toward ex­
tinction. On the 21st she will be in Sagittarius, wad­
ing through the. broad shallows of the Milky Way, 
which there spreads wide and divides into currents and 
pools interspread with islands of stars. On the 24th 
she will be in Capricorn ; on the 27th in Aquarius, and 
at 3 o'clock in the JIlorning of the 28th she will be verJ 
close to the plane1i. Mars.. From Aquari\1s she will pass 
into Pisces and ' Aries, and her fading form. becom � 
now a very thin crescent, will disappear in the rays of 
the morning sun at the opening of June, until, rejuve­
nated, she shines again in the sunset glow, the celes­
tial queen of the month. of roses. 

Both Mars and v'enus will remain morning stars 
during May. bu t Venus is fading, and Mars has not yet 
come into a position to command general attention. 
Next summer and autumn the eyes of the world will be 
upon him. Then the poet's dream will come true : 

indeed, the latest results of investigation favor the 
.view that Mercury is a lifelE\ss planet. But has it been 
always so ? GARRETT P. SERVISS. 

• • • • • 

Sand a. a Flltilrlng noIedlom. 

Dr. G. Gore has communicated to the Birmingham 
Philosophical Society the results of an experimental 
research on the " Decomposition of Liquids by Contact 
with Powdered Silica." By placing a solution of an 
acid. salt, or alkali, of known composition, which had 
no chemical action upon pure precipitated silica, in a 
stoppered bottle, adding to it 50 grains of the silica, 
thoroughly agitating the mixture, and after sixteen 
hours analyzing the portion, he found the chemical 
composition of the film of liquid which adhered to the 
powder to be stronger in the chemical than the solution 
itself. The amount of solid abstracted from the solution 
varies with the kind of powder employed, its degree of 
fineness, the kind of dissolved substance, the proportion 
of powder to it, the kind of solvent, the proportion of 
solvent t� powder, the proportion of dissolvoo sub­
stance to solvent, and, in a small degree, with the tew­
perature. The union takes place quickly, and pro- ' 
longation of the immersion has· but little infiuence. 
Finely precipitated silica possesses the property in the 
greatest degree, and alkaline substances are the most 
affected ; with very dilute alkaline solutions more than 
80 per cent of the dissolved substance was abstracted 
by the silica. The results appear to throw some light 
upon the purification of water by filt1;'ation through 
the earth and upon agriculture. and to sh�w that the 
alkaline constituents of soils are retained much more 
by the silica than by the alumina. The effects of silica 
upon weak solutions of potassium cyanide indicate that 
the great lQSB of the latter substance in tl;le commercial 
process of extracting gold and silver from powdered 
quartz is largely due to the " adhesion " of that salt to 
the silica. The results obtained with a very weak solu­
tion of iodine indicate a possible method of extracting 
the latter substance from solutions. 

Limit oC Employers' LIability. 

An employe of the Buffalo Oar Company was in­
jured four years ago by the br(;a.king of a belt on a. 
planer, one eye being destroyed. He sued for damages 

And the 1lrst watch of night Is given in the Supreme Court before Judge Childs, in 1890, and 
To the red planet Mara. the case was dismissed without the defense being heard. 

Mercury will be hidden in the.BUn's rays during the A new trial was -granted by the General Term. This 
month, but it is interesting to follow. that little world was held before Justice Ward in 1892, and resulted in 
with the mind's eye. for on the night of the 22d Mercury, a verdict of $3,000 for the injured man. The car com­
then on the opposite side of ·the sun from us, will be in pany appealed and the judgment was sustained. The 
perihelion, or at its nearest approach to the sun. case' was then carried to the Court of Appeals. which 
This means a great deal more for Mercury than it does has just decided in favor of the car company. In the 
for the earth. Our d!..'Itance from the sun varies only review of the case this statement is made : 
about 3,000,000 'miles, which cuts no great figure in a " The master does not guarantee the safety ofh1s ser­
total distance of more than 90,000,000. But Mercury, vantil. He is not bound to furnish them an absolute­
whose average distance from the sun is only 36,000,000 ly safe place to work in, but is bound simply to use 
miles, is at perihelion 14,000,000 miles nearel' to the solar reasonable care and prudence in providing such a plaee. 
furnace than at aphelion I When furthest from the He is not bound to furnish tho best known appliances, 
sun that planet endures a degree of heat more than but only such as are reasonably fit and safe. He satis­
four and a half times as great as the earth receives, fies the requirements of the law if, in the selection of 
while when it is nearest to the sun, as it will be on May machinery and applia�ces, he uses that degree of care . 
22, it broils under a temperature eleven times as intent16 which a man of ordinary prudt'nce would use, having 
as that with which the sun warms the earth. All the regard to his own safety, if he were supplying them for 
water must be steam on the planet Mercury, except. his own personal use. ' It is culpable negligence which 
perhaps, around thll poles. As the summer heats come I makes the master liable, not a mere error of judg­
on we Ihay possibly find BOme comfort in thinking how ment." . 
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[MAY 1 2, 1894. 
THE PARK AVENUE IMPROVEMENT IN ' NEW YORK is to be changed to a:fou r-t rack wayand the·curvl;l is to was given to each, andthe screws being of � inclipitch, 

CITY-THE TEMPORARY HARLEM RIVER · BRIDGE be made an easier one. It therefore became necessary to this advanced the building three-sixteenths inch for 
- AND THE MOVING OF THE . MOTT HAVEN STATION. move the station fifty .feet to the . west to give room for' each bell stroke. As the screws had a working length 

(Continuedfromjirst page.) . the four tracks on the newly determined. curve. The of 12 inches, some fifty readjustments were required 
1892, which moving was quite a remarkable engineer- station is a brick building 185 feet long and averaging for the distance. A week of work was required. Two 
ing achievement. The tower alone was transferred, 35 feet in depth. The tower, which is seen in the cuts men were assigned for each tower 8crew, which had to 
the old lift span being left to form a part of the perma- rising to one side of the center of the front, is 19 feet give an average thrust of 15 tons each, and one man 
nent way: sqt1are and 80 feet high. The weight of the tower worked each of the other ten screws, and one foreman 

Now the tower stands in line on the new bridge, a alone is estimated at 500 tons, the rest of the building directed the turning. Thus nineteen men only were 
lattice truss draw span has been supplied, and at mid- weighing 1,200 tons. Messrs. B� C. Miller & Son, of directly concerned in the moving. 
night on Sunday, May 6, the operation of turning the Brooklyn, N. Y., the firm that moved the Brighton Even the brick entrance porch was moved with the 
rails and making connections for the temporary bridge Beach Hotel in 1888, were in charge of the · moving, rest, although it had originally been decided to tear it 
began. The newspaper train leaving the Grand Cen- which was recently executed with great success. The down and rebuild it. The main body of the building 
tral Depot at 4:40 A. M. was the first train to pass over problem was a very difficult-one; as the least inequal- varied from 29 to 50 feet deep. Taking this feature 
the line. Our illustration shows the bridge with the ity in support or in moving strain would have cracked and the porch into consideration, it will be seen how 
draw span hoisterl. the brickwork. - very irregular the structure was in plan; yet, after the 

The length of the draw span is 103 feet, its width is The building was first placed upon Georgia pine transfer, hardly a perceptible crack could be found in 
19� feet, it is carried by 7� foot deck trusses, and its .blocking, generally of 14 X 14 inches cross section, the brickwork or interior finish. 
weight is 127'7 tons. It is hoisted by a cable hoist, distr ibution of the underpinning and ways being 
and counter-weights are employed to facilitate the shown in the cuts. The weight to be moved was so 
raising. It will be seen that owing to the moment. of great and the. building so liable to damage that the or-

Lubrication. 

In a paper on lubrication, read before the Birming-

THE PARK AVENUE IMPROVEMENT IN NEW YORK CITY-THE TEMPORARY DRAWBRIDGE ON THE HARLEM RIVER. 

the structure varying, t�e 'counter-weights should also dinary system of blocks and falls and windlasses was ham Association of Engineers, Mr. Railings the author 
vary. They are accordinkly distributed in 22 sections, I discarded in favor · of jack screws. Fourteen jack Qlentioned. the following as the requirements of a good 
the uppermost weighinlf3,600 pounds, the lowest 4,900 screws, each of % inch pitch, 3� inches diameter and lubricant: (a) It should be thick enough to keep a con­
pounds, while the intermediate ones vary proportion- 12 inches long, were distributed along the front of the stant film between the two surfaces to which it acts atI 
ately . .  As the span rises it deposits the weights one by building. . Each screw had- as abutment for its outer a separator; (b) it should be as thin as possible consis­
one, and as it descends picks them up again in tlle re- end or head heavy timber!' secured to the ground ways tent with the first requirements: (c) it should b� a good 
verse order. Two double cylinder Crook hoisting en- by chains. The other or threaded end of the screw en- conductor of heat ; (d) it should contain nothing that 
gines are used to raise it, t he steam for which is sup- ' tered a hollow beam, such as used by builders, and the will act chemically upon the beariIlg it lubricates ; 
plie4i by two boilers. Spiral springs are introduced i end of this beam bore against the transverse sliding (e) it should be difficult of evaporation and decompo­
between the counter-weights in order to prevent shock t ways. sition. Sperm oil, when it is sperm oil, is one of the 
or jar. Two minutes' time is occupied in hoisting. I Soap was first applied to the ways by rubbing on the best lubricants, but it is dear. For surface working at 
The relation of the old and new temporary tracks, . exposed surfaces, w hile .between sliding and ground · low speeds 'and heavy pressure, graphite, soapstone, 
where the bridge now stands, is shown very well in the I ways, where one crossed the other, thin slices of soap tallow, and grease are recommended. For high speed 
cut in our issue of December 31, 1892. I were introduced. The surfaces were then further lu- and heavy pressures, sperm, castor, and heavy mine-

The Mott Haven station was situated on the west of I bricated with tallow,: and all was ready for the start. ral oils are suitable. For- light pressures and high 
and close to the traoks used by three railroads, the The screws were turned until all felt the strain. There speeds, sperm. petroleum, olive, rape, and cotton oils 
New York Central, New York and New Haven and the I were four screws '  along the tower point. The!'e were may be used with advantage, and for steam cylinders 
New York and Harlem Railroads, immediatelY north : gradually turned until the tower moved a perceptible heavy mineral oils will be advisable. 
of the bridge. Two track(occupied the roadbed. The amount-perhaps a sixteenth of an inch. Then the .. '. , -
place was reached by a curve. Two operations were I whole series of fourteen screws were turned in unison ITALY has 4,800,000 lemon trees, which p'roduce about 
contemplated by the engineers for this place-the road by stroke of bell. At each stroke one-quarter of a turn 1, 260,000,000 lemons annually. 
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THE CENTRIFUGAL BOWLING ALLEY. of the mixture and renders it more consistent. Being 

A. E. BEACH. very soluble in either water or glycerine, it renders the 
One of the most entertaining as well as hygienic mixture more soluble in water at ordinary tempera­

amusements is bowling. The exertion required to pro- tures and gives it a greater homogenity. It also pre­
ject the balls involves nearly all of the muscular sys- vents any remaining traces of mordants, having insolu­
tem of the thorax. The arms, lungs, heart, back, and ble bases, from forming insoluble soaps with the solu­
loins all respond to the movement, and the play is at ble soap contained in the new substance, by transform­
once healthful and invigorating. For young people ing them into soluble carbonates. 
of both sexes it is particularly beneficial. It develops The constituent parts should be employed in the fol­
the limbs and chest, and imparts grace and flexibility I lowing proportions : Fifteen parts of soap, twenty-four 
to the body. But the practice of bowling is at present of glycerine, and five of carbonate of potassium for 
very limited, owing not 
only to the cost of the ap­
purtenances, but chiefly to 
the great length of the floor ' 
space required. A first­
class single bowling alley 
costs $250. and requires a 
flooring 85 feet long and 6 
feet wide. The practice of 
bowling at home in ordi­
nary dwellings is, there­
fore, out of the question. 
Special houses for bowl­
ing are required, except 
when the cellars or base­
ments of large buildings, 
such as clubs or hotels, are 
made available. 

lJIortallty f'r0l11 Tuberculosis. 

M. Lagneau, from a comparison of many European 
statistics, has tabulated these results : 

1. Tlntt the occupations which expose the person to 
dust, whatever they are, predispose to tuberculosis 
to a remarkable degree ; e. g., according to Swiss sta­
tistics, 10 per cent of stone cutters die of it . .  

2. Those who follow sedentary occupations are more 
disposed to tuberculosis than others According to 
English and Italian statistics, of students and young 
clergymen, 459 in 1,000 die of tuberculosis. 

3. Printers in England 
and lithographers in Italy 
to the number of 300 to 
400 in 1,000 die of it. 

4. On the other hand, 
people who live in the open 
air have almost entire im­
munity from the disease ; 
this is the case with shep­
herd�, farmers, and boat­
men; only one or two in 
1,000 having it, according 
to Swiss records. 

M. Lagneau has also ex­
amined the subject with 
reference to the effect of 
habitat and density of 
popUlation. 

The object of the pres­
ent design is to modify the 
longitudinal dimensions of 
the bowling a l l e y  a n d  
adapt it, if possible, to the 
requirements of domestic 
life, in short, to make a 
bowling alley that may be 
used in the play room or 
other apartment of almost 
any good sized dwelling 
house. Instead of the long 
straight floor, a circular 
cycloidal pathway for the 
balls is provided, the track 
being thus, as it were, 
bunched up in the air, in · 

Fig. I.-THE CENTRIFUGAL BOWLING ALLEY. 

In France, E'anitary sta­
tistics in regard to 662 
cities show that the more 
the population is crowded, 
the more seriously are they 
attacked by tuberculosis. 
In 95 towns of less than 
5,000 inhabitants, only 181 
in 1,000 die from pulmo­
nary affections ; 33 towns 
with from 5,000 to 10.000 
people lose 216 in 1,000 ; 
127 towns with 10,000 to 
20, 000, 271 in 1,000 ; 50 
towns with 20.000 to 30,000, 
288 in 1,000 ; 11 towns with 
100,000 to 430,000, 363 in 

stead of being extended out in a straight line as a floor. 
This new system is illustrated in our engravings. 

Fig. 1 shows a bowling alley in which the path for 
the ball is arranged, in part, in spiral form. The ball 
is projected in the usual manner, r�lls up and down 
through the spiral path, and then proceeds straight 
toward the pins at the opposite end of the room. 

Fig. 2 shows a similar form of path with a return 
spiral added, so that the ball, 'after traversing the 
spiral path, returns toward the thrower and strikes 
the pins at one side, as represented. 

The balls are kept with­
in the spiral pathway by 
centrifugal force. the prin­
ciple of operation being 
the same as the well known 
spiral railway, in which 
the car sticks to the track, 
and the passengers keep 
their seats, although the 
car flies along bottom up­
ward. 

••••• 
A NeD" Product Cor Olllng 

Wool. 

each hundred parts of water ; but these proportions 
may be considerably varied, without departing from 
the spirit of the invention. 

Among the advantages to be gained by its adoption 
are increased solubility in water at ordinary tempera­
tures, the immediate impregnation of the fibers, and a 
saving in cost, as compared with the usual oil or grease. 
In the fulling operations, an economy of time is effect­
ed and alkaline substances and soap are .also saved, as 
there is no necessity for extracting surplus grease or 
oil. The fibers or the cloth manufactured from them 

1,000 ; Paris with its 2,424. 705. 490 in 1,000. 
The progression is regular and needs no commen­

tary ; but it is a question if contagion, increased as its 
dangers are in crowded localities, is Ilot sufficient to 
account for the statistics. Contagion as the first 
cause, aggravated by the profession and the habitat 
as accessory causes. These seem to be the summing 
up of science upon the subject.-Revue SC1.·entijique. 

... , .. 
A Connecticut River Sea Serpeut. 

Austin Rice, of East Deerfield, a plain, unimagina· 
tive farmer, who for nearly 
fifty of the seventy years 
of his life has resided in 
his quiet home OIl the 
banks of the Connecticut 
River, said a few days 
ago :' " I  �s near thE' 
bridge, a little over a week 
ago, when I heard what 
seemed to me like a grunt 
followed by a splash. I 
looked into the river, and • 

not more than twenty-five 
feet away, I saw a big 
snake. Mr. E. G:o d s c h a u, a 

Frenchman, has patented . 
a substitute for oil, to be 
med instead of oleine, olive 
oil, or other fatty matters 
in the oiling of wool. It 
consists of a mixture of 
soap water, glycerine, and 
carbonate of potassium. 
Soap is used because it im­
parts viscosLty to the water 
and facilitates or promote!? 
the adherence of the fibers 
to be ' treated to each 
other. Glycerine is a neu­
tral body, soluble, in any 
proportion, in water. It 
dissolves the soap and de­
liquescent salts ann main­
tains in the wool the neces- Fig. 2.-THE CE�TRIFUGAL BOWLING ALLEY WITH RETURN SPIRAL, 

" Its head was out of 
water, and its body raised 
some six or seven feet. At 
the neck the snake was 
about as large as a man's 
leg at the thigh, and the 
body was about as large as 
an o r d i n a r y  stovepipe. 
His eyes were as large as 
those of a horse, and his 
mouth, which was open, 
was nearly a foot across. 
The color of his body was 
black, and a white stripe 
around his mouth extend­
ed down to his belly. '1 
followed the snake, trying 
to keep .alongside of him. 
At one place he started for 
the bank, and I started sary moisture, while it is 

being made into yarn. Glycerine remains fluid at the 
lowest temperature, does not evaporate on exposure to 
the air, and is not susceptible to rancidity or spon­
taneous combustion. By its.employment, the fibers of 
the wool are moistened, lubricated, and rendered flex­
ible and supple, without being charged with grease, 
and they are preserved from all change. These quali­
ties facilitate the carding, combing and spinning of the 
wool. Carbonate of potassium is a deliquescent salt, 
and is added to further maintain a state of humidity 
in the fibers, while it also increases the unctuousness 

are capable of receiving brighter and fresher colors 
and are much improved to the feel. As there are no 
unsaponified portions of greasy matter employed in 
the oiling, there will exist no irregularities in color 
after dyeing, thus obviating any necessity for the repe­
tition of the operation. The risks of fire and disagree­
able smells are very much feduced. In use, the com­
pound of glycerine soap and carbonate of potassium is 
dissolved in water II.t ordinary temperatures, and the 
wool is treated with it in the same manner as with the 
oilymatters commonly employed.-Textile Industries. 
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away from it. His power of locomotion was so stroI).g 
that he had no trouble in keeping still in the river 
against the current. Whan he got alongside a boat­
house where some boys were hammering. he heard 
the noise and raised himself about ten feet into the air 
and then fell back into the water and disappeared." 

Mr. Rice's reputation for veracity among his neigh­
bors and acquaintances is good.-Boston Herald. 

.. .. , .. 
HORSES sleep with one ear pointed to the front ; but 

why, no man can,tell. 



Polsona on Pro". 

