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PUPIN'S IMPROVEMENTS IN LONG DISTANCE 
TELEPHONING. 

The efficiency of ocean cables for telegraphic com
munication and of long land lines for rapid telegraphy 
and telephoning is greatly impaired by their static ca
pacity and self-induction. On lines possessing the last 
named factors in high degree only slow telegraphy is 
possible; any attempt to use the Wheatstone system 
meets with failure, and telephoning is out of the ques
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-��-== tion. There is no doubt that the telegraphic world is 
A. E. BEACH. waiting for the invention which shall overcome these 
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troubles, and enable a telephonic conversation to be 
held over a line of ordinary construction, from New 
York to San Francisco. The present long distance 
telephone lines are of very expensive construction. 

Professor M. I. Pupin, of Columbia College, has been 
'J'he �cientific American �lIppleJnent awarded two patents on apparatus for telegraphic 
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whole will be determined by the periodicity of its sin-
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It would seem rather an innovation to cut an ocean 
cable into sections only electrically related by the 
me dium of condensers. This thing is provided for in the 
patents, as Prof. Pupin proposes to use a coil of high 
inductance in parallel with each condenser to supply 
a metallic circuit for the determination of faults. 

The inventions are most ingenious and promise to 
perform an important part in the field of long distance 
telephony. 

-------------.. ��,�.�,-.... ----------� 

NEW ZEALAND LABOR LAWS. 

John D. Connolly, Esq,. United States consul at 
Auckland, New Zealand, has sent to the State Depart
ment a report on the labor laws of New Zealand, a 
copy of which we have received from the Secretary of 
State. In a few pages it gives a very striking present
ment of paternal legislation in the antipodes, whicn 
seems to have proved successful and to be liked by the 
people. The dreams of Bellamy and of other de
scribers of Utopian states, all of which make the hap
piness of their fictitious peoples depend upon direct 
governmental interference, seem to have some degree 
of realization in New Zealand. It would be hard to 
find a better place to try these theories. The two 
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may be taken to represent geographically the New 
Atlantis. The theories of Sir Thomas More, of Bacon, 
and of Bellamy may be tried there to great advantage, 
in the absence of sectional issue and in a country Price 10 cents. li'or sale by all newsdealers. PAGE which has every reason for being a unit. 
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be of the deepest interest. It is still an open question 
whether the great improvement of the last few years 
is due in part to the government's action. 

,. � . � .. 
PHYSICAL TRAINING IN COLLEGE. 

A large number of boys who went to college in the 
first half of this century earned a part or the whole of 
their expenses. It was not uncommon for them to 
walk from their homes, long distances to college, to 
save stage fare; they cut their own wood; some of 
them boarded themselves and took care of their own 
rooms. '.rhe vacations were arranged with reference 
to their working through them with most profit, and 
not to their resting. 

'.rheir concern was how to find the time for study 
which they craved. These were the men who were 
the leaders in the nation in the dark days of the re
bellion, as their fathers and grandfathers were in the 
revolution. 

But changes in our social fabric have been nowhere, 
perhaps, more radical than in college life. 

In the last quarter of a century we have become a 
wealthy people. There are still studepts in our col
leges (and they are often those who take highest rank) 
who are obliged to work with their hands or brains, 
or both, to pay their bills, but there are sons and 
daughters of so many rich people that gymnasinms 
have become as much a necessity as chapels or recita
tion rooms. No well equipped preparatory school or 
college is without one, and exercise in them is part of 
the day's regular duty. In the best ordered institu
tions this exercise is taken after a physician's examina
tion and according to his prescription. Calisthenics 
begin in the kindergarten with the sewing and songs 
and gifts, and they are continued through every grade 
of the best secondary schools. 