There has been much discussion of late concerning 
the danger of poisoning from eating fruit which has 
been sprayed with salts of copper or arsenic to de­
stroy insects or fungi upon the plant. 

. It is stated that experiments have been carried on 
for two years at the Michigan Agricultural College 
with a view of finding out the truth in the matter. 

The important question is, Do the poisons penetrate 
the skin of the fruit ? The tests have shown that cop­
per sulphate has passed into the body of the pear� 
though more of the solution remained upon the skin. 
If thi!' peel is not a protection, what can be said of 
the thinner skin!', like those of the plum. the cherry, 
berrie!<, ' etc. ? Dr. Kedzie, who made the analyses, 
says that horticulturists often use much larger quan­
tities of the poisonous solutions than are necessary to 
destroy the life of the fungi ; one-half or even a third 
of the quantity generally used would be enough. 

It is not safe to e�t fruit which has been sprayed 
with any poisonous salts, for while the poison received 
into the system from one pound might not be harmful, 
if no more were taken, repeating the doses may in 
time result in slow poisoning. 

And how are people in the cities to know whether or 
not their fruit has been sprayed ? 

.... _ _  . !is 
. AN IMPROVED BOILER TUBE EXPANDER. 

According to this improvement, a hub rotating on a 
tapering . central mandrel carries small steel rollers 
which bea.r against the inner periphery of the tube, 
a stop collar arranged about the mandrel outside the 
hub bea:ring 'against the tube sheet and serving as a 
guide (or the mandrel when. rotated. The invention 
has been pMented by Mr. Henry Strecker, of Marietta, 
Ohio. At three points on the periphery of the hub 
there are recesses cut through to the interior bore, 
and holding rectangular boxes ·open '\t the top and 
bottom, the boxes being of somewhat tapering form, 
and having outer faces smaller than the holes in the 
hub in which they play. The boxes are inserted from 
the interior bore, and projected outwardly, but by 
reason of their taper will not pass entirely through 
the holes, preventing them from ever 
faIling through the hub away from 
the mandrel. In each of the boxes is 
loosely' held a steel roller, the rollers 
rotating in contact with the inner 
periphery of the tube when the man· 

: drel is turned, but without falling out, 
their outer faces bearing directly 
against the tube and their inner faces 
against the mandrel. The construction 
permits the largest possible opening 
in the hub, so that a maximum range of expanding 
movement for the rollers is obtained. A washer and 
nut on the small end of the mandrel prevents the hub 
and stop collar from slipping entirely off the mandrel 
when not in use. 

I 'ftutiff' �nttri,a-I. 
ping. The greater the distance of the vessel from this 
kind of battery, the greater her danger if struck. 

Rapid-fire guns, chiefly of12 centimeters (4'72 inches) 
caliber, are favored for sweeping the mined fields and 
water approaches. They will be mounted on the 
balanced pillar principle, so that perfect concealment 
in pits will be practicable until they are brought into 
action. 

Submarine mines will be used to obstruct the pas­
sage of vessels past the batteries. They will not be re­
stricted to single lines, through which it is too easy to 
countermine, but will be distributed over considerable 
lengths of the channel where they can be covered by a 
heavy fire of flanking guns. The mines are of the elec· 
tric type, exploded automatically at contact with the 
vesRel or by judgment at the will of the operator. 
Ground mines of cast iron are preferred for shallow 
water, not exceeding 30 feet, and buoyant mines of 
steel, spherical in form, for deeper channels. The tlize 
of the latter is adjusted to furnish the rf>quisite buoy­
ancy, which varies with the depth and strength of the 
currents. Experience has shown that where the depth 
exceeds about 100 feet and the velocity of the cur­
rent is oVeJ' 7 feet per second, the size becomes too 

fMAY 1 2. 18<)4. 
high power guns should be 40 feet of such concrete 
and 10 feet of sand, or their equivalents-2 feet of sand 
being regarded as the equivalent of 1 foot of concrete. 
Near the surface. the full thickness of concrete ill used, 
and its exterior face is given a slope of 1 on 1 for the 
purpose of deflecting the shot. For parapets a breast 
height wall of 25 feet of concrete with exterior covering 
of earth sufficient to fill out to the plane of magazine 
cover is adopted. This total protection corresponds to 
a thickness of about 70 feet of sand. 

The new system of coast defense is fairly inaugurated, 
and will be prosecuted as rapidly as Congress provides 
the funds. Mortar batteries are now under construc­
tion at both entrancep. to New York Harbor, at Boston, 
and at San Francisco. A gun lift battery for two 12 
inch guns has been constructed and successfully tested 
at Sandy Hook. Disappearing gun batteries are com­
pleted or under construction at Portland, Boston, both 
entrances to . New York Harbor, Washington, Hamp­
tqn Roads, and San FraQcisco. Mining casemates are 
built with their cable galleries at all the most impor­
tant harbors, and a fair supply of the mines and their 
accessories are in readiness for use. 

• ••• • 
great to admit of successful working. Tidal oscilla- RIGHTHANDEDNE88 AND LEFTHANDEDNE88 _,8i1HU., 
tions greater than 10 feet introduce serious, difficulties Are you righthanded or lefthanded of sight 2 At 
in obstructing a channel by mines, but it fortunately present, in hunting and in pigeon shooting, good 
happens that at none of our important ports is this marksmen generally fire with both eyes open. How 
range exceeded. Where mor� than one passage exists. cail they aim, that is to say, place the eyes, the two 
channels not needed for our vessels will be closed by extremities of the barrel and the target upon the same 
self-acting mines dangerous alike to all comers. A straight line ? It is p08!'ible to put the gun sight. the 
pattern 'perfectly safe to plant, ' self-destructive if set . target, and a single one of the two eyes upon the same 
adrift, ·and exceedingly difficult ' to remove has been line; but to do this with both eyes is as difficult as it is 
adopted. to putJhe foot of the large arm of a cross and the two 

Firing mines by judgment meets with but little extremities of its small arms or the three angles of a 
favor in our service. The detltructive range increases triangle in a straight line. And yet these marksmen 
even less rapidly than the square root of the charge • . assure you that they aim with both eyes, and, in fact, 
and unless wasteful quantities of the explosive are at the moment of firing, they have both open; but 
used, the difficulty of determining the exact relative they aim often with one eye only, without being a ware 
position of the mine and the ship will lead to failures, of it. ' 
especially in the case of buoyant mioes which swing In order to convince yourself of this, take a piece of 
considerably with the tide. By night and in fogs a paper or cardboard or a playing or visiting card, and. 
judgment system would be worthless. lilence many with a sharp pencil, make a hole in it of the diameter 

STRECKER'8 BOILER TUBE EXPANDER. 

of the pencil. Place this card at SO, 
40, or more centimeters from your 
eyes and at 10, 15, 20, or IIlore from 
any point upon say a table or wall 
(Fig. 1). This point will represent the 
target, all-d the hole in the card will 
be the sight. With both eyes open, 
180k at the point in placing the card, 
or rather the aperture, between such 
point and your eyes, and, while you 
hold it, first close one eye, a�d then 

smll>ll charges well distributed and exploded autol!1ati- open it and close the other without changing the 
cally at the shock of the vessel are preferred. By the position of the card. Now, you will at once .perceive 
use of electricity as the igniting agent, such mines will that you see the point sighted with but one of your 
be harmless to our own vessels. The usual charge for eyes, unless the perforated card be shifted; that is 
contact mines is 100 pounds, and explosive gelatine or to say, the aperture in the card and point sighted 

.. , • • • dynamite No. 1 is preferred for service. The electric are in a straight line with but one of your eyes. with-
Coast DeCeose.- fuse contains 24 grains of mercuric fulminate, and is out your in the least mistrusting it. since you sighted 

Works of coast defense are required (1) to protect ignited by a current of half an ampere. Mines are 1\>'ith both eyes open. The same thing happens to 
our' cities from distant bombardment from the ocean ; usually designed to be spaced at 100 feet apart, thus the marksman who aims with both eyes ; one eye alone 
(2) to bar the 'passage of fleets through narrow chan- allowing for moderate errors of planting, since they operates usefully for aiming. 
nels leading to important places ; (3) to forbid the oc- are not mutually destructive at distances of about 40 Instead of performing this experiment with a perfo­
cupation of harbors useful to an enemy ; and (4) to co feet. A 500 pound countermine works"no injury at a rated card,- it can be made with the hand. To this 
operate wi�h naval coaSt defenders In closing wide en- range of 80 feet. It is considered that a channel de- effect, place the end of one of your fingers in a straight 
trances of value leading to important landlocked bays fended upon the system adopted cannot be traversed line with any more or less distant point and your eye, 
or sounds. . with impunity until cleared by the op:rations of the both eyes being open. Afterward close your eyes alter-

In selecting the position for the works, local top&' hostile fleet; and the extreme difficulty of effecting this nately, and you will become aware of this fact, viz. , 
graphy often exerts a governing influence. The best object under the close tire of the land guns will render that with one of your eyes you will see your finger tip 
conditions are where the ground rises some 100 to 200 such obstructions far more formidable than any other and the point that is sighted upon the same straight 
feet above the water ; where a wide development is kind now known. line, and that with the other there will be a wide space 
offered to the land guns, and a contracted field of bat- Space is lacking to eonsider, except in a very general between such point and the extremity of your finger. 
tIe to the enemy ; where the depth, tidal oscillation. manner, the engineering details. of the coast batteries Many of those who shoot with the two eyes open are 
and currents are moderate, thus permitting the use of now under construction to receive our modern arma- excellent marksmen, and many of those who formerly 
submarine mines as all effective obstruction. and where ment. Magazine accommodation for 200 rounds. of closed one eye have changed system, having found 
the soil and sanitary conditions are suitable to the which at least 100 rounds will be stored in the imme- that the advantages of this method are real The 
objects intended. . diate vicinity of the pieces, is provided for all high object is seen better. the distance is ('aiculated better, 

To forbid' to an enemy the occupation of a harbor power guns. Shells will be stored loaded. but with- and, at the moment of pulling the trigger, one avoids 
useful for his purposes is a simple operation. It only out the fuses, and the propelling charges will be kept the muscular effort necessary to close the eye, and 
requires a few modern mortars in a battery suitably in service cartridge bags protected by waterproof zinc which has required practice. Children dO,not succe�d 
desigTled to facilitate accuracy of fire and well pro- cases. No handling of loose powder will , thus be in it upon the first trial, and without grimaces. Many 
tected against the operations of landing parties. needed in the magazines. This condition is demanded grown people cannot close a single one of their eyes or 

In the matter of mortar or high-angled fire it is be· by reason of the immense amounts of powder required can close only one of them-the right or the left. 
lieved that American ideas are in advance of any ex- by modern high power guns. Thus for 200 rounds the In England, as we know, where first-class marksmen 
isting European constructions, although inqications amount called for by an eight inch gun is 13 tons; by are very numerous, and where guos of remarkable pre­
are not lacking that the subject is now attracting a 10 inch gun, 25 tons. ; and by a 12 inch gun. � tons. cision are made. gunsmiths are not ignorant of the 
serious attention abroad. We have adopted a single As no funds have thus far been made available for fact that the marksmen who aim with both eyes open 
caliber, 12 inches, in order to secure sufficient weight the construction of armored land defenses, no definite. make use effectively of but one ey� for pointing; but 
in the projectile to insure deck penetration, and suffi'l 'decision as to the kind of armor to be adopted has theY bave, it appears, observed that this eye in some is 
cient capacity for large charges of high exploRives. been made. The matter is held in reserve to benefit the rigat one and in some others the left; that is to 
Recent experiments at Sandy Hook, as well as reports by the latest developments, It is hardly probable, say, there is righthandedness and· leftbandedness for 
from Europe, induce the belief that either of two va- however, that the immense expense of the new types the sight as well as for the ha.nds. W� say here fOT 
rieties of high explosive may be safely used in charges of ship armor will be demanded, especially as on land the sight. as we do not intend to speak of those who 
as large as 100 pounds in high-angled fire, and that weight is rather an advantage than otherwise. cannot close the right eye . or the left eye, or of those 
ranges of at least 5 miles may be employed with suffi- The batteries under construction are protected by who are blind in one eye or the other, or of those whose 
cient precision to render the service appalling to ship- earth and concrete. With a view to deflecting the pro- right eye or left eye sees objects more distinctly than 

-Abstracts from a paper by Brevet Brig. Gen. Henry L. Abbott, U. S. 
Army. Colonel, Corps of EngIneers, read before the International Con�ss 
of EDglneers at Chicago. and published In the JDUmal. of the Military 
Service Institntion of the United Stat€&, by permission of Major Clifton 
Comly. ChaIrman of the Division of Military Engineering. 

jectiles, and to reducing' cost, as many bowlder!'> or its mate. 
large masses of rock are incorporJl-ted in the latter as Those who are blind in the right eye might, if need 
is consistent with the formation of a solid monolith. be,'sboulder to the left or slightly moqify the position of 
The rule has been adopted that the magazine cover on the head or weapon. Still. no one is ignorant of the 
any probable path of a projectile fired from the larger fact that there exist speciaJ guns for those who are 
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blind in this eye and who wish to shoulder tothe right 
like every one else, without in anywise changing the 
ordinary position of the body (Fig. 2). ·In such guns the 
axes of the breech and barrel are in two different paral­
lel planes, in order that the barrel and the lefteye may 
.be easily placed upon the same line, while the back of 
the weapon is to the right. The difference that sepa­
rates these two planes is that which exists between the 
centers of the right and left eye. 

One may deduce from this fact how important it is 
to a gunsmith who is to construct a weapon of value 
for a marksman who aims with both eyes open, to 
know whether his customer's sight is righthanded or 

Fig. I.-EXPERIMENT TO SHOW WHETHE R A PERSON'S 
SIGHT IS RIGHT OR LEFT HANDED. 

lefthanded,. just Il-S it is important, before placing him 
upon a railway, to know whether the engineer of a lo­
comotive, who, by his calling, ought to distinguish red 
and green, is or is not affected with daltonism. The 
majority of men do not confound these two .colors, and 
80, too. almost all hunters have righthanded sight, 
but in both cases it is prudent and wise to know posi­
tively what to depend upon. So good gunsmiths, it 
seems, submit the person who orders a gun of them 
npon measurement to a careful examination, in order 
that the weapon may be as well adapted as possible to 
the .proportiuns and habitudes of the future owner, and 
they do not neglect to ascertain whether the marks­
man's sight is lefthanded or righthanded, a circum­
stance of which he is generally ignorant. For such ver­
ification they employ the perforated card that we 
mentioned at the beginning of this article. 

Do these gunsmiths obtain other in.formation from 
such experiment ? We do not know. The object of 
this article is not a study (which, however, would be 
interesting) of the advantages and inconveniences of 
firing with one or both eyes open 'Yith sporting guns 
or weapons of war. We shall add solely, apropos of 
this, that an old soldier has assur.ed us that he has 
spent several days in the guard house because he did 
not succeed in closing the left eye at the moment of 
taking aim. This fact assuredly should not be isolated, 
and I follow it up now to ask 
whether it would not be more 
rational to teach sharpshoot­
ers to take aim, like many of 
the best civil marksmen, with 

. both eyes open-a method 
that would cause the avoid­
ance by soldiers of efforts, 
grimaces and perhaps punish­
ment, even. 

that such eye may be either the right or the left; (2) and arrow, and it is that, too, that pulls the trigger of 
that there is a righthandedness and lehhandedness of the crossbow or gun while the head inclines tothe right 
sight; (3) that 'a person way not know whether his and one sights with the right eye. The same is . the 
sight is right or left handed ; and (4) that the eye upon \ case with taking aim with a stone. The man or chHd 
which the attention and will is fixed-in other words, raises the projectile to the height of the eyes, bends 
the one with which a !Jerson looks-is the one with his head slightly to the right, places the right eye, the 
which he sees, even when both are open. This latter right hand and the object at which he is going to fire 
fact. finds a con.firmation in the workers with the mi- the stone upon the same line, after mo:ving his left arm 
croscope of whom we have above spoken; and we , to the rear. The left arm plays a role, but an in­
have verified it by the following easily tried. experi- stinctive one, of counterbalance, of counterpoise. . 
ment : But, again, is it the right hand that obeys the right 

Place in front of your eyes two paper or cardboard eye or viee 'ver8a� Does the right hand owe its advan­
tubes from 3 to 4 centimeters in diameter, and hold tages to education and atavism, or is it rather trained 
them as you would an opera or field glass, but in such 
a way that they shall form with each other an angle 
'of say 20° or 300, as shown in Fig. 3. Direct the two 
tubes at two points, say two open books or the two 
somewhat widely spaced columns of a newspaper situ­
ated at·a few centimeters from the' extremities of the 
tubes that would carry the objectives if they were tele· 
scopes. You will then observe that it is very easy and 
in nowise fatiguing to read with the-eye to which you 
give your attention, while the other sees nothing, al- I 
though it remains open, and it is of little consequence I whether it be the right or the left. 

If, at the moment in which one of your eyes is read­
ing or lookbg, you remove the tube that corresponds 
to the one that is not looking, you will continue to see 
only with the eYEl that is looking, although the other 
be open. This is the case with workers with the mi-' 
croscope. . 

The sight is an admirable faculty that focru;es or 
regulates itself without the aid of our will, according 
as the object to be seen is more or less distant, and 
according as it operates in a dark or highly illumi­
nated medium, but it may make use of but one of the 
two windows at its disposal, according to the require­
ments of vision. These operations of the sight are 
effeeted without our being able to suspect them. 

Philosophers have discussed (and what have they not 
discussed ?) whether there are things absolutely indif­
ferent. Newton, we believe, thought that there were 
things indifferent even tp.the Creator. The universe, 
said he, had to revolve to the right or to the left. Now, 
at the moment of the creation it was indifferent to God 
whether his work began to turn toward one or the 
other of these two sides. 

It has also been,asked whether the preferred use of 
the right hand and the right side is innate, spontane­
ou� or whether it is the result of atavism and educa­
tion ; and, to look at things merely snperficially, it 
would seem as if one might find some argument or 
other for this question in the fact of the greater or less 
number of cases of righthandedness or lefthandedness 
of sight. It would seem, in fact, as if the sight has not 
undergone the infiuence of education, in a large num­
ber of individuals at least, since they do not know 
even whether they are right or left handed. 

But, in a closer examination, we observe that the in­
fiuence of the hand over the eye or of the eye over the 
hand had to exist, and that it is not easy to establish 
in a peremptory and convincing manner where the 
primordial infl.uence is found-whether it is in the eye 
or in tqe hand. 

Fig. 3.-READING AT WILL WITH THE RIGHT OR LEFT 
EYE, BOTH EYES BEING OPEN. 

unconsciously by the greater innate aptitude of the 
right eye for seeing, sighting and fixing ? Then, it 
would be the sight that has commanded the position 
of the body and hand in the cases that we have just 
mentioned. 

We shall terminate this article with a few statistics. 
Out of twenty or twenty-five persons, we have found 
two who had lefthanded sight-a lady who, neverthe­
less, was capable of handling a sporting rifle and who 
used it in closing the lEft eye for aiming, and a short­
sighted monk. After explaining to the latter what it 
was a qhestion of, we asked him if he thought his 
sight was right or left handed. He answered : "Right­
handed, assuredly, since I see better with the right 
eye than with the left." The experiment with the 
perforated card proved to us that he was deceived. . 

. 

Have lefthanded persons left handed sight, . also ? 
Are they lefthanded in the two organs in the same 
numerical proportion as rigbthanded persons ? The 
experiment is easil y made, but we have not attempted 
it, for want of subjects.-La Nature. 

. 

. I. I .  
Experlmer!t.. I n  Freezing' Alcohol. 

The success attending Prof. Dewar's experiments in 
the freezing of absolute alcohol has a peculiar interest, 
in view of the fact that 200° C. was the utmost li�it of 

As for us, we are led to believe that there are more cold reached or obtained by man, viz., by the use of 
liquid oxygen. Prof. Dewar 

Moreover, marksmen a r e  
not the only ones who, hav­
ing to make use of a single 
eye at a time, operate witb 
both eyes open and even for 
very delicate work. Watch­
makers and others who have 
made continuous use of the 
simple or compound micro­
scope finally no longer close 
the eye with which they are 
not looking, and this, with­
out causing any inconveni­
ence, does away with certaih 
uSt\less effort and fatigue. 
Have such questions already 
teen treated of in special 
works on hunting and shoot-

Fig. 2.-1. M�KSMAN SHOULDERING TO THE RIGHT AND TAKING SIGHT WITH ' THE LEFT 

alloweo. some liquid ethylene 
to flow througb a brass tube 
surrounded by solid carbonic 
acid and ether, and, when 
this cooled, it was passed into 
a large test tube, in the mid­
dle of which was placed - a 
glass tube, with a flattened 
bulb at the end, the bulb 
being full of absolute alco­
hol The evaporation vf the 
ethylene was then accelerated 
by the use of the air pump, 
and the alcohol , was frozen 
into a mass as clear and trans­
parent as crystal. The tube 
containing it was turned bot­
tom upward, and as it meltfild' 
it assumed exactly the con­
sistence or" glycerine, fiowing 
in a sluggish way down the 
sides of the tube. Ether re­
quires less cold than 'alcohol 
to freeze it, and in several of 
Prof. Dewar's experiments 
.ether ice formed on the sidet; EYE. 2. SPECIAL GUN FOR THOSE WHOSE SIGHT I S  LEFTHAltDED: 

ing or in treatises on optics and ophthalmology ? We ' right than left handednesses of sight, because the right 
do not know. It was but a short time ago that we eye has undergone the influence.of the secular educa­
were ignorant of the facts of which we have just tion of the right hand and right side. We observe, in 
spoken, and. in our turn, we point them out to the fact, that. for centuries, marksmen, for example; have 
numerous persons who have never asked themselves been taught to assume attitudes in which this side has 
how it is possible that one can succeed in aiming well the most important role. Weapons have changed, 
with both eyes open. but the position of the body has been preserved 

of the glass vessels. Besides 
this, the warm air of the theater was constantly con­
densing as snow or hoar frost on some of the vessels 
used in the experiments, and the chief difficulty of the . 
occasion was the projecting of the experiments on the 
screen by the electric light, so that all present might 
see what was taking place. 

• 1., � 
We believe, then, that it may be established without through the ages. • 

fear of error (1) that it is possible to use (lonsciously or In shooting, the left arm serves only as a support ; it 
instinctively a single eye while both eyes are open, and 1s the right that bends the bow and sets free the string 
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WITH an opera glass Gale's comet may be seen about 
May 10 in the constellation of Leo Minor, just above 
the Sickle. 
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RECENTLY PATBNTED lliVENTIONS. uted, whfle the whole Is BO madethatthe wearer may 
Enclneerlnc. ee.sllyputlt on or off. 

PIN FOR ATTACHING FLOWERS TO 
FILLING BLAST FURNACEs.-Thomas DBl!:SSBS.-EdWard W. Stlfel, Wheeling. West Va. This 

F. Witherbee, Port Henry, N. Y. ThIs Inventor has de- plnY.made of a singIe piece of wire bentand twlstedabont 
vised a¥ ImproVed charging apparatus designed to pro. Itself to form a .  body terminating In two clot!eil loope perly 1ID the stack, even when very finely divided ore Is through which a ribbon . may be passed, there being � 
to be treated, such as magnetically concentrated Iron projecting portion adjacent to each loop, and a spring 
ores. The apparatus comprises a movable bell having a pin and hook at the ende of the projecting portions. Tbe 
central aperture, through which Is adapted to pII8S a pin will securely hold In place fiowers In spray or other 
spreading bell, while a fixed bell Is adapted to close the shape 'wlthout Injury to costumes or dresses. 

TIle ellM!le 1M lfUliFUDn UfI4tr tIIU MIld" Om DoIlM .. u... 
ioriM.Io�; IJbout eiQIot -'" to .. /W. A<kI ..... 
__ mUit be roc:eivtd .. t publ __ 011 .. III OIIrlll lll 

ceutral aperture of the movable bell and receive the 
spreading bell. A great variety of charging combinations 
can thereby be formed to permit of placing the materials 
as desired In the stack. 

COAL CHUTE REGULATOR.-John F. 
Schmadeke, ' Brooklyn, N. Y. ThIs Is an apparatus 
adapted to operate automatically In connection with the 
usual elevator to throw mechanism Into gear by the filling 
of the chute, which shall wind up a cable on a dmm and 
open the chute doors, the mechanism being arranged BO 
that It will work ill a converse way to close the doors as 
the chute beComes empty. The Invention relates to coal 
chutes 1IDed · by elevators, afld from which coal Is wlth­
dra""n for use, where It Is desirable to keep the chutes 
fuJI to prevent the breaking of the coal by dropping to 
the chute bottom.- . '  

Railway Appllancell. 

CAR CmJPLING.-John Cochran, Jr., 
COIliDS, Mo. Acconllng to this luventlon, 'swinging balls 
are ammged, one In rear of the other, rods or bars which 
connect the bails being extended In advance of them and 
supporting an Incllned link guide. The balls form 
swlngjnlt parallel caniers, which operate In parallel lines 
and swing the guide back and forth without challglng Its 
angle to the horizontal, BO that It will be prestlnted pro­
perly to receive tIIeapproaclling link. The construction 
Is simple, and by means of the Improvement the cars 
may be coupled from the side or top, without need of the 
trainmen going between the cars. 

Mechanical. 

SAw HANDLE.-Azeil B. Van Campen, 
Raymond, Cal. This Is an adjustable handie for long 
saws, such as are used for cutting up logs and timbers, 
being adaptable to any saw of this class, and designed to 
facliltate the operation of sawlug by ' permitting of 
greater freedom of movement of the hands. The Inven­
tion consists of 'a revolu ble handie for the end of the 
saw, with a.handie for the back ofthe saw and a hooked 
bolt forclamplnitthe two handles to the saw. 

. 

METALLIC PACKING. - Frederick A. 
lves, Grant's PIIIIB, Oregon. The proper packing of pis­
ton rods, valve stems, etc., Is the more especial object of 
this invention, which provides a packing consisting ot a 
coil having uncut end8 forming st.eam-tlght bearing sur­
faces. The.packlng Is simply made and Is readily appH­
cable to large or 8lIlllil stu1IIng boxes.. On one uncut end 
oJ: the 0011 Is a pin engaging a correspoudlngly 'shaped 
� In the bottom of the caBlng, a similar pin on the 
other end engaging a recess on the Inner face of the 
gland, fitted loosely on the piston rod or valve stem. 

SEWING MACmNE NEEDLE BAR. ­
Henry A. Dodge, Boston, and William T. Richards, New­
ton, Mass. This Invention provides the face plate with 
glbs BO arranged as to effectually take up the wear of the 

. needle bar and prevent It from wearing In the face of the 
plate. The gibs are BO made that they will be inter­
changeable'; right or left, and the surfaces adapted for en­
gagement with the needle bar are hardened to resist 
wear. 

Delllgn8. 

CARPET.-William F. Brown, Newark, 
N. J. The body of this design Is decorated with flow­
ers of the rose and daisy type, with foliage In festoon 
arrangement, and the border has differently ammged 
but corresponding festoons of fiowers and follage. 

HANDLE FOR SPOONS, ETC.-Charles 
Osborne, New York City. A foHated figure at the top 
of this handie represents centrally a closter of grapes.. 
Near the center the handle Is nearly circular in cross sec­
tion, while near the bowl It Is nearly rectangniar, with 
Intumed leaf-like figures on the obverse and reverse, 
there being fiowlng tendrils on the back of the bowl. 

NOTll.-Copies of any of the above paets will be 
fornished by Mnnn & Co., for 25 cents each. Please 
send name of the patentee, title of Invention, and date 
of this paper. 

SCIENT IFIC AMERICAN 
8 U I L D I N O  E D I T I O N .  

RAY, I 894.-(No. 103.) 

TABLE OF CONTENTS. 

7hUNdllIl1M1nWI!J to .. ppear .... the iollo1llOftII'IDUk',iutu 
For pumping engines. J. S. Mundy, Newark, N. J. 
··U. S." metal polillh. Indlanapolill. Samplell free. 
Wood pulp machinery. Trevor Mfg. Co •• Lockport, N.Y. 
Microbe Killer Water Filter, McConnell Filter Co., 

Bnlfalo, N. Y. 
Bookblndlng.-All cl88l1ell of worl<. MlII!szlnes a 

llpeclalty. Haddon &; Co., 139 Center St., New Yorl<. 
Di8tance Reading Tbermometerll.-See 1I1Ii!!. adver­

tisement, page 255. Ward &; Doron, Rochester, N. Y. 
Steam Hammers, ImprovedHydraullcJactB, and Tube 

Expander!!. R. Dudgeon. :If Columbia St., New York. 
Cheapellt Water power.-See top of 1st column, PlII!e 

110. Alllo top of 2d column, PlII!e 239. Look, It wUl pay. 
Screw machlnell, milling machlnell, and drill pr8l!8e!!. 

The Garvin lIi&cb. Co.. Lat.rht and Canal St&., New York. 
Centrlfcuta1 PumpII. Capacity, 100 to 4O,ml gail!. per 

minute. Alillizell in stocl<. IrvlnVan Wle, Syracuse, N.�. 
Inventorll wi8hlng to bring their Inventlonll to the, 

public notice IIhould confer with H. Plttock, Room Ill. 
1 Beacon St., .Bollton, Mallll. 

Guild &; Garri80n, BrOOklyn, N. Y., manufacture IIteam 
pumps, vacuum pump", vacuum apparatu", air pumpII. 
acid blowerll. filter prellll pumpII. etc. 

' 

Patent for Sale-Stall for comfort and cleanlinelIlI of 
mill< cattle. .Agents wanted at 50 per cent commi8l1lon. 
M. Schembri. 396 Van Buren St., St. Paul, Mlnn. 

'rhe best book for electricians and beglnnem In elec­
triCity i8 .. Experimental ScIence," by Gao. M. Hopkin", BY !"8i1. ,, ; Munn &; Co� publlllbers,ool Broadway, N. Y. 

For the Original Bogardull UniverSal Eccentric Mill, 
Foot and Power Pre-, Drlllll, Shears, etc., addrellll 
J .S. &; It F. Simpson, 26toOORodney St., Brooidyn. N. Y. 

1. Elegant plate In colorsshowlng a handsome residence Patent Electric Vi8e. What III claimed, III ttme saving. 
recently erected for WlllIsm H. Bartlett, Esq., at No turning of handle to bring jawII to the \Vorl<, IIlmply 
Evanston, IlL Two perspective views and fioor one IIl1dlng movement. Capital Mach. Tool ('Al., Auburn, 
plana. Mr. J. L. Silsbee, architect, Chicago, Ill. N. Y. 
A very picturesque design. Wanted-AllUde valve engine of about :«XJ H. P. MUllt 

2. Plate In colors showing a cottage at Mt. Vernon, be In firllt cl ..... conditlOl� Addrellll. giving maker's 
N Y tl I ted f E. J Walth Es name, date, and full particulars, also location, J. B. J •• . ., recen y comp e or • er, q. care tblll omce. Two perspective views and fioor plans. Mr. L. H. 
LUcas, architect, Mt. Vernon, N. Y. An excellent Competent perllons who dellIre BIlenclell for a new 
deslgo. popular book. of ready lIale, with handllome prollt, may 

8. Cottage at Morgan Park, Ill., recently erected for Broadway. New York. I 
apply to Munn &; Co., Scientific American omce. 001 

G. F. Patterson, Esq •• at a cost of $3,000 com-
plete. Two perspective views and fioor plans. rJV'Send for new and complete catalOgue of ScientifiC 
Mr H H W terman chlte t, Ch" III . and other Bookll for sale by Munn &; Co.. 361 Broadway, 

• • • a , ar c ICagO, . New York. Free on aJJDU.".tlon. 
4. A summer house at South'ampton, Long Island, N. Y., 

recently completed for H. M. Day, Esq. Two per­
spective views and fioor plans. A model design. 
Messrs. G. E. Harney & W. S. Pardy, architects, 
New York. ' 

5. A residence at Portchester, N. Y., recently erected 
for Walter S. Haviland, Esq. Two perspective 

'" Views and jloor plana. .A VerT pleasing design. 
. , Mr. LouIs Mertz, architect, Portchester, N. Y. 

6. Floor plans, Interior view, and two perspectives of a 
residence recently completed at Hackensack, N. J., 
tor George A. Vroom, Esq. An excellent design 
and uulque plan. Coet complete $6,950. Mr. 
Christopher Meyer, architect, New York City. 

'1. The Barnum Institute of ScIence and History, of 
Bridgeport, Conn., donated by the late Phineas T. 
Barnum. A one-half page perspective view. Cost 
for building and grounds $100,000. A fine exam­
ple of the Romanesque style of architecture. 

8. A residence at Stamford, Conn., recently erected for 
Ollver G. Fe88enden, Esq., at a' cost of $5,199. 
Two perspective views and fioor plans. Mr. Wm. 
H. Day, architect, New York City. A very pleas­
Ing design. 
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� ounces at the abovlil elevation and would probably be 
too weak In the blastas well as In the quantity ofalr8up. 
plied to the cupola. You will need 15 ounces pressure. 

(6012) F. A. M. asks : 1. How can I 
make a dry battery ? A. It Is best to buy them. A mix­
ture of plaster of Paris and chloride of zinc with chloride 
of ammoulom and water In a zinc vessel with carbon 
pole In center WIll answer. 2. How can I make fluid In 
Edison-Lalande battery? What should I dissolve caOlltiC 
pot&h In ? A. DI8BOlve In water. 8. Please name a firm 
that manufactures batteries and supplies. A. Address 
Bnnnt'll & Co., of this city. 

(6013) R. E. W. asks : 1. Would cotton· 
covered wire (No. 86) answer nearly as well as sllk-cov­
ered fOr a small Induction coil? A. Yes. 2. I wish to 
make some good permanent magnets. What kind of 
steel should I ordP-r, and about what will It cost per 
pound ? A. Use good . quality Stubs or tool steel. 8. 
Will the Inclosed sample of wire give good resoltson a 
telephone line of two miles ? A. Yes. 4. What would 
be the objectloo to oslng a well to groond the end of a 
telephone line ' A. None, unless you object to having 
the plate Immersed In the welL Some slight corrosion 
will take pIs£e. 

. (6014) J. A. MeN. asks : 1. How many 
cells I,eclanche would I need to work a telephone I!ylltem 
overabout two miles of a cIrcoit (transmitter and, re­
ceiver being alike) ? A. uSe 4 cells. 2. Which Is the 
bestfor such a line or shorter ? A. Leclanche cells are 
as good as any. 8. Is a metallic circnlt better than a 
groond clrcnlt e.nd does It take lel!8 battery ? A. It Is 
lIuperior, but hardly saves battery. 4. A body weighs 100 
pound� at the poles and 101 pounds at" the equator. How 
is this computed ? A. Your figures are wrong. A body 
Is heavier at the pole than at the equator. The reiatl% 
weights are calculated by the formula for centrlfogal 
force. 

(6015) F. H. asks : Can you give me a 
table, or tell me how It Is ascertained, what by cp1ferent 
given current, length of wire, etc., will be the attraction, 
In ounces or pounds, toward the core of a magnet ? In 
other words, ho," can I find out what weight a magnet of 
any build can sustain ? A. You will have to calculate the 
lines of force driven out at the poles through the armature. 
In S. P.-ThompBOn's work on the " Electro-Magnet," 16. 
you will find excellent matter on this subject. 

(6016) F. H. S. asks : Is it possible to 
lefiectallof a ray of IIghtfrom a transparent body ? Will 
not refraction take place to some extent as long 88 the 
rav strikes the body ' A. For the rear surface of every 
transparent body there Is an angle of total reflection 
within which all llght Is refiected. This applies to rays 
of Ikrht which, havlngpalllled through the body, reach the 
other sorface. There Is no such angle for the front sur­
face. 

(6017) L. F. D. asks : Do telephone, tele­
graph and electric llgbt companies run their cables in 
the same conduits (onder ground) ? If not, why? A. 
Generally not, In order to avoid Induction and p088lblllty 
QfdanJ:!lrfrom ,Ieakl\ge. 2. PJeaae give a,l!Olutlqn how 
to clean hard mbber ? A. Wash with ammonia amd 
water, poHsh with kerosene 'and rottenstone. 

(6018) R. asks if a good tennis court 
could be made out of coal 8I!hes.. If 80, the method of 
operation and whether the ashes would require sifting. 
A. Ashes alone woold hardly answer. You might by 
sifting them and mlxlog with clay get a good surface. 

(6019) J. D. asks (1) what size wire to 
use to wind motor No. 7511 for 25 volts, and about what 
power will It develop ? A. Wind with No., 21 or 22 wire. 
2.�How many storage batteries like described In Scrim"­
TIJ'IC AImuOAN, and how many plates and what size, 
shoold be to run It about 12 or 15 lIours, and how long 
will take to charge same 1 Will dynamo No. 600 chalge 
them ? A. Twelve to fifteen. Tbe time of charging 
will depend on t4e current. The dynamo named will be 

STONE CARVING MACHINE.-Antonio 
Zanardo, New York City. In this machine a table has 
movement in a bed and a tool carriage Is held to revolve 
upon the table, there being a plate adjustably located In 
the bEid and adjusting devices, whereby the bed plate 
may be set eccentric to the carriage. The tool may be 
given any reqnlred angle to produce a desired undercut, 
aud inay be regulated to carve varloos embossed or Intag­
lio figures npon the same or different planes. The set­
ting of the tool Is quickly and easily effected, and with 

, the machloe circles and ovals may be made as. desired, as 
well ils the carvIiIg of any design, even to a figure of a 
homlm being In relief. 