Athletics is the new word which tells the story of our 
having got beyond the time when college life is 
for any one strictly a working period--one of work 
with the hands, so as to be able to work with the 
brain. The" crack pitcher" or oarsman, the captain 
of the boat crew or the ball nine, is now the man whom 
his fellow students point out to strangers as the con
spicuous man in his class. He not un frequently has a 
good standing for scholarship, but that is of less conse
quence. The regulations which men who are prepar
ing for these trials of skill are obliged to follow ought 
to te suggestive and helpful to students who have no 
part in the games and races except as admiring, spec
tators. These are the rules which are imperative for 
men in training. * "They must be in bed at ten 
o'clock every night, they must not smoke, I.'lew nor 
drink beer or coffee; they must avoid pastry and 
sweets. They are obliged to run from one to three 
miles per day, in addition to their regular gymnastic 
movements. They take a complete bath at the close 
of each day's exercise." 

But the gymnasium, the ball and tennis grounds, 
and the lakes and rivers, are not the only places where 
the college students of to·day get physical exercise. 

The student who has spent two hours in a labora
tory working with blowpipe and reagents, with phy
sical apparatus or a dissecting knife, is perfectly sure 
while he is washing up his utensils and putting his 
desk in order that hfJ has had some exercise. Much of 
the scientific work drives students afield, and the worn 
geological hammer and battered botanical can may be 
put in evidenCe to prove that students handle other 
tools than books. It is largely because the college 
work is much more practical than it was a generation 
ago that the age of graduation has advanced. Memoriz
ing theories did not require so long as testing them 
does. 

It is a requirement of one department of the Massa
chusetts Illstitute of Technology (it may be of others) 
that every studflnt shall, from his own investigation, 
add at least one fact to the sum of human knowledg'e. 

This institute, the Institutes of Technology at Ho
boken, Worcester, and Troy, and the seientific depart
ments in many of the leading colleges all offer fine 
facilities for men whose tastes and talents are not 
likely to lead them into the learned professionR. In 
all of these, physical and intellectual effort go hand in 
hand. 

...... 

'''he Flo,,' of Water th .. ough NeW" Cast Iron PIpe. 

This subject was recently investigated by Mr. S. 
Bent Russell, of the St. Louis (Mo.) Water Works. The 
pipe was 12 inches in diameter, 1, 631 feet long, and laid 
on a mdform grade from end to end. In a letter to JUr. 
J. C. Trautwine, Jr., Mr. Russell states that, as there 
was an opportunity to make some fairly aceurate 
measurements on the discharge of the pipe, he had the 
necessary ohservations earried out, and found that. un
der an average total head of 3'36 feet, the flow was 
43,200 cubic feet in seven hours; under an average head 
of 3'37 feet it was the same; undf'r an average total 
head of 3 '41 feet, the flow was 46, 700 cubic feet in eight 
hours thirty-five minutes. Making allowance fol' loss 
of head due to entrance and to curves, it was found 
that the value of c in the formula v = c ,,/r8 was from 
88 to 93. 
----------c---------------* Rnles furnished by Dr. Anderson of Yale University. 
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The Curious Effect of Itletal .. Upo n a Fuugn ... 

Some most interesting experiments upon molecular 
vibrations as indicated by the effect of certain metals 
upon a species of fun�us are reported in Nature by 
Fredrik Elfving. 

It seems that a number of years ago, he published 
his observations upon the effect of iron. zinc and alu
minum upon the hyphae (the tubes on which the repro
ducti ve organs of the plant are bor:ne) of the Phy
comyces 01"' Phycomycetes nitens. This is a fungus so 
n amed from its resemblance in the mode of reproduc
tion to algae or sea weed . 

·When the above mentioned metals (aluminum only 
slightly showing the effect) were brought within from 
one to two centimeters of the plant, the hyphae curved 
toward the metals. It is a well known fact that spo
rangHerous hyphae curve away from a surface which 
discharges aq ueous vapor, and it was therefore inferred 
that they would be attracted by a body which readily 
a bsorbs water. As iron is an example of a metal which 
takes water from the atmosphere and iron affected the 
hyphae more perceptibly than the other metals, Prof. 
En'era, of Brussels, who has also studied the subject, 
published the opinion that the phenomenon was ac
counted for by the infl uence of the water in the metal. 

Mr. Elfving, not satisfied with this explanation, h:1s 
been experimenting further. He has placed a stick of 
caustic potash near the hyphae,. t his, as is well known, 
absorbs water from the atmosph ere with extreme readi
ness, b ut the hYl)hae were unaffected by being near it. 
A cylinder of plaster soaked with a solution of calcium 
chloride and dry plaster, which also absorbs water 
quickly from the air, both failed to have the slightest 
influence upon the hyphae. These hygroscopic expe
riments have been repeated by Mr. Elfving several 
times, and always with th e same result, viz. , no curve. 

He, therefore, has sought another explanation, and 
believes he has found it in the molecular vibrations of 
the metal. His belief is chiefly based upon his later 
experiments. Platinum is one of the metals that, in 
its normal condition, is inactive toward the� hyphae. 
B urnished steel is almost inactive. But let t hese two 
metals be exposed to direct sunlight for some time and 
they attract the hyphae powerfully. The�attraction is 
shown by the side of the metal away from the light 
a5 well as that toward it, and lasts for a few hours. 
When the metals were exposed to sunlight in August 
for seventy minutes they showed this activity, but 
being in the light for five hours on a cloudy day had 
no effect upon them. 

It would seem that a sort of phosphorescence imper
ceptible to the eye but perceptible to the plant is 
emitted by these metals, for when they are heated 
out of the sun to the same temperature that they 
showed while in it, they had no attractive power. 
Plainly, then, it is the light they possess and not their 
heat which produces the effect. Furthermore, Mr. 
Elfving finds that the ultra-violet rays have no part in 
prod ucing the phenomenon, for, when they have been 
removed from the spectrum, the metals submitted to 
the remainder of it produce the same curves. 

But this is not all. There are some metals which 
show th is  same activity when they are heated. Zinc is 
one of them. A piece heated in a blowpipe flame 
until it began to melt, anti then allowed to cool to the 
tem perature of the hand, produced beautiful curves 
in the Phycomycetes. Mr. Elfving thinks that there is 
no doubt that molecular vibrations, produced in the 
case of platinum and steel by light, in the case of 
zinc by heat, cause the phenomena, alike curious and 
interesting. Who would dare to say that the physicist 
may not one day depend upon the Phycomyces as 
much as thfl chflmist does now upon the fungi from 
which his litmus paper has been prepared ? 

• 'e, • 
Lantern Slide Makiug. 

At a recen t meeting of the Woolwich Photographic 
Society Mr. Andrew Pringle said : 

.. It is essential that there should not be a mass of 

J titutifit �mttitall. 
from such a negative on the Hill-Norris collodion 
plate, and then give long exposure, and use a restrain
ed developer. The developer for gelati no-bromide 
plates is ferrous oxalate for cold tones; it cannot be 
beaten. I keep the stock solution saturated in a couple 
of sweetmeat bottles. The iron solution is acidified, 
and I keep both at 60' Fah. Shake up and filter j ust 
before use. In mixing the developer, I prefer one to 
six or one to eight. The development should be de
liberate. The Kent water is not a good water for the 
purpose of washing, and causes 11 scum of oxalate of 
lime to appear OIl the surface of the plate, but it is 
easily cleared. In another sweetmeat bottle contain
ing a solution of alum I ad d a drachm or two of hydro· 
chloric acid-I am not part icular as to quantity. Plates 
immersed in the solution are soon cleared. Over-ex
posure is shown by the greenish appearance of the im
age, and, of course, under· exposure is known by the 
hard black tone. An easily restrained developer should 
be used for warm tones. I do not recommend metol 
and amidol for lantern slides, and I pass over those. 
Suppose a beginner wants warm tones, the best thing 
to do is to keep on exposing on one or two negatives 
until he obtains two good slides, and then he will be 
in a position to j udge the q uality of negative required. 
Every lantern slide is improved by putting it in the 
clearing bath; wash the plate well, but don't overwash, 
and always varnish the plate. " "-" 

• I • •  
The " S leeping Sick lit'"'' o f  West Africa." 

A singular malady prevails in some portions of Africa, 
known as the sleeping sickness. Dr. C. Forbes, in the 
May 12th n umber of the Lancet, explains the nature 
of it. 