9. A cottage of moderate cost recently completed for 
Hiram R. Smith, Esq., at Randall Park, Freeport, 
Long Island, N. Y. Cost complete $3,000. Two 
perspective views and poor plans. Mr; Wm. 
:Raynor, Freeport, Long Island, N. Y., arcbItect. 
A very attractive design. 

, larger than necessary. 
(6008) C. J. T. asks : I have a motor ' (6020' A B R. k 'fth • pl I t · 

Ae;rlcnICnral. 

MOWING MACIDNE ATTACHMENT. -
William L. Hay and Robert L. Johnston, Frankllo, Tenn. 
This ill aaathering attachment comprising side supporls 
detachlibly secured on the @lckle portion of the mower 
frame, a receiving platform and a revolving rake, over the 
rear end of wblchls journaled a revolving dlscllarging rake. 
'!'he Improvement Is espectally designed to facilitate the 
gatherlog and plling up of seed clover as It Is cut by the 
'mower. The attachment may be.detachably connected 
with any of the mowing machines now In general use, 
lltid It Is simple In construction and easily manipulated. 

MI.cellaneon •• 
HO.USE MAIL BOll:.-Edwin F. Kinsey, 

wasl1lngton, D. C. This box Is to be attached near the 
front door of a building, and Is so arranged as to Indi­
ciate to the carrier when mall Is deposited In It, and to 
Indicate by a signal to the occupants of the hoose when 
the carrier places any maD In the box. The box Is alBO 
ammged to effect the purchase or stampe, stamped en­
velopes. and po8tal cards from the carrier, In definite 
quantities, and the making of change therefor, wlthl>nt 
ilsk of 108s of money or maiL 

SOLDIER'S FIELD EQUIPMENT.-George 
H. Palmer, U. S. army. Tbl8 Invention comprises a 
half shelter -canvas tent, to be' united with a like half 
lIhinter tent, and carried by being placed arouud the 8Oldiet'! bedding and placed In � roll over the shoulders 
ell acrose the body, In combination with n vall.se simi­
larly carried, to hold ammunltloo, clothing, and' toilet 

- articles. By tlle novel construction and by certain strspe 
lind attachments, both the valise and half tent roll are 
held In place on the shoolders, the body and arms being 
unconfined and free, and the weight being well distrilr 

bollt after th Edison style, of the following dimensions: ) . ' . as s 1 e slm e e ec ric 
Dmm arma:u.e core 6 Inches long by 4% diameters, motor ln "Exper!mentaiSclence" can be run to good ad­
wound ,with No. 16 B. & 8., 82 l!eCt1ons. 6 convolutions In vantage with , the Edison-Lalande battery; If so, which 
each section, two layers deep. Fleld� wound . with 10 type would 'be mo�t , ,,dvlsable, and how many cells 
pounds.No. 23 each. Want to rewind for a power clr- woold be required to give about the same �esult as the 
colt. The machine when run as a dynamo Is 00 volts at plunge battery, � to run this motor?'  A. Yes. 10 . .. Otter Cottage," recently completed for Henry H. 

Adams, Esq., at Belle Haven Park, Greenwich, 
Conu. Mr. H. W. Howard, architect, GMeflwlch, 
Conn. An attractive design In the colonial style of 
architecture. Two perBpeCtive views aIid lloor 
plans. 

8,000 revolutions. I want to make a 110 volt machine of Use ten cells typeQ. 

it and run at slower speed. Want toput In a fan circuit 
of about ten � horse power Inotors. A. You can proba­
bly use yoar machine safely as It Is. To lower speed, 
Incree.se the number of tmns on the armature, or weaken 11. A colonial cottage at " Tbe' Blnffs," Mt. Vernon, the field. To keep high ampel8£e yon must nse ill! low N •. Y� recently cOJ1lpleted for E..A. Hunt, Esq. l:esi8tance as possible. Two pempeotive views,.m ln�r -new and floor 

planS. Mr. LQIlIll H. I..ttc88. �t, Mt. Vernon, (6009) D. S. S. asks : 1. !fa bell be rung 
N. Y. , .' , _,!:;,:; Inside a vessel eXhausted of air, does It  create any 

1� Half-page engrav!D.g showtng hall and staircase of a BOund within said vessel, none being heard outside of 
London dwelling. same ? A. Tbere Is no soond to be he&rd within the ves­

sel, except by contact with the bell or with BOme object 18. Miscellaneous Contents : ClIents' right of replicating tonchlng It. 2. If a transmitter were placed In the vee­deslgn.-Bhop and .mIll conatructlon.�ng sel with the ben and counected with a telephone outside, oak.-Beautlful de81gns In parquetry work, iUos-, could we thereby hear tile ringing of the bell ? Has this trsted.-The effect of . fire on concrete.-Water- experiment ever been tried ? A. Yon could notjJ.ear lt. proof cellars.-Emoo.;smg wood.-Steel butt. with We never heard of the experiment being tried. ball-beanng wasbers, ,nustrated.-"The Holland " , 
radiators, lll1Ultrated, - Graphite palnt. _ S811d- (6010) E. A. S. says : One rule of me· 
papering macl)lnes.-The Van Wagoner & Wi!- chanicsis that a belt will always mn to the hlghestpolnt. 
iiams Hardware Company.-Wlndow llcreens and What Is the reason? A. The length of the belt edge on 
Screen doors.-Maple fioorlng.-The Pullman Il88h the high side as It Is calle4, when shafts are not.par­
b\lJJmce, Illustrated.-Portland cement wa!ks.- aliel or on the crown of pulleys, Is always longer than at 
Subterranean London.-An alloy which adheres to the low part or low side. The stretch of the belt 'to ac­
ilJ888.-A saW' clamp and filing guide, illostra ted. commodate Itself to tbls condition springs the straight 

The Scientific.,' .American Architects and ' Builders part of the belt near Its point of conUict with the puney 
Edition ill Issned monthly. $2.50 a year. Single copies, toward the high part or crown and causes It to run In 
25 cents. Forty large quarto pages, eqnal to about that direction ; the effect being the same as if p08hed 
two hundred ordinary book pages ;  forming, practl- by a shipper fork. 
cally, a large and splendio MAGAZIm!: OF ARomTlCC- (6011) C. M. W. wrjtes : In supplying 
TUm:, richly adorned with elegant lliates In colors and blast to a cupola at an altitude of 9,000 feet, where the at­
with fine engravings, illustrating the most Interesting moephere Is so much fighter than at sea level, will a pres­
examples of Modern Archltectuml Construction and sure of 10 ounces furnish as much oxygen to support 
alUed snbjects. thefiame under above conditions as a similar pressure ata 

The Fullness, Richness, Cheapness, and Convenience lower altitude, ,or must the ·pressnre be greater, to com­
of this work have won for It the LABGB8T ClBcuLATION pensate for difference In the rarefied condition of the air, 
of any ArchItectnral Publication In the ""orld. sOld by owlngt�healtltude.l' A. Tbe atmospheric pressnre at 
all newsdealerll. MUNN & CO� PuBLI8Hl1RS, 9,000 feet elevation Is only about 10 pounds per square . . 861 Broadway, New York. In�h ; 10 ounceSpres8ure at the sea level only represents 

© 1894 SCIENTIFIC AMERICAN, INC. 

(6021) E. L. A. writes : Where can I get 
a history of the calendar and all Its changes ' What day 
of the week was George WaallIngton born? And In what 
year ? (So recOrded at that time.) Was 1700 a leap year 
under Julian calendar ? To make my meaning plain on 
questions 2 and 3, I will state that I have exainIoed differ­
ent encyclopedias ou the calendar and find that they do 
not agree In this. Washington's birthday Is now gene­
rally celebrated as having occurred on Febmary 11, 1782, 
and now called February 22, 1782, but the following quota­
tlon from Appleton's Encyclopedia puts a dlfferent phase 
on It : .. Tbe change from Julian to Gregorian reckoulng 
was made by act of Parllsment In Great BriUlin In Sep. 
temhCr, 1752, the 3d being called the 14th. In England 
fll}m the 14th century till the change In 1752 the legal 
year began at March 25. After the change was adopted 
In 1752, events which had occurred In January,February, 
and before March 25 of the old legal year woold, ac­
cording to the new arrangement, be recorded In the next 
subseqnent year. Thos the revolution of 1688 occurred 
In February of that legal year, or as we should now say 
In Febrnary. 1689." If the abOve quotation from Appleton 
be the correct way of computing back dates, then, since 
under the Gregorian calendar we celebrate Washing­
ton's birth as having occurred on Fehrnary 22, 1782, at 
the time he was born (JuHan calendar) It must have 
been called February 11, 1731, FrIday. Or If, according 
to JuHan calendar, he was born on February 11, 1782, 
we should now, under the Gregorisr. calender, celebrate 
his birth 88 having occurred on February 22, 17ll3, Sun­
day. WhIch Is correct ? A. Tbere Is no special history 
of the calendar. It Is scattered In detached detslls ln the 
!lncyclopedias and technical works. Probably the best 
accoon t Is detailed In the IHctionary of Science, Llters­
ture and Art, long since out of print, under the heads of 
calendar, year, cycles;, and chronolOjZy. George Wash­
Ington was born on FrIday, the 11th day of February, 
1782, historical time In England and the American 
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colonies. The historical or business year in England 
began on the first da of January as established by the 
Romans. The ecclesiastlca1 calendar embracing the 
civil or legal year previous to 1752 began on the 25th of 
March, and events between the 1st of January and 25th 
of March were usually dated with both years. as Feb­
mary 11. 173�. The date of Washington's birth was 
fixed in the colonies to correspond with the new regula­
tion; 1700 was a leap year under the Julian calendar. but 
not under the Gregorian. 

(6022) C. B. W. asks (1) if the motor de-

tem slmihr to the llr8t named gives the most satisfac­
tory results for both winter and summer ventilation. It 
partially counteracts unequal helting on different sides 
of the building from outside wind pressure. It prevents 
indraughts from the windows by the draught of the fan 
in the other system. The heating and ventilation of a 
hospital for the insane is too Important a matter for a 
general categorical answer. The plans should be passed 
upon by an expert in )leating and ventilating such build­
inl:!!. 3. Can you give me the colors used in making 
dJjferent colored sidewalk tile out of a mixture of Port­
land cement and sand ? A. Venetian red, black oxide of 

scribed in SUPPLE][ENT, No. 641, can be run from an aI- manganese, and chrome yellow are the principal coloring ternating current. A. No. 2. If not, how must it be matters of cement walks. 
wound to rnu from an alternating current ? A. See our 
SUPPLEIIENT, Nos. 692, 717, 944, for alternating current (6029) W. L. R asks : In that class of 
motors. 3. What size wire should be used to have it rheostats where change of resistance is caused by change 
run with l00 volts and l0 amperes ? A. Use No. 28 wire of pr€ssure on a carbon powder, is lampblack suitable 
on field and armature. 4. If I should make the field mag- for the powder? If not, where could I obtain carbon 
net on motor 641 twice 88 wide, which would be five powder that would be? A. We advise you to use pow­
inches, aud the armature core twice as large, which dered battery or electric light carbon. If the Iatter,see 
would be four!inches, and put twice the amount of wire that the copper plating is dissolved before powdering. 
on the machine. would it be twice as strong as described Lampblack would give very high resistance. 
in the SUPPLEIlENT.? A. In general terms. doubling all (6030) W. W. 'P. asks : 1. What would the lineal dimensions gives sixty-four times the power. be the effect if I were to wind a fiat iron ring with a con­But as you only donble a portion. you may expect four or tinuOUB winding instead of alternating them. and place it five times the power. 5. Can the motor 641 be run from in the fields of the Morday alternatingjmachine? Would the Crowfoot gravity battery ? A. Not satisfactorily. I receive a great deal of current with low voltsge. i. e., (6023) I. R. writes : 1 Can a storage direct current ? A- This might be donewith a proper 
battery be charged from an alternating circnitof 50 volts? commutator and connections. , It is not advisable. 2-
If so, will the curent from the battery be direct ?  A. A How many watts do you require for one man power ? 
storage battery cannot be charged from an alternating A. 746 watts=l horse power. or 93 (about)=l man 
circuit. 2. What is the main difference between an aI- power. 3. I wish to produce Tesla currents. Whatis 
ternating �ddirect current motor ? A- Several kinds of the simplest way for reproducing some of his experi­
alternating current motors have beeu invented. We ments on a small scale? A. There is no simple way. We 
have described several in our SUPPLE][ENT. N o�. 692, refer you to Tesla on " Alternating Currents." $1, and 
717. 944, to which we refer for their pecnliarities. 3. Tesla's " Inventious. Researches and Writing." just 
Can a 1.200 volt continuous arc circuit be tapped in such a published, $4 by mail. 

way as to geta current of 50 volts ? A. There is no (6031) C. A. D. asks : Can you inform �::h ;::!: :e��:c�! ;�:n�ts:u!::c:�u�e
c:::� ��:��e!::;! h:��e

i:�rim: �n;f�:t �::::; you not to do it, as you expose yourself to great danger. time is required to complete the process in an ordln&ry 
(6024) B. J. B. asks : How does the heat fnmace? Does it require a gradual heat, or would a blast 

from the sun penetrate through the intense cold of the furnace expedite the process ? A. 36 to 48 hours may be 
upper regions. and warm the surface of this planet ? A- needed to burn a kiln of lime, and a white heat is attained 
Heat is supposed to be a state of molecular motion or vi- in the process. The carbon of the fuel acts to facilitate 
bration conveyed through space in the medium of the the operation by its reducing action. Gradual heating is 
luminiferous ether. A medium having no effect upon not needed. 
the progress of planetary bodies. yet capable of trans- (6032) Reader writes : A says that a mitting the pulsations of heat, light, magnetism and elec-
tt.city: It is probable that heat does exist in space to a black overcoat Is warmer than a light colored oneof eqnal 
very low degree in its radiant form and' only develops wei�ht, beea.use the

. 
dark colored cloth absorbs the '!'"ys 

into active energy by resistance of planetary bodies to its' of light, w�J1e the light col
.
ored . refiects the�. B gIves 

vibratory trausmission reasons which are almost Identical for saymg that the 

W 
• 

Wb light colored coat is the warmer. Which is right? A. (6025). . F. asks : 1.
. 

at 'per cent of In general terms the black coat would be warmer in the 
power developed at power house IS lost In transmitting sun-the white one in the shade or at night. 
for street car propulsion of the three following methods : 
Cable. electricity (trolley system) and compressed air? 
A. No exact figures can be given, except that under aver­
age conditions the electric road may be pronounced the 
cheaper. 2. What SUPPLE][ENTB or books would fur­
nish me with information about compressed air ? A. 
See SUPPLE][ENT, Nos. 799. 857. 893. 510. r66, 000. Also SUPPLE][ENT catalogne. sent by mail. 3. Why is com­
pressed air not more used for street car propulsion ? A­
It is too expensive and cumbersome. See SUPPLE][ENT, 
Nos. 176, 177, 182, 553, 637. 747, !Wli, S66, 800, 903. 904. 

(6026) H. R. C. asks : 1. Does the induc­
tion coil increase both the tension and quantity of cur­
rent or just the tension alone ? A. The regular induc­
tion coil increases the tension and lowers the current 
strength. It also produces a sort of alternating current. 
2. I used common table salt iu place of sulphur of copper 
in making a gravity cell. When I connect a small motor 
in the circuit it runs very rapidly at first and then stops. 
What is the cause? A- The cell rapidly polarizes, the 
cOmbination iJ> in every way a very poor one. 3. How 
can the Leyden jar be charged with a gravity cell ? A. 

. Connect the knob to one pole and the outer coating to the 
other. The charge will be so minute as to be appreciable 
only by very delicate instruments. 4. Why are the mag­
netic poles continually changing ? A- The reason is 
unknown. 

(6027) C. L. writes : I have three storage 
batteries. and I would like to get some idea of what power 
I can getfrom them ifattached to a proper motor. Each 
cell has 14 plates (7 to each pole). 6�X9 inches(measured 
only the part that was supposed to be in the solution). 
making a total of 42 plates in the three cells. Can such 
cells be ammged to give small power for long time or large 
power for short time? A. Your battery will give about 
18 amperes and 6 volts or 54 amperes and 2 volts, accord­
ing to connection. The series connection (18 amp. 6 
volts) Is preferable. This gives W. horse power. The 
cells can be used from this as a maximum down as low 
as desired. according to the motor used. 

(6028) F. C. H. writes : We are puttiug 
in a steam hel'tingplaut in a large hospital. The boilers, 
five in number, must be situated on practically the same 
level as the building to be heated. uuless an excavation 
at least 18 feet deep and 4OX60 is made for them. Is 
the gravity system of such advantage that you would ad­
vise this excavation. at an enormous expense, or would 
it be better to have the return water conducted into a re­
ceiver with automatic pump attached, so that the water 
could be delivered into the boilers ? A. The sinking of 
the boilers in au excavation for the convenience of a re­
turn system is not desirable. in view of the well known 
appliances of the present day for returning the water of 
condensation to the boilers. A small cellar with tank 
and automatic pump. below the line of return pipes, is 
the cheapest and most satisfactory system. 2. In venti­
lating a large hospital would it be better to propel by 
fans warm air into the rooms through registers placed 
near the ceiling, expecting this pressure of air. assisted 
by the steam heated ventilating stacks, to force the foul 
air out through shafts near the mop board of each room, 
or would it be best to pennit the hot air to escapethrongh 
the heated basement corridor through registers placed 
near the ceiling, and connect fans with foul air ducts, 
drawing the foul air out of the room through registers 
near the fioor. this draught to Cause the hot air to circn­
late rapidly through the room. warm it and pass out 
through the foul air ducts, the latter plan being the 
reveme of the former? A- The plenum or pressure sys-

(6033) M. M. asks : What is the ratio of 
the volume of high pressure cylinder to that of the in­
termediate pressure cy lindel in a triple expansion engine, 
also the ratio of the intermediate·to the low pressure cyl­
inder? Also. what are the cylinders' diameter and stroke 
of the largest triple expansion engine? A. The ratio of 
the volumes of the cylinders of trIple expansion engines 
varies somewbat with different makers. and to meet the 
requirements of expansion for steam at various pressures, 
as well also the capacity of a receiver, if one is used. The 
usual practice for marine engines is for steam at 100 to 
130 pounds pressure 1, 2'25, 5, and for 150 pounds pres­
sUre 1, 2'55, 6"90 as the relative volumes of the three 
cylinders. The cylinder diameters of one of our largest 
ocean steamers baving two engines of 10,000 horse power 
each are 45, 71, and 113 inches with 60 inch stroke. 

(6034) Inquirer, Newfoundland, asks : 
1. Would an ordinary kerosene lamp. with a sheet iron 
drum placed just upon its chimney so tbat the heat from 
it may radiate slowly through the apartment, heat the 
apartment better than the lamp without the above at-. 
tachment ? A. The absolute heatin� power of a lamp 
will not be increased by the absorption by and radia­
tion of a metal drum through which the heat passes, but 
the action of low radiant heat from such a source seems 
in some way to modify the susceptibility of the nerves to 
the seWl" of heat, and in that way appears to increase 
it. 2. Would the com}J8lative heating value be the same 
whether the room had a chimney or not ? A. The effect 
of a chimney opening into a room is to carry off heat, 
and may only be considered as a ventilator. 3. In case 
of feather bed on which a person with mild form of scar­
let fever (scarlatina) lay till recovp.ry. would it be suffi­
cient disinfection to fumigate once or twice with good 
disinfectant, for three or four hours at a time. and then 
put bed in open air; or would it be necessary to take 
feathers out of tick, and wash case and feathers? Please 
state best way to disinfect in above case. A. 'The 
method of disinfecting as described may be proper and 
safe. if di�infectants such as carbolate of camphor or 
other approved methods are applied to the inside of the 
mattress and a quarter pound of camphor left among the 
feathers for a season. Such a bed should not be used by 
other children under six months. The safest way where 
there are other children is to disinfect and thoroughly 
wash everything appertaining to \>eddlng and clothing. 

(6035) P. B., N. O �  asks : What horse 
power will a gasoline engine having two cylinders 4Mx6 
inches stroke give at 350 revolutions ? What speed will 
�bove engine drive a 21 feet long. 5 feet 6 inches beam 
boat, propeller 18 inches. 3 blades, � feet pitch ? A. 
The tWCHlylinder gasolene engine will have from 5 to '1 
horse po�er, according to the perfection or-the explosive 
.mixtnre of gasolene vapor and air. It will propel the 
boat at from 7 to 8 miles per hour. The engine will not 
run with the speed named when attached to the propeller. 
250 revolutions will be its speed for the above boatspeed. 

(6036) R. W. B. asks if the valve of a 
high speed locomotive has to be changed to a shorter 
throw when running at a high rate ? A. The throw of 
the valves in all locomotives and link valve gear engines 
Is controlled by the link motion. The movement of the 
link from the dead point out in either direction controls 
thecut-off ot the valve from 0 to the largest opening 
that Is allowed by the constructiOn. the amotft.t of cut­
off being generally designated by the check notche6 on 
the clamp are. 

TO INVENTORS. 
An experience of forty-four years. and the f,reparatlon 

r�n���� t�e "=db.:1�� :�=n:.. al:rI�Ae��J 1.':; 
laws and practice on both continents. and to possess un­
equaled facilities for procuring patents everywhere. A 
synopals of the patent laws of the United States and all 
foreign countries may be had on .. ppllcatlon, and 
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tensive facilities for conducting the hnslness. Address 
MUNN &; CO .• office ScIENTIFIC AMERICAN. 361 Broad­"ay, New York. 

Fence winding device. wire. I. V. Adair . . . . • . . . . . . .  519.1Il8 Fences, Implement for weaving filler wires In 
Fen'r;:' Ige!c�l1j.':,�aer:· · · · · · · · · · · · · · · · · · · · · · ·  ..••.. 

51l!.16£ 
::m,e�I�'i.':,��=I� a���'iiiIC electriC; L: 'K: &; 519.275 
Flr�Jn.�"��peraied:·P:DaroIiii.·::::::::::::: ·: fI8:f},f 
Fire escape truCk. E Cardarelli . . . . . . . . . . . . . . . . . . . . .  519.231 
Folder for fabrics. edge, Mltcbell & Murphy . . . . . .  619,131 
�gla��� ���hr:in��¥l:m�n�����:::::::::::::::: gl�� Forge. blacksmlth·s. G. E. Post . . . . .. . . . . . . . . . . . . . ... 519.0'/2 
Fuel economizer. J. Milne . . . . . . . . . . . . . . . . . . . . . . . .... .  519,023 
Fnrnace. See Boiler furnace. Hot air furnace. 

Portable furnace. Smelting furnace. Smoke consuming furnace. 
INDEX OF INVENTIONS Furnace charglnllt apparatus. hlast, F. C. Roberts. 519.($ 

Furnaces. cold air draught regulator for
. 

A. H. 
Zimmerman . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  5 98i (l'or which Lenera P.lent 01 'he 

Un.led St.'ea 'were Granled 
May 1, 1894, 

Game apparat1l8, M. M. Wilson . . . . . . . . . . . .  , . . . . . . •  5 
Game bag. G. H. Rawlings . . . . . . . . . . . . . . . . . . . . . . . . . .  . 
Game board, W. Holfman . . . . . . . . . . . . . . . . . . . . . . . . . .  . 
Garmentsupporter.G. W. Parker . . . . . . . . . . . . . . . . . . 
g::Py::h';'ld;:�'i:"u,�· g,;. <t�fr�':m gate:519=- 519. 

A.ND EACH BEA.RING THAT' DATE. �tor s:
l
:l��:g,,!g�dl��:t!e s

p
eed. W. [See note at end of list about copies of these patents.] W �eaumout. . . . . . . . . . . . .. . . . . . .. . . . . . . . . . . . • • . . .  519.081 

Generator. See Electric generator. Steam gene-
Acid, apparatus for charging liquids with car- rator. bonle, J. F. Theurer . . . . . . . . . . . . . . . • . . . .. . . . . . . . . .  519.140 m:: d;'�e�!���ufaC?��i ";,i8ined: .. iCc: 519,256 1r�il.e���e:k��. :�. ��ai&i-m·:5fh::; 518,900 

Hughes . . . . . . . . . . . . . . . . . . . . . . . . . . . • . . . . . . . . . . . .••..•  519.186 
An alarm. I d . C C Partrldg 519 "'" 8�e,
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.
�;,g.r:o�:::::::.::. tlilM As��...!���tc���· . .  : . .  : . . . . . . . . .. .  �:::::::::: 519;246 • 519,u.! 

A I ard N H D I 519152 g��de��·b�C�·i!�:i;h ... ;':amtii8·for·exiniCiiim: 
B:a.� bg;e �I�e bsR�G..me bag�v s. . . . . . . . . .  ..•• • S. G. Dorr . . . . . . . . .  ; . . . . . . • . . . • . . . . . . . . . . . . . . . . . . ...  519.245 
Bag and twine holder. R. J. MortOn . . . . . . . . . . . . . . . .  519,001 Grain meter. J. W. Coker . . . . . . . . . . . . . . . . . . . . . . . . . . . .  519� �dcg:��ff���T;irnelr:::.::::::·.::::·.: gl�:� ���I�c�� J-1'!''i:"a:�IIf! &b=own'F" � 618. 
Band cutter and feeder. Van Wechel & Wynia . . . .  519,211 �o

I
lenbeCk� . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  : . . .  : . . . .  519.126 

Barrels to stocks. detachably securing. L. L. Halr curler, J. W. I.eonard . . . . . . . . . . . . . . . . . . . . . . . . .  519.189 
Hepburn . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  518.950 

�Jf�
cks!,':��ilg��!t

· ��.;die: . . . • . . .  619.286 
�n�r;.as:e;Sror�:,nC!¥fery: · · · · ·  . .  · · · · · · · · · · · · · · ·  519.287 Handles and covers to vessels. attac'l:lng. G. W. 
Battery system� Trump

ll:
. . . . . . . . . . . . . . . . . . . . . . . . . . Nledrlnghaus . . . . . . . . . . . . . . . . . . . . • . . . . . . . . . . . . . . ... 519.069 

=: ��'l.�e;g�e,?: . . .  ��t:'.�::::::::::��� 1I�::;J:·�·:ril::oii::::::::::::::::. :::::::::: M�:� 
1:�:t:��:;�tc�ro�nJa,.fe�ri'g.&iid.moklDg.Ott: aatandcoathook.IOCk�g. E. W. Swel�rd . . . .• . .  519.102 

Muller & Giesen . . . . . . . . . . . . . . . . . • . . . . . . . . . . . .. . . . .  519.193 1I:� ���:�g���m:'..J�I'i;:' ;:l:;t�by::: ::: gl8:l� 
Beer with carboniC acid, Impregnating. J. F. Hat or bonnet holder. I. D. Van Gorder . . . . . . . . . . . .  519.210 T.beurer . . . . . . . ; . . . • • . . . . . . . • . . . • . . . . . . . . . . . . . . . . . . .  519.141 ��ie�:���B=:rli�:rl'!�::: : : : : : : : :::: 

519.299 Ilgg� �'.�: g�niior:: : : : : : : : : : : : : : : : : : :: : : : :: : : ::: �I�:� Haylrnlfe. Feneran & MIlks . . . . . . . . . . . . . . . . . . . . . . . .  . 
Il���l: ��:8d��:eni: 'ii.: i::: wiicox:::::::: ::: lt� ��:�'G� A�' J::::'.;r::::::: .::::::::::::::::.� .. : Bicycle gearlnjl. E. L. Shultz. . . . . . . . . . . . . . . . .  . . .  . . . .  Ha

t-
rake. automatic center delivery. L. H. & o. 

lttyc�tl��Y: �It�der. R. De Clairmont . . . . . . . . . .  519 
Heat8r�I��:I�ieCi"rtc heater: . . .  ; . . . . . . . . . . . . . . • • . . .  519,%62 

Bit stock, F. J. Colvin . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  518,938 Heater for soldering Irons. etc .• G. H. Perkins . . . .  519,005 
:, 'lI���. We:d�e!ii� lro�:' 'SiiCiionai" boiler: 518.975 lI::t�l�g��8�gfn':,a�.\fh���:��: :::��.�: gI8:1� 

Vertlcai llne bOiler. Hinge. school seat, J. W. Flsber . . . . . . . . . . . . . . . . . . .  518,988 
Igll:�: �iIf.;r 'ieIJrliDiiid: : : : : : : : :  :: : : : : : : : : :  ::::::: : � 1I}�=::·0�Wn��a��?�:i��Pio;in9ri'rs::.�e� 

. . . �. 519.248 
Boiler. C. S. Hopkins . . . . . . . . . . . . . . . . . . . . . . . . • . . . . . . . •  5 Reyuolds . .  : . . . . . . . . . . . . . . . . . . . . .  �. � . . . . .  .' . . .  : . . .  : 519.160 
:gll:� =�·s�� r(l�!'tltfiAii::::::::::::::::: 1I���g�'t'":;rt':k.�:t iOnd ooathook:· ··· · 519.29( 
Boilertubecleaner. M. C. Henley. . . . . . . . . . . . . . . . . .. Hose bridge. H. Sandrock . . . . . . . . . . . . . . . . . . . . . . . ... . .  519.186 
Boller tube expander. H. Strecker . . . . . . . . . . . . . . . . .. 519.278 Hose nozzles. portable and adjnstable support 
I�lk,.�:es:ff!����o�ropper. J. Watson . . . . .  519.143 Hot�r :r:-a::,�W:w:Frtif,:li;Ii::::::::::::::::::·::. �l�:= 
I�g� ��:::;,f.�iJ�'1tii�e:s.�����?���·::::::::::::: tlt:� fn��J':fJ::"ir.rR�'fi'��\�·.�:.�:.������:::::::::::: g� 
Bottfe. lJlUcl age; Eo Ter� 

. . . . . . . . . . . . • • . . • . . . . . . . . . •  519,�1 Ind}�tf:st���.nrC�C��"::r�����.������� 519.235 :��lrn�rJ,'::"cg\�e'!1"�.If;. Iie�g;.�: : : : : :::: :::::::::: i}�:� f e f iiD' B 519 
Box. See Cljlar hox. Mall bOx. Paper box. �:u��� =;ra� IEto ;��u'Iis� ;;ea��

b
Ior' iii: .032 

:����O::leng�ci'�'ir"a£i§l:��.���: ::: : : ::: :::::: il�� Je..:�n��
I
;:''fi �8�l:?ri':�;'�er::w::iiOiidqui8i::::: ilB� 

Bridie bit, T. D. Gordon .. . . . . . . . • . . . . . . . . . . • • . . . . . . .• 519.112 KnKIlI!lf·e. SeseeeDry
a
i
y
ng

Jm
k
l
l
f
ln
e.

' 
Brush. fountain marking. R. G. BaIley . . . . . . . . . . . . .  519.223 HI 
Buckle. J. A. King. . . . . . .  . . . . . . . . . . . . . . . . . . . . . . . . . . .  518.999 Knife. R. J. Christl:. . . . . . . . . . . . . . . . . . . . . . . .  . . "  . . . . .  519.23'1 
1��I:.xt����.t�\i�rL�: .�����::::::::::: ::: gl�� Pnlirl�:'::!M�S cti':�1t��r;J;8:'-.ifJo�k:: : : : :  �1�:W6 Burial apparatustA. E. Whitney . • . . • . . .. . . . • . . ..... 518.976 Lace fastener. J. B. Craig . . . . . . . . . . . . . . . . . . . . . . . . ... .  519.018 
Camera shutter. . F. Elden . . . . . . . . . . . . . . . . . . . ...... 519.247 Ladder for sleepinllt cars, folding. J. B. Holbrook. 519.1B' Can. See Oil can. Ladder. sectional. H. H. Lang . . . . . . . . . . . . . . . . . . . .... 518.961 Can fllIillli apparatus. G. H. Perkins • • . . . . . . . . . . . . . . 519,30'/ t::::�: :l:�m� �:f: �. f]t1.eoWi;:::::::.: .:::::::: k� g�:J��t.n;:"'��'i:lti:.:����:::::·::·.:::::::::: m:m Lamp. incandescent electrlc. F. S. Smith . . . . . . . . . .  519.191 Carcouplfnjl. P. C. Brown . . . .. . . . . • .. • . . . • . . . . • . . . .•• 519;300 t:t,te�E���t�����:::: : : : : : : : : : : : :: : ::: : : : : : : ::: Ws� C ��ooUPu

l�IIl!._{ •• 
CWOUI' . . . .....

.
.
.
.
.
.
..•.

.
. : .. ............ ......... 5.t.9 .•• 

1
.Ob. ..  

5519•106 C K I 619-.. __ Lang J Last. J. . upfer e. . . . . . . . . . . . .  . . . . . . . . . . • . . . • . . . • .  .uu. 
Car coup • D. 0. Nolley . . . . . . . . . . . . . . . . . . . . . . . . . . .  5 Latch and lock ... comblned. N. B. Gregory . . . • . . . . .  519.281 
g: :;g�&ll=: �e

If.Yl�tt� ����::: :::::::: ::::::: ::: t:�!&;ur��irt� ��:.I�'6oiium:::::::::::::::: ilt:: 
Car coupHng. Wolcott & O·Hara • • . . . • . • • • • • • • • . • . .  c 519,:116 Leather skiving machine. N, Dufresne . . . . . . . . . . . . .  619.282 
Cardumplnjl apparatus, P. H. Hageney . . . . . . ...... 519.257 Life-preserver. buoy. etc. automatic. A. Colomes 519.242 
8:�fafr��I�\�:.If.dlfrehbieL:::::::: : : : : : : : : : : : : :  gltl: I:�'j,��":f��ljyc;,'Fe�r:.��ll;;=�W:L: 

519.(ll6 Car safet{, 
guard. street, � Norton" ji " . . . . . . . . . . . . .  5. Lu:.'FJf&i . iieVlCii ' fo.:· car' 'or' 'oiiier' ·uye.· or 519.096 

g: �'i!!�l g=��rf:�':;I·I.\foJ.fn:: ::: : : : ::: g19.289 shafts, J. S. Washburn . . . . • . . . • . . . . . . . . . . . . . . . . .•.  619,212 
�r.���I.�. �� . .  ���.��� • •  �I.�.��:�:����� 5l8,958 h=:��1.!ie�J?�'lfiiie;.:·lieid. A: SciiiRii,C.: gl[� Chair. See Dental cbalr. Mail box. J. G. Cutler . . . . . . . . . . . . • . . . . . . . . . . . . . . . . . .  519.�1 
8I!:�:ehf��fu;/�n�:;��� ·it: Van ·EYCk.·.::: :::: = Mailing machine. J . A . Horton . . . . . . . . . . . . . . . . . . . .. •  619.185 
CI"ar box, L. Rosenfeld . . . . . . . . . . . . . . . . . . . •••..• . • . • •  6� MaIl:r�I��'br:c:�g:�t��. ��� �o���� ���. �:�����: 518.9U 
Cilitar press. Sehupple /I; Hu beler. . . . . .  . . .  • .  . . .  . . .  . . .  519;1 63 Match making machine. J. C .  Donnelly. . . . . . . . . . . .  519.150 
g:�:np�l==-�.�I��: .�: .��.����':.'. ':.: '::.:::: M&:rM lI:���e::r:ni� ��Y��\\T: Ii: POiii&ii;:::::::::.: tl� Clay pigeons. maehlne for manu acturlng. W. G. Measuring dress skirts. device for. A. S. New-

Jon�. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  . • . .  comb . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. .. 019.000 
glg�� �J:���� :&ctl:?\�=I�n:: �=�� 1:�I:ef.a:r:.'r���=�lr. ·F.·C: 5l8,!M7 
Clothes drier. Douglas & Austin . . . . . . . . . • . . . .  , .  . . . .  M�t����tng·m;.cIiine: :.i:'j: Kiiii."::::::::::::�·::: M8:� g������,,!!�::.,�!"t.·t· ��..r.��: : : : : : : : : : : :  Metal. machine for joining and roiling sheets of, 
Coin tray. H. A. Hayden. . . . . . . . . . . . • . . . . • . . . . . . . . . .• Grafton & S� . . . . . . . . . . . . . . . . . . . . . . . . . • . . . . . . .  519,08£ 
gg�v,!:=06. 'A7.�Ii:;.������:::::::::::::519.2i9: �fJr.-·se�

e
(£��l�

m
��

. 
Converter for smelting ores. C. M. Allen . . . . .  . . . . . .  Mould milking maehlne, L. Rlbereau y Marteaux. 619.310 
Coppef'from It. ores, extracting. G. W. Goetz. . . .. Moulder's taC\rF. SChUlte . . .. . . . . . . . . . . . . • . . . . . .  '" 519;16( 
8gfl ��1�il ��::!�?8: R: ·schmidt::::.: .::::::::: ��li*��1ce f;'�C�'!,�r�tg r.,.ciiprocaiing · int<i 519.1'6 
&:��Yn�e,e:�r ��tr,.iUl:· · · · · · · · · · · · · · · · · · · · ·  . . · Mo[g��:Ef���':n�tor:·· · · · · · · · · · · · · · · · · · · · · · · ·  519,()6( 
Cracker cutter. Rockwell & Hull . . . . . . . . . . . . . . . . . . . .  519.293 Motors. hydraulic a

�
paratns for controlling lIuld 

��:t..��81:·o:oIii;,;.on:: : : : : : : : : : : : : : : : ::: g}�� MO��::��:b':y��::::::::::::::: :::::::::::::: gI8:� Crusher • •  � Ore crusher. Mowerj lawn, H. Deck . . . . . . . . . . . . . . . . . . . .  �· . . . • • . ..•••  519.(8) 
Cultivator and planter. t;:. Miller . . . • . .• • • • . • . • • . •  519,1){4 Music eat turner. J. W. Darley. Jr . . . . . . . . . . . . . . . . •  519,302 
g::���t��1.�rulamsl�::::::::::: ::::: :::::::: gl� M�':"M.�t�����: .��������I.�� . .  ����.�.f?�: 519.0'11 Cutter. See Band cutter. era ker cutter. Vega-

I 
Musical Instruments. vibrator for reed. H. Janes. 

table cutter. Na�nIIer, G. J. capewelI . . . . . . . . . . . . • . . . . . . . . . . . . . •  
�m:::'=

e
E�W���������::::::::·.::: : :  g}�:m ��t��'J,��11o!k.Ntff."TjnneY·:::::::::::::::::::.:: 

Dairy. portable. J. H. llcllveen.· . . . . . . . . . . • . . . . . . . . .  51!>.266 Nut 10Ck
i? 