The victim of this sickness of West Africa (old or 
young, for this curious and deadly complaint may 
make its appearance at any epoch of life, though it is 
more commonly found between the ages of twelve and 
twenty years, and is more often seen in men than 
women) gradually gives way to somnolence, which be
comes at last a profound and lethargic sleep, the first 
noticeable signs of which are a visible and persistent 
drooping of th e eyelids of Illan, woman, or child in the 
daytime while at work, enlargement of the glandulre 
concatenatrn and other cervical glands at the onset. 
The general health of the negro at first seems to be fair, 
though he gradually appears to give way to sleep at 
unusual hours. This tendency to drowsiness and tor
por can be combated to a certain extent at the outset 
by stimulation and purgation; but the patient thus 
aroused from this lethal slu mber relapses almost infalli
bly again and again into this somnolent condition, the 
periods of sleep increase in number and the intervals 
between them lessen, their extent proportionally 
lengthening. This state of things continue" while the 
malady steadily gains ground ; soon the negro 
appears to be always asleep, bearing semblance 
in his life-I should perhaps say exbtence-to in
seusitive and fungus-like development only. This 
condition goes on for a varying period, weeks or 
months, and he little by little refuses all food, spend
ing his time in slum ber. When increasing atrophy sets 
in, with emaciation, after a short space death from ex
haustion and starvation almost invariably occurs at 
the end of three, six, or twelve month s. Here it may 
be stated that just when moribund the tendency or 
disposition to lethargy is sometimes in abeyance, and 
the mental faculties become clear at last previous to 
their total extinction. 

Its endemic area is West and West Central Africa, 
from Senegal to the Congo, in the Sierra Leone dis
trict, and the Hinterland, but cases are more freq uent
ly met with and more virulent in their nature in the 
valley of the Congo. They are also more numerous 
inland than on the coast line. It has never been known 
to affect any but the negro race, but has been seen in 
the West Indies, etc. , among those who have been 
brought thither as slaves from the Congo or Sierra 
Leone districts . 

black in a lantern slide, there should al ways be a COIIl- The prognosis is bad, as the disease, once established, 
p18te scale of gradation. The tone or color is another progresses actively, almost in spite of treatment, to a 
important point. Some affect a tone which is neither fatal issue. Guerin reports 148 cases. The result was 
warm nor cold, and consequently you see a very dirty death in each. Gore's statistics drawn from Sierra 
tone. I do not recommend albumen plates, unless the i Leone, etc. , say that there were 80 per cent of fatal 
worker can devote his whole time to them and wishes I cases-rather underestimating the rate of mortality, I 
to incur the displeasure of his wife; but it is the best fancy. Personally, Illy experience extends to only 
process. ·Wet collodion plates will give clear high thirteen cases, two of which li ved for some tiIlle ; 
lights, but they are not so good for keeping the whether they afterward succumbed to renewed attacks 
shadows clear. The dry collodion process I recoIllmend- I know not. but I do know th at eleven died. 
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it due, as Dr. Manson was the first to point out, to the 
presence of filaria in the blood ? (3) or it may be 
(though this is an assumption on my part) a neurosis, 
eventually affecting the neurotrophic system and caus
ing ultimate emaciation and death; this is somewhat 
substantiated by appearances and lesions sometimes 
found post mortem in the brain and its membranes. 

• • • • • 

The Use of Heat in Operative Surgery. 

The successful substitution of heat for antiseptics in 
the preparation of instruments and surgical dressings 
has naturally led to the use of heat for sterilizing the 
wound itself. This is an ancient method. Hippocrates, 
Oribazius, and later writers down to the time of Pare, 
were unanimous in recommending the use of the hot 
iron and boiling oils upon wounds. It may even be 
q uestioned if Pare did so great a service, after all ,  
when he substituted for the cautery the use o f  dirty 
ligatures. 