McDonald, Jr . . . . . . . . . . . • . . . . • . • . . . . . . . .  
B:":'t1.�::g.

e
-E��I�?lf==.�:.:. 

.
. ����.::.:.:.: XU.� 8!M:::,:ce:tre�g��I�e;.;.iD.g:·j:·ii:Aiiiiof:::::::::::: 

Dlsh • .  but""r. R. Hili . . . . . . . . . . . . . . . . • . . . . . . . . • . . . . . . . .  519.125 Ore crusher. F. Bishop. . . . . . . . . .  . . • . . . . .  . . . . . .  • • . .  . . .  19.228 
Dish cleaner. F. Noble . . . . . . . .. . . . • . .. . . . . . . . . . . . ..•.. 519.091 Organ pIpe. P. Wlrscblng . . . . . . . . . . . . . . . . . . . . . . . . . . . .  618.980 
DisInfecting a pp&ratus. Stratton ""Murdock (r) . .  11,418 Pall attachment. F. M. Buck . . . . . . . . . . . . . . . . . . . . . . . .  519.233 
Distilling ap.paratns, A. Lavy . . . . . . . . . . . . . . . . . . . . . . ,. 519.087 Pan. See Evaporating pan. 
Dongh shapmg macnlne, F. Duhrkop • • • . • . . . • • • . • . .  518.942 Paper cutting macblne. J. Spencer . . . . . . . . . . . . . . ..•• 519.(115 
Drier. See Clothes drier. Paper box. A. L. Reeves. Jr . . . . . . . . . . . . . . . . . . . . . . . . .  519;005 
Drill. See Rock drill. Paper lIxture. toilet. S. Wbeeler. . . . . . . . .  . . . .  . . . . . 519.167 
Drill for wellS. etcs C. E. Wyman . . . . . . . . . . . . . . . . . . .  519,012 Paper vessels. machIne for making. W. Fogle-
�n

b�:��il�tie. 'it�:':hii: : " : : : : : : :::: : :  : : :  : : : : :  g�8:g: Pe:.
o
�wing: H&ii1i ·",·iiOliii.:::::: ::::::;':::::::.::: �IB:� 

R�:: ��:�. �Vo"���nll,:bl��8iiCIi·:::::::.: M&� ��f�'i-\�':' ';:;i:;;a���iaciimeiii' tor: '1': L: 519.100 
�':;Cl'����c't:,.·f�r =�;md··OOiidiiii8,·D: 518.992 Ple�:�:�¥ciidiiUi:T: J: ·Siianiioii:::::::::::::::::::: tl� E. Conner . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . •.  518,009 l'igments. manu acturtng. G. E. Moore . . . . . . . . . . . .  518.963 
Electric elevator. F. E. Herdmau . . . . . . . . . . . . • . . . . . .  519.117 PIpe. see Tobacco pipe. 
�l:��� g������� s.!f��d�· oonsi&ii.i" ·� 519.2lll �m: ft�:::3fiIgco:g���ltf,;:O?�iiliie:·A:w: 518.948 
E1�:l�I�e!'t�:n��1. ���'. :'.: : .... :: :'.':. ::'.':.'.::::: ilB:� PI�':!'encli: 1: Ge"l8endoriei:::::: ':::::.:::::::::::. 175 
Electric machine. dynamo. G. Forbes . . . . . . .  518.944. 518.!M5 Planter. J. A. EJam . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . ... . 
Electric machinery. construction of solenOids or Planter. J. N. Wilson . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  . 

coils of wire used in. G. Forbes . . . . . . . . . . . .  '" .•• 518,9(6 Planter. corn. J. & J. Kurt . . . . . . . . . . . . . . . . . . . . . . . . . . .  518.000 Electric motor. F. E. Herdman . . . . . . . . . . • . . . . . . • . ••• 519.116 Plaster. manufactu e of. H. C. HI"glnson . . . . • . ....  519.259 
�l=� :::g��·.!���II�':!�p;u.aiU;': ·if:E.:iiei-d; 519.27'.1 ���. ����Ii�=n:i �: ����::::::::::::.: gl�� 
EI���' moior ' cOiiiroliiDii' d';VIc';'' 'if: 'F::" Heni� 519,124 I:gr.a��/���'i;.,'f.' I. Castlem&D . • • . . . .  , . .  , . . . . ... 519,286 

man . . . . . . . . . . . .. . . . . . . . . . . . . . . . . . . . . . . . . .  519.121 to 519.123 Power wheel. A. Bienkowski . . . . . . . . . . . . . . . . . . . . . . . .  519.226 
Electric motor or generator. W. Baxter. Jr . . . . . . . .  519� Precious ores. converting and smelting. C .  M. Electric motor reaulatol. F. E. Herdman . . . . . . . . . .  519.120 Allen . . . . . . . . . . . . . . . . . . . • . . . . . . . . . . . . . . . . . . . . . . . . . . .  519,217 
�1:���1 :s.r���Ydl�:�!'cgf;!· �:r:Jfe�G: 519.0'/6 pres�ess�e�o��:rI>le���s. Cotton press. Hay 

S. IlJjl�e . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  519.261 Proll!ctiles and apparatus therefor. hardening. 
Elevator. See Electric elevator. Hay elevator. \3'. A.IBrustJeln . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . ... 519,232 
Elevator. F. E. Herdman . . . . . . . . . . . . . . . . . . . . . . . . . . . .  519.118 Puller. See Stump puller. 
Elevator. G. Quackenbush . . . . . . . . . . . . . . . . • . . . • . . . . . .  519.292 Pump. W. H. Fetters . . . . . . . . . . . . • • . . • . . . . . . . . . . • . . .• 519,(m 
fil:::�� �g�t�\�����'i':·l;.N.·.�.��:: ::: :: MtIU pu�o.;,�m� ��.���I� . .  � •.  �: . •  �:.�?!�� .� 519 
�e;i�e�r 'Il!f:ir�' e�J;e�IY�Ri 'eDgiDe:'" . • .  519.1B9 �:::g. Jl�.:;:,<r:ii&Chmeiii for: CAdSiD8:: ::: : 
Engine, P. Chouteau . . . . . . . . . . . . . . . . . . . . . • • •• • • • • • ..•• 519 Pump. steam. E. C. Johnson . . . . . . . . • . . • • • • • . . . . • • . . .  
Enlline tend

� 
road, E. T. Wright. . . . . . . . . . .  • • • . • •  Punch. metal

, 
T. E. Clark . . . . . . . . . . . . . . . . . . .. . . . . . . . . EnvelopelnA. • Ritter. . . . . . . . . . . . . . . . . . . . . . . . . . . ..... Pyrotechnic aevlce. H. J. Pam . . • • • • • . . . . . • . . . . . . . . •  

Jt�°..t��c�t=:a:w:�II�:H:WIiiiWAii:: :::::: .519.:114 ��a�:n'2���Ul>Port. electric, J. C.Henry. 519.115 Exerelslng machine. G. F. Poole . . . . . . . . . . . . . . . . . .. .  518.967 Railway. eJect ric. W. B; PurvIlI . . . .• • • . • • . .• • . . • . . .  � 619.291 
Ex���I�g��I��:.����.���.��I��.�:.����:. 619.002 J:IJ::; ::Il�� �·�ioIJ1-g��:::::::::::::::::::::.: gl&:= 
J:�c:tW���3;����i:.�:.�����::::::::::::::.:: tl�� ::c:.ays!OM��!�c. G. W.Hooper . . . . . . . . . . . . 518;962 

© 1894 SCIENTIFIC AMERICAN, INC. 



Razorhandle; O. E. F�arn . . . . . . . . . . . • • • • • • • • • . . . •••. . 519;250 
Recorders, actuating device for manual, H. M. 
Re�'t;":.; Wire'reel: " " " " " " " " " " " " " " " '" b19,253 

I:::i:�l:i �e��g:�fg;'liquid8:' device' fo':: 'Ii': 519,130 
Gtlrau . . . . . . . . . . . . . . . . . . . . . . . . . . . .  : . . . . . . . . . . . • . . • • .  519,181 

ReJrolator. See Electric motor regulator." 

i:r�irt�lo�' I�:��i�g' apparatus; " T:' Ii: . .t·E: 519,142 
" Gardner. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. . .  519 

Roastmg and calcining kiln, L. Houze . . . . . . . . . . . . •• 
Rock drill, G. W. Plckptt . . . . . . . . . . . . . . . . . . . . .  519,al2. 

�t'n7 ::'':fc���1J'�?t,;n��I�'it &N��W:t.;r;';'ii:: 
Silwmg machine. J .  H. Morrison . . . . . . . . . . . . . . . . . . .  . 
SCU'ew8 into leather or other material, machinery 
sb"!�blg;e,;;!��l:!: ::IW��.;r.· : : : : : : : : : : : : : : : : :  glt� 
���Pli'�ti"e,:-.��:.��I��I�. ���':':' . .  �:. ��'::�: 519,161 

����l��fl�t;'��
Y
be'::::,

I
�::e�& ��l.�n·.: ::::. gf3� Self .... ttacbing bolt, J. H. Calkins . . . . . . . . . . . . . . . . . .  519,172 

Separator. See Liquid separator. 
Sewing machine attacbment holder, W. R. Par-. . sons . . . . . . . .. . . . . . . . . . . . . . . . . . . . . . . . . . . . .. . . . . . .... . .  019,134 Sewing machine snap slide, J. K. Hunter . . . . . . . . . . 519,200 se'V>�fi::::.�:aJ�� .I���. ��� .����I

.�. ��:::': 519.038 
Shade cord fa�tener, J. M Crampton . . . . . . . . . . . ... .  519,148 
Sharpenlnl< machines, razor holding and adjust-
she!,�g ::!�C:ub":8, �tch1r,�r?o"rnmakiiig; J:GOiiid; 519,296 

. Jr . . . . . . . . . . . . . . . . . . . ...... . . . . . . . . . . . . . . . . . . . . . . . . . .  . 

�h: �f.u���J:r::;; !a�h�ri'��if.1W: StaCy'. ::: 
S rter

i 
tlourp D. McKenzie . . . . . . . . . . . . . . . . . . . . . . . ... . .  

��\'ghr. c. ��ai�:: : :::::: : :  :::: ::: :::: :::.':::::::::' 
SJeil<h, S. E. Oviatt . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . ..... . 
�;:,�II�����ci,�'i,t;tb!:lt:il�· !�J�;ter: c: M:: 

Allen . . . . . . . . . . . . ... . . . . . . . . . . . . . . . . . . .  : ..... ... . . . .  519,221 
Smelting ores, H. Lapg . . . .. .. . . . . . . . . . . . . . . . .. . . . .. . .  519,129 

�lll���I:n�'!�ffe:u�a�;.;r: �� �';;,YiIi:: :'.:'.:: gl�� Sore leveling and burulsblng macblne, E. C. Judd 519,181 

�s:�: ���:..elilR��:.,�!:i.��:::::::::;·::::::::::: il�:� 
Spoke SOCket! P. Scbnelile,· . . . . . . . . . . . . . . . . . . . . . . . . . .  519,2'13 

���'h'::l'd':r �M'!,gr.:,��� 'G�t, ��:.���::: : gl�� 
Steam engine, W. C. Cburch . . . . . . . . . . . . . . . . . . . . . . ... 519,239 
Steam I<enerator, A. W. Finlayson . . . . . . . . . . . . . . . ... 519;059 
Steam or otbermotlve tluld engine, W. C. Cburcb 519,238 

) Stool and foot rest, combined, P. C. Brown . . . . . . . . 518,9&'i StoP motion, C. A. 'l'aft . . . . . . . . . . . . . . . . . . .  ; . . . . . ..... 519,295 
' storage battery, Pblllips & Entz . . . . . . . . . . . . . . . .. . ... 518,966 

���S�t�:,P�1'l"'&DBar;.rr : : : : : : : : : : : : : : : : : :  glt� 
���:.I�a�!�'l,��;����· f.y��::,n,;e: : : : : : :  : : :  gi8� 
Strainer for tea or colfee pots, press, F. Fontneau 519,108 
Stump puller, A. J. Larkin . . . . .  ; .............. ...... 519,2re 

�:ir:r.'1��i���W8�i�. Wblpple . . . • . . • . . . . . .  519;0l0 

8witcll working mecbanlsm, BrackelBberg & Ed-
wards. . . . . .  . . . .• . . . ... . . .. . . .. ... . .... .. . .. .. . . .. .... 519,200 

r.ringe. G. Beck. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. .  519,014 

'l'tfe�:!��l.';: �oft!��eff::.:::::.::::::::::·:::: gl�� 
ThFashlnl< macblne feeder, C. M. TanquarY ........ 519,029 Time alarm, electric, H. P. Sommer . . . . . . . . . . . .  ; ... 5J8,971 
TIre marker, O. F. FarwelL. .................. ....... 519,249 
:f� w�e:��is;Wde�rrie°lor· fiXing 'piieumailc: iii: 519,1'1'l 

J. Vanzelle .......... . ...... . . . . . . . .... .. . . . . .. . . .  519,165 
Tobacco, device for sprinkling casing material 
To��p�p�. �p�f�.oo::::·:::::::: : : : : : : : : : : : : :: : g19, Toe weight, J. D� Keller . . . .  o . . .. . . . . . . . . . . . . . . . . . . .  .. 
��f

l
�t=n'a1?�

l
r���

I
g:ptw�i���.�?�

I
�:: ::::: 

:f�ml:!l'!�lin':"c�:::'�:W:'oIiVer: : : : : : : : : : : : : : :: :::: 
:f,,�dr�D:g=� 6:' ii:Laisoo::::::::::::::::.: ��:r �;;��::"lnsv:·Geai-JiSi.t:·.:·:.::·.;.·:.·.:·.:·: 

"'\ l81�: �6�t:;n�e�eVs,at�� · regui8tiiig; ·w: ·F: 
Gamson . . . . . . . . . . .  ; . . . . . . . . . . . . ";. . .  ; . . . . . . . . . . . . • • . .  Valve, 011, G.H. Perkins . . . . . . . . . . . . . . . . . . . . . . . . . . . .  . 

��';:ia�::ft':,�:'T.'lr!�ik:':������::: : : : : :  
;:rJgI;:eIe :a��:,,�.rD:owe;;::::·: : : : : : : : :  : : :  : ::'.: Vertlca1 fiue boller, C. Abren .. . . . . . . .  ; . . . ; . . . . . . .. . . 
Vise, W; 'E. Snedlker . . . . . . . . . . . . ; .... . . . ...... 019;OO8, 5 

�:J:::�;,�·�r.'1�'ifu:bor::::::::::::::::::::::::: g 
Wbeel. See Power wbeel. Wlr(jreel and stretcber, H. Frick . . . . . . . . . . . .  · . . . .. . . 519.037 
Wrapper or envelope, P. J; Ogle . .  ; . . .  ; . . . ...  ; . . . . . .  519,1li8 
Wrench. See Pipe wrencb. 
Wringer. See Mop wringer. 

TRAI>E MARKS. 
Beer, IBger, iltandard Brewery . . . . . . • . . • . • . • • . • • • • • • •  24,636 
Boots andsboes, Terry, Ware &  Alley . . . . . . . . . . . . . .  2',634 
����y 

a
s':.'!g��.a\I:l'J�t'�ol:;;!!��r'lIrt'fi�.

uid 
24,

61
5 

compound of, Klng's Medicine Company . . . . . .. . 24,627 
cem:h:!l:::'&':ta��:.?����.�,. ��I��. ����.� 24,649 
C;;�':,'i:�I�n���oliali;.rd·& 'Bowser:: : : : : : : : : : : : : : : : : : :  it:! Corset", ladles', Worcester ('orset Company . . . .. . . .  24,6U 
Creme de mentbe, l!l Cusenler Fils Alne & Com-
DIB&'''fe''ci'i.iii.; 'Re&d'Iioiliitiiy' &; '8om:::::::: :24;633; �:itJ 
Detewent. llqul� V. Bellkan . . . . . . . . . . .  , . . . . . . . . . . . . .  u,68:I. 
��:t,.�;�Wt;,1u..t c�rM{!�r: ::::: :'.: ::'.::: '.::24."6i6: �� 
Flour, wheat, Cleveland Baking Powder Company 2',637 
Flour, wheat. Kunbardt &·eompany, . . . . . . . . . . . . . . . 24,638 
Knit underwear gloves, hosie?" and neckwear, 

J. J. Bally & Company . .  · . . . . . . . . . . . . . . . . . . . . . . . . . .. 24,616 
Lactyl derivatives of parapbenetldtn; C. F. Boeb-
Me.ll::f:!d& ����eand . plasterij' and' remedies' for 24,643 

diseases of the -l>lood, skin, and nerves, E. F. 
M.,Jf��n1hiie;'W:·c: ·iievan·&;·coiiip&iiY·.:::::::·:: � 
Medicine for certain named diseases, P. Petree & 

Coml' y . . . . . . . . . . . . . . . . . . . . . . . . • . • . .  , . " . . . . . . ... 24,651 
Medicine for the cure of catarrb, Root-Tea-Na 

Herb Company . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 24.630 
Medicine, toniC, ·Anheu.er-Busch · Brewing Asso-

ciation .... ... .  . . . . .  . . . . . .  . . .  . . . .  . . . .  . . . • . .  . . ... . . .. . . .. 24,641 N ervine, toniq, restoratiVe, and reparative remedy, 
J. H. Winkelmann . . . . . . . . . .. . . . . . . . . . . . . . . . . . . . . .. 24.629 

Oysters, J.·L. Best . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 24,621 
Paper, wrapping ' and writing, R. H. Macy & Com-
Re���·f;;r·Iieaitiiciieandiieiirajgi8,�ii:Bi.icii::::: �m 
Remedy for kidney, liver, and other diseases, H. 
Rlb::'::::;?1� �j,;e(i;" ROsoniieitii:i:eVis:.zOkoiiki 25,628 
sbew::.r=::��ln 'Metaiii(;C&rtridii�' COm� 24.652 

pany . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  24,643 
Sliver, sOllvenlr llZ"tlcles of, Kent & Stanley Com- · . 

pany . . . . . . . . '" ...... ........ . . . . . . . . . . . ...... . . . . . . .. 24,618 
Skates, roHer, G. E. Curtis . . . . . . . . . . . . . . . . . . . . . . . . . . . .  24.645 
Slate Illid .. late articles, E. J. J obnson & Company. 24,619 
Soap, toilet and laundrY,·A. B. Wrisley . . . . . . . . . . . ... :M;6:u SoaP. tallow, K. M. Rapelje . . . . . . . . . . . . . . . . . . . . . . .. . . U;639 
Sta�m���:.������.���.���:��� 24,62S 
Whalebone. Arctic Whalebone Company . . .. . . .... .  24,635 

DESIGNS. 

�f.VN'!t�::::::::::::::::::::::::::::.·:::::::.::: �m 
Bottle, A. Dryfoos . . . . . . . . .. . . . . . . . . . . . . . . . . . . . . . . . . . . 23,240 2Es:f..J?tl..���:::::::::::::::::::::::::::::::::: i! 

Card back, playing, J. Omwake . . . . . . . . . . . . . . . . . . . . . . . 23,238 
Desk and seat, J. C. Gooding . . . . . . . . . . . . . . . . . . . . . . .  _. 23,248 
�=3�: t.��!���:::::::::::::::::.2s:2« to � 
l'.:l., '1��rfo:���Fle�'g�i���:.�������.������.� �� 
Metal vessel, S. W. B&bbltt . . . . . . . . . . . . . . . . . . . . . . . . . . .  23,241 
Musical Instrume� M. �ve .... . .. . .. . . ........ 23,239 

�I!:'&.:,�,\�:!fi�.�·: . .  ����:::::::::::::.23,23ii, �:� 

ORDINAR Y RATES. 
In.lde PaKe. eaeh in.el'UolI - • , li eent. a IiBe 
Back l'all"e. each in.ertion - - - - 51.00 a line 

p- l'ar some classes of Aavt1"tWlIDUnts, Special and 
HigMT rates (l,Te requi'rea. 

The above are chanres per &l<ate line-about ell<ht 
worUs per line. 'l'hls notice sbows the width of the line, 
tp�r!�i::at !� tl:�gr;�te��8�� W:Z ::��� 
��fv� !re�:I%tFo�om��'"t::�e:· .f:::::i�� 
mornl"!,, to apJ)elll" In tbe followlnl< week's Is.ue. 

ITHACA, N. V., 
Mounted and on Sills, for 

deep or shallow wells, 
with steam Qr horse 

ARTESIAN WELLS "':""BY PROF. E. 
�aii,�!��plt. W.r.'i,';,t�1 ':!':O"l'�:fcaf'i,�':,!t�I�ns

so6'[":rt� 
sian weiJs. Some chemical features of artesian well 
supplY. Contained In SCIENTIE'IC AMERICAN SUP. 
PLEMENT, No. 94J. Price 10 cents. To be had at tbls 
oftlce and from all newsdealers. 

OIL  WELL S U P P LY GO. 
91 &; 92 " .. A'rEB STREET, 

. PITTSB{JRG. PA. 
ManUfacturers of everythinl< needed fo ... 

ARTESIAN WELLS 
Tests 

INSTRUCTIUN ,i MAIL 
In Arcbltecture. 
Architectural Drawln ... 
PlumblIlll:, Heating and Ventilation. 
Bridge Eri�neering, . 

���g ��n�".:i.�,]g, 
tf��i� Drawing, 
Mining, 
English Branche8, and ELECTRICITY. 
Diplomas awarded. To begin students need only 

know how to read and write. Send for FREE Circular 01 Information stating the subject you think of studying 
to 'l'he t.;oJ" .. e�po"de"ce School 01" Mecha,nic8 
and J lIdustriul IiSCltH1CCth �crllnton. P�.� 

4000STUDENT5. 
WE - HOUS"� AN D COLD ROOM. -BY 
R G. Hatfield Wltb direction. for construction. Four 
engravings. Contained In SnENTIFIC AMERICAN SuP­
PLEMENT, No. !m. Price 10 cents. To be had at this 
office and from all newsdealers • 

ALS1TE f S O L D E R  . -FOR--

ALUM I N U M. 
Does not disintegrate. The Butt joint can be rolled, 
hammered, or drawn. Fnll particulars on application. 
ALSITE ALUMINUM CO., 100 Liberty St., New York. 

If so, we can supply you. All sizes 
IBOllllted and n ".IIollllted. always 
kept in stock. Remember, we make a 
.peclaltyof selecting stones for all spe· 
clal purposes. 117" Ask Jor catalogue 
'l'he CLEVEI.AND S TONE CO. 

lid Floor. Wilshire, Olevel9.nd. O. 

. STEEL, IRON, COP P E R  .. ZINC, BRASS, TIN,  . 
And ilIl oth,er Metalll Perforated as �qllired for Grain CleauJ� Min. 
l�r��Anmu!�°lft�h����1f:r'P'�.��s . tfto�,I�l!I":nr'h� ':;�As, J;rc�u�� 

Tne Wo�ks, Filters, Spark .Ariesters, Gas an�Water Works, 011, Gas, and Vapor Stove. 
Colfee Machinery, etc., etc. Standard Size 8 Perforated Tin and Brass always in Stock' 

THE HARRINGTON & KING PERFORATING CO., Chicago, • 
And 28/. Pearl Street, New York. 

TECHNICAL SCHOOLS: THEIR PUR-
pose and Its AccomplishIIlent.-By Prof. R. H. 'l'burs. 
�� to '\t�p��a�������hl'i,l�g��itgri'ea� t�"rl';'�f�� 
of technical education in the United Stales, and its de· 
velopment as ·a part of .. state and national .ystem. 
C ntalned In .SCIENTIJj'IC AMERICAN SUPPLEMENT, 
Nos. 934 and 93:i. Price 10 cents each. To be 
had at tbls office·and from all new.dealers. 

W��!ff!��n�J�-Do�Doyn!)u�� 
L A. R G E- 5 "  O R G A. N l l L D  COMPA'l'l' I N T H (  W :J R l O  f O R  1 H t.  M A N U ,  P.CTURE. I N T R O D U C T I O N  &. S A L E.. Of N(W THINl,:' O F F I C ( S to. A(, ( N "- S  

E. V E. R 'I' W H r. � E.  - 5 I:. N O Ct.SCR Pl IC-'; '\. P " RT , C :.J l A R. 5  - AC e R. E- 5 5  
JI'.� I>-.\.:'\\",,\)\. t'J, <:'"R'>\V,,"-'..-- \\.. MAGIC INTROOUCTION ( 0  _'i.."-\\ "I' >l.,'L�()'" J\??\ \( "'- ')1'< 321 B RJ) A OWI\Y 1'Ii£.'<'vvORK N Y  

AMATEUR PHOTOaRAPH ERS. 
Finish YOurjiwn photos. on elerlte Paper. a.;,u1res no e hings or expenSive s01utlons. Entl mples and full

l
artlcuJars free. 

C dlZ:��.lkag, Jltate Streets, 

BUY 
T E LE P HO N ES 
That nre good-not " cheap things." The dl1fer­
ence In cost Is little. We guarantee our apparatus and 
8':�;':"'ie� =g\<:.:m'::l��I�hllJ�h�!ts. 

WESTERN TE EPHONE CONSTRUCTION CO., 
440 Monadnock Block, CHICAGO. 

Ln.'IYJ<I1t MIJ'TIIUjactw,.er"of'l'elep� in the. Unite<!. States. 

OF THE GARBAGE AND Waste of Citles.-By W. F. Morse. A statement of what, 
during the ra..t two year .. has been added to our know· 
ledll"e on the subject of the disposal of CIty garbRl!'e and 
refuse; with special reference to the disposal by tire of 
the orlmnic w ... te and I<arb .... " of the Ohlc!ll<o Fair. 
Contained in SCIENTIl1'IC AMFlRICAN SUPPLEMENT, No. 
938. Price 10 cents. To be iiI«! at this olllce and nom 
all'newsdealers.· 

CHUCKS The National , 
All sizes and styles 
Pat'd R •• ver.ible 

!;:.rc:·sIn��u"i�ta���ess
T�.S\W�� 

LOCK, R. 146, 39 ortlandt St., New York 

EL ECTRO MOTOR. SIMPLE. HOW TO 
lIlIl.K.e. ByG.M. Hopldns.-Descrll'tlon of a smalI electro 
motor de VI ... I and constructed with a view to assisting 
amateur8 to make a motor wnleh .1IlIilht be driven' wIth 
advantage by a current derived from a battery, and 
which would buve suttlcienr. power �o operate a foot 
lathe or any machine requirin-Il not over one Dlan power. 
wltb 11 tlgure" Contained In oCIKNTIF'(' AMEI<lCAN 

SUPPLKI\fKNT: No. ti41 .  Price 10 cents. To be had at this omce and from all newsdealers. 

You Cannot Cnt Yourself. 
A DeliCIOUS Shave. 

No Skin Dlsease. 
A CoNTINUAL ECONOMY. 

Lasts a Lifetime. 
Ruor, t:/.oo. 
l\Iachlne and Strop, $1.'15. 
Both In one box, f3.75. ASK YOUR DEALER. 
1Il. LOTRAl!. SCHMITZ, . \J2 Reade St.; New York. 

Perfect Newspaper Fi le 

© 1894 SCIENTIFIC AMERICAN, INC. 

Fine EXDerimental Machine Work. 
D'Amour & Littledale, :m Eo 43d St., New York. 

Towers, Tanks and Tubs 
PATENT SECTIONAL 

ALL IRON 
PLAIN 

ALL WOOD TOWERS 
ELEVATED TANKS 

for Automatic Fire Sprinkler Plants. 

Lonisiana Red ' Cypress Tanks 
a Specialty. 

W. E. CALDWELL CO. 
219 E. Main Street, 

LOUISVILLE, KY., U. S. A. 

BREAD MAKING. - AN ESSAY BY 
w .  T. Callard. read a t the annual examination I n bread 
�:���B::��S 'i!nr�0i:r�3���r!s·Ac�:��� o�f 

v��!I�� 
bakers 8S well 88 to housekeepers. Contained in SCIEN­
TIFIC �MERICAN SUPPJ,EMJ<lN'P, No. 949. Price . 10 
cents. To be bad at this office and from "II newsdealers. 

Green River Drilling Machines, 
For hand and power .. 

Well made, strong, and durable. 
Also manufacturers of the celebrated 

I.ightnillg and Gl'een River 
Reamers, Taps� Dies, Screw Plates, Tap 

Wrenches, Bolt Cutting l\Iacblnes, 
Punching Pt'esses, and other 

Labor S"vinl< Tool •• 
WILEY & RUSSELL MFG. CO. 

Greenfield, Mas •• , U. �. A. Senafo,. new Oatalogue. 

PI"" K�TA Il I.IS HEIJ lS4li. 

The Most Popular Scientific Paper In the World 
Only 83.00 a Year, Inclll <llllll" l'�SlaKe. 

WeeldY"-li2 N llmben It YeaI'. 
Thl8 wld"ly ell'clliated and spiendldly Illustrated 

apar Is published weekly. Every number contains six­
teen _ of useful Information and a Jar,", number of 
oriJlinal engravinii::8 of new inventions and disCQveries. 
'representl"" lilnI<ineerlng Works, Steam 1I1acblnery, 
New Inventions, Novelties In Mechanics, Mannfacturel,l, 
Chemistry. Electricity Telel<ffipby, Pbotograpby, Arch:_ 
tecture� Agriculture, Horticulture, Natural History, 
etc. Complete list of patent. each week. 

'1'el'uul of � 1I 1J1Jc .. i t,.i olJ.-One copy of th*, SCIlCN­
T1M'ltl AM1!lRICAN wHI be S'lnt for OUt 1Il'tu-52 numbem­
postage prepaid, to any subscriber In the United States. 
Canada. or Mexico. on receipt of t hree d o llnr" by the 
publisher. ; .Ix months, $1.50; tbreemontbs,'LOO. 

Clubs.-!!peclal rates for several names, and to � 
Masters. Write for particulars. . 

The safest way to remit is· oy Postal Order, Draft, or 
Express Money Order. Money carefulIy placed Inside 
of envelopes, securely sealed. and cOlTectly addre88ed� 
seldom Il00S astray. but Is at tbe sender's risk. Address 
all letters and make an orders. drafts, etc., payable to 

lU U N N  "" CO., 3tn UrOluhvay, New York. 
'r H E  

ItittJtitit �mtdt'au luppltmtnt 
This Is a separate and distinct pnbllcatlon from 'l'HB 

SCIENTIFIC AMERICAN, but Is uniform therewltb in size, 
every number containing sixteen large P&l<es full of en­
jlraviIUlS, many of wbicb are taken from foreign papers 
and accompanied with tr slated descriptions. 'l'B1il 
ScrENTIll'IC AMlllRICAN SUPPLEMENT Is published week· 
Iy. and Includes a very wide ranl<e of contents. It pre­
sents the most recent papers by eminent writers In all 
the principal departments of Science and the lJseful 
Arts. embraclnl< BlolollY, Geology. Mineralogy, Natural 
History, Gtlol<rapl1y, Archll!Olol<Y, Astronomy Cheml.­
tl'Y, Electricity. Llgbt, Heat, 1I1ecbanical Enl!lneerlng, 
Steam and Railway 1mI<Ineerlng, MfuIIll<, Sblp Building, 
l\Iarlne Enwneerlng, Pbotol<rapby. Technology, Manu­
facturlIll< Industries. Sanitary Engineering, Allrlcnltore, 
Horticulture. Domestic Economy, BioJZl"apby, Medicine. 
etc. A vast amount of fre.b and valuable Information 
obtainable In no otber publlcation. 

Th. most imp&rlant EngI'IIUring W 0'1'1<8, Mechanisms, 
and Manufactures at hOme alld abroad are lIIu.trated 
and described In the SUPPLIOAIENT. 

Price for the SUPPLEMENT for the United State., 
Cw:aaa, and Mexico, �.OO a year; or one copy of tbe 
SCIENTIFlC AM "lUCAN and one copy of the SUPPLE. 
MENT, both mailed for one year "to one address for '7.00. 
Singlecoples, 10 cents. Address and remit by postal order. 
expre88 money order. or cbeck. 

lU U N N  "" CO .. 3tn lll"oad\Va)1, New York. 

1!lnilding �ditiO'u. 
TH" SCJENTIlflC AMERICAN A R C H I T E CTS' ANI> 

BUILDERS' EDITION Is Issued montbly. t2.50 a Year. 
Slnl<le coples, 25 cents. Tblrty-two Iarl<e quarto pages, 
forming a iarl<e and splendid MBl<azlne of Architecture, 
richly adorned with eieQant plates in COiOTS. and with 
otber fine engravings; illustrating the most Interesting 
examples of modem architectural construction and 
allied subjects. 

A special feature Is the presentation In eacb number 
of a variety of the latest and best plans ft)l· private re.l­
dences, city and country Includlna those of very mod· 
erate cost 88 well 88 the more expensive. DrawinJn1 in 
perspective and In color are given, toaetber with Plana, 
Descriptions, Locations. Estimated Cost. etc. 

The elel<ance and cheapness ' of tbls maanlficent work 
have won for It the Ilargest Ch"culation of any 
Architectural publication In the world. Sold by all newS­
.clealers. t2.5O a year. Remit to 

MUNN "" CO., Publhhera, 
.361 Broadway. New York. 
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H E N RY CAREY BAIRD &. CO., 
INDU8TIUAr. PUBLI8HERS. BOOK8ELLER8 & IMPORTERS 

810 Wah .. 1t St .. Philadelphia, PD., U. S. A .  !FOur new and Revised Catalogue 0 f PractiMI and Scientific Books. 88 p&$les. 8vo, and our other .Catalogues and Circulars. the whole cQVerinfl every branch of Sci. enne applied toO the Arts. sent free and free of po.tSj!e 
to any one In any part of the world who will furnish his 
addr ..... 

A. H REID'S IMPROVED DANISH 

" SEPARATOR 
With Cream Overllow. Has a greater capacity than any other Sef.tiljator on the market. 

��1�: o� .sP���s an hour. 
wi1f,���'i:��r::rectlY smooth cream 

Regulated while In operation. 
It W:IlI also elevate thesklm milk. 

pr Full Illustrated DeIlCription 
FREE l>I/ matl. 

A. H. REID, 3003 Market !!On'eet, 
Philadelphia, Pa. 

C O N S U l. A T I O N  INVENTORS I ANn ADV �r;!'�f every desert Mon. Automatl: uery designed and built. or '/feUd for circular. 
MALTBY MFG •• CO� Brooklyn, N. Y. 

and HEAD NOISES relieved by nslng 
WU!Jon's Common Sense Ear Drulu" New sclentilic lu"entlon, entirely dill'erent In construcLion from all other device.. As­sist the deat when all other devices faU. and where medical skill bas given no relief. They are Bate. comfortable, and Invisible; have no wire or strlna-attaChIneht . . \\ rite for pamphlet. pr Mention this paper. WILSON AR llRUM MFG. CO •• 

LOUISVil.LE. KY. 

VANDUZEN sW"M PUMP THE BEST III THE WORLI. Any Kind of Liquid. Or4er. never Clogl nor Ga.arantee4. 

SCIENTIFIC AMERICAN DYN A MO. Description of a plain shunt-wound dynamo of simple constrnctlon, capable of SU�PlYIna- a current of from 60 
t'h� 1l!��� I��d:."�e ,,:,.&".,g�'t.�� ��':M for rbe benefit of the readers of the SCient(1!c American. by Mr. W.S. Blshop. of New Haven, Conn. It Is de-
��e!f.:':.;'���:'!!' &.'i!":f�� ;�� t'ti:I�':: nse, bnt who do not care 1.0 enter Into the subject sclen. tl_Uy. Wlth :U illustrations. Contai.ned in �CIENTI FIe 
AMERICAN ':UPPLEMENT, No. S61i. Price 10 cents. To 
be had atthlsomceand from all newsdealer .. 

Nc)� n.::m.A.DY ! 

Fou1'teenth Edition of 

Experimental Science 

REVISED AND ENLARGED. 
1�0 l'lllr"s nnd 110 Superb Cur. added. 

Just the thing for a present for any man. woman, student, teacher. or any one interested -in science. . In the new matter contained In the last, edition will be fonnd the Sclentilic Use of the Phono�Ph.,the cnrlons 
���ca.!t���s�.:�l,�'g.nn��t1u:n8�1�"m:ii.tg��r�� 
Rri!�e������c::n:�b�=; �lrif:rnr���� 
�rapnY. including Hand cameras. Cane. Cameras, etc.; 
el.st�':t<:f!le��r��f=�o&:��rI::'I,..0� &�g; 
�:e�:;:'�I�"fi!t�t!.c'lf ivWi :OS::. �n1nre�� tOd:le�: title readers. 
b�������t<J.'!r:;. :.t�11�1���=�$w. 

ors."tI for i/lwtrated circular. 
MUNN & CO., Publishers, 

Office of the SCI E N TIFIC A M E R ICAN, 
3a1 BROA.DW .. U{. NEW l/'ORK. 

...-tr --...REPIRA PAPER. 
A New Printing·Out Ready Sensitized Paper. 

PERMANENT PR INTS. Better Result .. Easler Obtained. No Ice. No Hot Ware,' Trllatment, !'io Lend Salts, 1\0 A l u m  or other hardeners enda�erlna-
��� ����:r I': l��: U�l,,:eimdE;ff�ml:..��:t: ��a':P �i�o.,':"·paP��t":8o�:�\ bronze and does not fix out. A pape1' for all climate.s and a'tlsea8oIlB.. Will stand. a hot ' 
water te-St of 100° F. and will behavejust as well in ice colil 'mater. Has none of the defects of It. rival.. or Write for free sample she!'ts. or Ask JOT Prices oj owr ISpecin/ 

�!'f:,al'i'i·Dealer.. Nepera Ohemical 00., Nepera Park,' N .  Y.  

These cuts represent two 
:;�:r::tU!i 1�8n:��:;'J'=t!��:� !':8tl����pa1red::t:�\��:� ly and are the f:beapNt In the WORLD. Not French, German orSw188. but AMERICA.N. Signed GUARA.NTEE of Accuracy etc. 
W������rC:;:�i�� b�N�t���O�O; ��:� r::�o��J?o�ed ������ 

Illustrated In SCIENTIFIC AMERICAN. March 31st, p. 19'1 
LICHT PROOF FILM CARTRIDCES. 

NO DARK ROOM REQUIRED. Best and Most Practical Camera In the World regard· less of price. Price .. $!'! to $11i. 
pr Sew/. jor Descriptinn. with Sample oj WOTk. 

F. M. HICKS � 
RAYMOND 

GAS ENGIN 

Made by B .  F .  KELLEY & SON,' 
Liberty St .• New York, 8 Oliver St., B08 and 441 Chestnnt St .• Philadelphia, Pa.· 

sold to date; Present sales over 1,000 dally. DESCRIPTION:­American Leverllovement, Quick Train, 84 Plate, Regular 18 
�;�t�l�:tOr=:::re��8eWI�J!d.�����d�f;::;��_:, Inside Stem Wind $1.60 post-paid ; 8 for '4.00. Entire Satis­faction Guaranteed. HandsomeCbain included tfyou mention paper. IIIOERSOLL & BRO., 65 CaRTLAIlDT ST., N. Y. CITY 

THE " CLIMAX " 
Stereotyper and Moulding Press 

Boston Camera Mfg. Co., 382 Tremont St.. Boston. Mass. 

SINTZ GAS ENGINE 00 �parSDns HorOlogical lnstitutei
J GRAND �����, MICH.,

' 

earn the Watch Trad Mannfactnrers of the Siutz 8ta. 
g���lliilpalt�':il,�.!�."e (�"MSnd Engraving and Jewelry Work. 

ttgt:g.forR�:�i�� PARSONS, IDE & CO. tured or natural �as -Boats and launche •. Prices within tbe reach of all. [Jr 8e1ld for ( 'afah'!1ue. l':!¥:fl';:'f.;;'�';.�:�� f:1,':.'<';:J,1 ':i pl"ce of metal stereotypes. Also for m!\klng Rubber �tamp8. Should be In use in every printing omce. See SCI. AM .. Dec. 30.1898. Send for clrcularto 
THE J. F. W. DORMAN CO. �1" E. Gllrman !Ot., 

Baltimore, Md. Manufacturers of Rubber Stamps, Vulcanizers. Stereo­type Machinery and Supplies. 

Mention this paper. 
Inventions Developed, 

Experiments made, investigations fur­
thered, etc. We have a machine shop 
adapted to all such wOI'k, with first·class 
men and facilities. Primer to send. 

EXCLAI\A TION POINTS , 
Beat "*_ the delQrbted � of th_ who investia- our P!OOnotion We _ the bigbeat pcaibIe iIrade of Standard TypebV Writing Machines. 

We have a SPECIAL OFFER to make Pros ective Ty ewriter Buyers. 
Oata.lOfCue .. J!: .. FI ... e.and fpeclmen of Oolor �or k to

. 
rstamp; Ask for special 

.
. Ma.v Olfer to leaders! of Scientific AmeriC&ll. 

��!!gPArl!.lsts!ypeWfu'!�rp�,q.�� • 

MEIlBR8. MUNN & CO ,  Sollcl1.oril Of Patents. have had nearly fifty y�' contiDuouS expertence. ;..ny one may quickly IIIlCertaln, free, wh��11:�/�'W�� Kt�V� 

S T ER EOPTI CON S .  
MAG I C  LAN T E R N S  A N D  
ACCESSORIES. SEND FOR CATALOU·f. 
TO CHAS BESELERMAKER2IBCENTRt: �;T. 

_ N EW Y O R K . 
�mmunicatlon. strictly conMen_ 
f.1�1.o ���k§� �:nf=f.8 and 

..-HIGH GRADE ONLY. Warranted. Cont� ors deslrlng a trnstwortby Jack Screw. ad. 
How to- uge pOwer ilC"onoinically is dress RU�8EY &00 .. Ltd •• Seneca Fall •• N. Y. 

what we are all after. Economical tninsmis· -

PATENTS sion helps solve the problem. Economical A New and Valuable Book : transmission gained by the use of the best 
shafting, pulleys, etc .• that can be bought. 

taken through MUnn & Co. receite special notice In the Sci£ntifte Amtr. 
. !:i':anil�M�::�, :;.�e�� I�:t cIrCulation of any sclentltlc work, IS a T.fd.!�ec�¥}��cotij�l;ee. " 

New York. 361 Broadw&7. 

'15,000 no,., Inuae. menta. Bay from factory and save dealer'. and agent's profits. 
FREE !;'�=�?;!�t!:!���.� fL��t!�se�:e

e vli::1: i:.:. 
OlFORD MFG, CO. 312 Wabaah Ave. CHICAGO,ILL. 

FIREPROOF FLOORING.-DESCRIP-'tton of the various systems of fireproof tioOI:'ing em­ployed in Europe and the United States. With 73 1llus. tratlons. Contained In SCIEN'l'lFIC AMERICAN SUPPLE­
MENT, No. 947. Price 10 cents. To be had at thIS office and from all newsdealers. 

Those that I make can be at all times relied 
upon. Send for a catalogue. 

Cat4louu.s: A. woodworking mach" ; B macb'y fOl' 
hrass, jvory. hom, etc.; C. shatt'g. pulleys, bangers..etc. 
P. PRYIB IL, � W. 41st st .. NEW YORK. 

SANITARY SOAP VASE 
PREVENTS disease. waste, pllfer-
��f o��lr:.���,,:�:J'!��: 

AFFOltDS each nser fresh, dry pures<;mp. 
The Onlll Clean, Sanitarll, and So;f. 

wall to 'Use soap. 
W. R. RANinE. 

Rochester, N. l/'., U.S. A. 

CK & ORE BREAKER 
!'.tpacity up  to 200 lou per hour. Has produced more ballast. road metal, and broken more ore thaD all other Brea"e s combined. Builders of High Grade Mlnin2 Machinery. King-Darr/lj!'h Con­centrator. Connersville Blowers. �nd forVatalognes. 

OATES IRON WOR KS, 
aU(l � ... e l i u-toll �t .. (!hicnU"o 136C;Liberty St. N.Y. 23'lC. FranklinSt .• Boston, 1.1 .... 

PEERLESS READY SENSITIZED P APER. 
(GELATINE) Brllll��l�nt� �l�:J'r�t':'ap��:C,if!l'�esA:Jl� f!ideb�ftTi�,;f���t���ns��';,p: t�b;i�:t��� ail!...'t\��tr�':f.· Has 

Br�'VVn. � :E'»_�D1er ��. C�., E'l.�ch.e_t;er, � . 'Y'. 

mo · SKILLED ENGINJDtB. 
THE SHIPMAN AUTOMATIC STEAM ENaJlfl 

KEROSENE on. FlrnL. 
. 

1, 2, 4, 6 and B 1I0ltS&..POWEI 
No extra I nsurance. EffiCient, Economical, hftltle. S H I P M A N  E N e l N E  C O M PA N y-'  

200 SUMMER STREET. BOSTON MASS. \ 
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1 2,500 Reeeipt8. '2'08 Pages. �ee $5. 
Bott"tI in Sheep, $6. Half-MOrocco, $4.30. Tbis splendid work contains a careful comf' Ilatlon of the most useful Receipts and Replies �ven I tbe Notes and Queries of correspondents as pubJrshed I . ·the i'lci· ell liile AmericRn durinl!tbe pasttlfty rear,; together with many valuable and Important addltlOns. \ 

Ov er 'l',,'el ve '!'hollsaud selected Rece1tts are 
g:r:g c;i;b���ie'a.eai7 i!e;e'l':t:,c�gsl �� ltseh:n:v'! volume of the kind ever Pfaced before the put1l'c. The work may be regarded as tbe product ot.tbe stUd" les and practical experience of the ablest chflmists and 
:�i��e�� ifh:llh=sf;!r�e'.'"�g.�h�� ��3r����s�d�� conCIse form convenient for ready use.. . 

Almost every inquiry that can be tbonght ot. relatlna­to formulre used In the various manufacturing Inaus­tries, will bere be found answered. 
ttt�t::��fv��� working many dllferent processes In 
Those who are enl!lI!<ed In any brancll' of inqustry probably will lind In this book much that·l� of practical value in their respective ca lings. J " Those who are in search of independelli business or ell1ploY1l1ent, relating to the bome manufl{r,lture of sam". 1ft articles, will ilnd In it hundreds of ",ost exeeUent. SQI(Il'I8t1ons. . IT Send for Descript41lfl Circular. 

MUNN & CO., Publishers, 
8CIENTIFIC AMERICAN OBFICE, 

361 Broadway, �ew Yerk. 



OVE RMAN WHEEL CO. 
BOSTON. 
NEW YORK. 

PHILADELPHIA4 DETROIT. 
CHICAGO. DENVER. 

SAN FRANCI8CO� "It 

. 'COIJ) FORGED PRODUCT. 

rioted Tire Bolt 
:, ',� Nov. 11; l8OO: oct. 00. 189L 

'!til'" and stronger than a common bolt. The tluted 
ahtlllk'lIrevent& the bolt from ttJnJlI!g 

In the rim. and. tire. 

: 0 L D {., :'::
v
��:���:EWS 

. . .. . . . LOCK .CAP SCREWS 

. 0 R G  E D  SIDE KNOB SCREWS 
THREADED WIRES 

AMERICAN SCREW COMPANY, 
PROV I D ENCE R. I. 

" itutifit �Ultritll. 
LOVELL DIAMOND CYCLES 

HIGHEST GRADE. FULLY WARRANTE8. 
V ()\' ��n. ()\' W ()m.�� 

., �()\\% ()\' �.\.\'\% . 
JOHN P. LOVELL ARMS 00. 

Manufacturers, 
Popular Prices. 

BOSTON, MASS. 
Oatalogue Free. 

Get a C,OLUMBIA 

POPE MFC. CO., 

Boston, He. York, Chlcaao, Hartford. 

K D D A K S  $6.00 
TO 

$\00.00 

Eastman Kodak Company, 
J Send/or t 
1 Catalogue. f Rochester, N. Y: 

w �O!!!L,!!9.!��, $6 
Will run your Sewing Machine, Fans and other Light Machinery. 

TJlE BOLGlANO W ATE[I�g�&i.p A., January 23 l8Il4. 
teszt'1i/:�;;i�::��

e
£.{g:

r
1l�!'tJer����'!,:sr= 

It was a grand suooesa, 
YonrsresPectfnlly, W. J. CARLEY. 

No 2 $10 Fans, Ice Cream Free
.
�u . Lathes. Scroll Saw", 

. ,  Church Oreans, .. te • 
MINNEAPOLIS, MINN., Dec. " .. 

THE BOLGlANO WATER MOTOR CO., . 
G"'tlllmM:-EncJO\Ied .. pl_a lind cheek for No. 2 

Water Motor .. It has' grve ' satillfactlon, and 
Is now uso!d to run a pre.. and also 
an em th of whi CQnslderable 
�

er, . t'ls butahalf.lnch 
• It • and 

• '£�B.mr� & CO. 
·;No. 3 MOTOR, 813. For Fans, Prlntinlr fn�eM�hf:!:.dlltonell' Coft' ee Mill .. , Wa8h� 

. � �B. '  

Asslstan�O&!� 
Just what. I 

tr'ectIY. Have One 
�(k CHAS • .  J. TAYLOR, � Madlaon.Av .... Baltiulore. Md. 

sIJko;:ri=tbta��1'i' d��tPo!�¥;.,J� 2� ����I:::,J' J,�t� 
• so little to heat. The VanNoman Unlv.ersal Bench lathe MIlS. s. T. PLUMMER, 1� N. Eden St., Baltimore, Md. 1ji=Lathe, Milling Machine, Youmay sendme l dozen Perfectlon Gas lrons. Sold'lOO 

w CUtter and Universal coal irons. Expect to sell many more of yours. 
1'I.nder In one tool. The JOHN� WANAMAKER, Philadelphia, Pa. bIlIIt tool made for all kindS Enclosed tlnd check. Shi Perfection Gas Irons quick. D. E. BOSWELL & CO. ChI�, Ill. . ot'small work. Made by Ship Immedlatel1: 1 dozen Gas Itons to Novelty &Gas Co •• New York ()tty. J. H. PINOOBECK, N. Y. 

- WlLItham Watch Tool 00. Your Perfection Self-Heat II couldn't be better. I love to use It. Sneh_aj>leasure : takes away the 
IWRING1!'IELD, :MASS. • task p¢. Economical too. MR • LOUIS P. HENNIGHAUSEN, 922 N. (Jalvert St., Baltimore, Md. IF' 8t;nd ffJT' OaUJIogue. Wouldn't take eoo for mine unle .. I could get another. It saves half the work and Is ten times as cheap. 

-,--'--------------- Send np 1 dozen PerfectlOJl Irons now. Gets w�
S
�t:.�� �

A
�:.g��e:; !,��Osk�Ji�e:fj��� 

.... �. �NER BROS., LeXington St., BaItlmore, Md. 
DELIVERED FR'E ON RECEIPT OF PRI END POR OE.CRIPTIVE CIRCULARS. 

THE SOlGIANO, MANUFAOTURING 0 ., 415 Water Street, Baltimore, Md. The 
American 
Hell Telephone 
Company, 

125 Milk Street, 
, Boston, Mass. 

Thjs Company owns Letters­
Pa�nt No. 463,569, granted 
to �mile Berliner Novem­
ber' 1 7, 1891, for a com�bined 
TeI�graph and Telephone, 
and controls Letters-Patent 
No. 474,231, granted to 
Thomas A. Edison May 3, 
1892, for a Speaking Tele­
graph, which Patents cover 
fundamental inventions and 
embrace all forms of micro­
phone transmitters and of 
carbon telephone�. 

�lEIt<>x..E".A.x..E · ·  .A.1Vx:J �ET�%x... 

Scientific Bill Catalogue 
RECENTLY PUBLISHED. OUr NllW CstaIOlll1e contalnllll/l (lVer 100 pag ..... includ­Ing works on more than 11ft)' dllferent &I1bjects. Will 

���ed&i��;�=�(l��g,��fjib��:nIOAN, 361 Broadway, New York. 

THE ELEOTRIO STORAGE BATTERY . CO. 
BOLE lIlANUl!'AOTUBKRS 011' 

THE 'GHLORIDE AcCUMUlATOR. . ' .. ' .  ' - . ' . 
Elements of aI18bee. from 100uPto lO,cm watt-h01lr8 cs}lSOltJ each 

CENTRAL STATION INSTALLATIONS. 
ElectriC Launch EqniPID

. 
ents: Telegraph, Phonograph. Surgical, 

and all 1lpee1a1 cells. 
, DREXEL . .  BWLDING. PHILADELPHIA, PA. 

© 1894 SCIENTIFIC AMERICAN, INC. 

[MAY r2, IBcM. 
CASH PAID for all klndi' of,good S�olld""an. _' IrQD .DeI.. W OOIl-Wo�"inlli .Mlj.cldnery. -, - Addrei8 W;.P; DAV IS, �.N. Y. 

ALUMINU' M·iiood.e mad8 In_q�tit)' at low price. 
. H.H.Fr .. n�lIn Mtg.CO.;Syr8CllBe, N.Y 

����'fo�.�T��I�rn�':"���l��':;g, L� 

THE COPYING PAD.-HOW TO MAKE 
and howto use; wlth !U! engraving. l'nIctleaI d!Nctlons 
bow.to prepare the' �tlne pad, and.also the anllln\! � 
by which tile copleil are made, how to apply the .. written 
letter to the PAd. bow to take 011 coptes of the letter. 
Contained In l!WI�c AMERICAN S1Jl>PLlllMENT. No. 438. Prtce 10 cents; For sale at this 011100 and by all 
newsdeaIersln aIll>lIrts of tbe country. 

DON'T DRINK IMPURE WATER. 
WATER 

DISTILLINO APPARATUS 
FOR FAMILY USE. 

�hi:u!:l?i'J�:rfei � 
PURE WA�ER :; 

for 

. WH EEL, 
�for enjoyment. for appearance and to 1III'n)" ji:JIIr walklng clot;he&--«1e of 0111" 

Bloomer Bicy� 
$7.50 Suits. 

It 1ncludes Ooat, Bloomer Tronsel'S of the 
best aU wool cassimere and Stanley 11194 
Cap, Suit Delivered Pree. Write for 
samples and bOoklet tellinlt all about our 
rumple e P1cycl�r's outfit-lI'ree. 

UNION BICYCLE CLOTHING CO •• 
Market St.. CHICACO, IU.. 

" THE STANDARD:" 

Casting up 
Figures 

�iS not only the hardest kind of 
work, but your time is worth money, and 

the time of the one 
who does it for you 
costs money. Is not 
time and money worth 
saving ? Did it ever 
occur to you that by 
getting a Comptom­
eter you Jl1.ight save 
time, avoid' mistakes 
and ruined nerves? 
The Comptometer not 
o n l y  performs addi­
tion, but all arithmet­
ical operations ' ·more 
rapidly thtin any other 
known process. 

St. �WJ'eIlce State 
Hospitall O&denllburc. N. ¥.l" wntes: " We could 
not get along without it except 'with the aid of an 
additional clerk." 

Write for 28 page pamphlet. . . 

Felt ATa ant MfC. Co. 
5� to 56 illinois street. 

CHlCAOO.' 

PRIl\lTIl\lG INKS. 
Alt!llllUCAN ie m1nted with CHAS 
& OO.'S INK, Tenth and Lomoard ,41 ROle St.,opp.Duane.New YorI<. 
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