The systematic and scientific use of heat, however, 
for rendering wounds aseptic, is a thing of recent date. 
M. G. Phocas, surgeon to the Hospital Saint-Sauveur, 
of Lille, has made a particular study of this proce
dure, more especially in connection with operations 
for resection. He refers to the experience of Felizet 
(Bull. de la Chir., 18(2), who employed the flame of a 
gas jet for making the wound surface aseptic. He de
scribes also the method of Dreesnau, a pupil of Tren
delenburg (Centmlb. J. ChiJ"uJ"g., 1893, No. 3). This 
surgeon poured into the cavities of the wound oil 
brought to a boiling point by the thermo-cautery. In 
the same year l\L .Jeannel, of Toulouse (Gaz. des Ho
pit., Nos. 59 and 62), proposed to make the surfaces 
aseptic by touching them with boiling water. 

In 1892 M. Phocas began to employ boiling oil- ac
cording to the method of Trendelenburg. At the same 
time he undertook, with the help of his assistant, M. 
Hennecart, some experiments to determine how much 
heat the living arteries and nerves could bear without 
disintegration. Three different methods of using beat 
were tested : first, cold oil was poured i nto the wound 
and then raised to a boiling point by a thermo-cautery ; 
second, boiling oil ; and third, boiling water applied di
rectly. 

It is sufficient to say that the experiments showed 
boiling water to be much less injurious to the tissues 
than the oil. M. Phocas finally adopted the following 
procedure : In osseous cavities he poured in cold oil 
and heated it with a thermo-cautery for three or four 
seconds. In other wounds, but more especially in re
sections and arthrectomies, he touches the wound with 
plugs of absorbent cotton upon which he has poured 
water j ust at the boiling point. In this way every 
part of the wound is reached by water at a tem pera
ture of about 800 C. Each part is touched for three or 
four seconds, and the procedure is repeated several 
times. 

M. Phocas states that since he has used the boiling 
water his results have been "incomparably better" 
than they used to be. -Med. Record. 

. ' ... 
The Pollard Electric Laulp. 

The recent suit of the General Electric Company 
against the Boston Incandescent Lamp Company is 
based, according to the Electrical World, on the 
method devised by Edward Pollard, now deceased, for 
passing the current into an incandescent lamp by mak
ing the glass stem which supports the filament serve as
a conductor of electricity th rough the application of 
lines or films of silver to the same. An iron leading 
wire is then fused into the inner end of the glass stem 
by simply heating the glass, inserting the iron wire to 
the extent of about one-fourth part of an inch and 
squeezing the glass upon it so that the silver-coated 
surface shal l be in permanent contact with it. It is 
claimed that by the use of the Pollard invention the 
entire co�t of platinum is saved, the cost of the silver 
used being negligible. The affidavit of Peter H. 
Walsh, submitted in the suit, gives the following ac
count of the manufacture of the stem : 

ed to you is well adapted for contact work, and keeps The causation of this curious disease may be said to 
the high lights clear. The collodion process i s  useful be wrapped in the deepest obscurity. Many attempts 
for reductions, albumen is n ot. If you wish for warm have been made to elucidate it. One suggestion put 
tones, you must give long exposure and prolong the de- forth was that it arose from a form of blood poisoning 
velopment. I don't recommend dry collodion for cold arising from ingestion of a fungus growing on certain 
tones. Gelatino-bromide plates do equally well for re- grains used by the natives as food ; but no absolute 
d uction or contact for warm and cold tones, but for all proof of this assumption is forthcoming. Nor has 
that, gelatine is not such a good menstruum as collodion. change of diet and residence, according to my experi
In selecting the negative, it must be remembered that ence and that of others, had any effect on the steady 
you cannot get a first class lantern slide from a second progress of the symptoms. The complaint is, indeed, 
or third class negative. If you want a medal-taking involved in mystery, and its problem of causation re
slide, you m ust nse a plucky negative; don't try with mains unsolved. The three most acceptable theories 
a soft negative, although such a negative may give you are : (1) That it may be due to a septic condition of 
a good print. You might be :1ble to get a good slide the blood, borne out by swelling of glands, etc.; (2) is 

H I have witnessed in the manufacture of the Pollard 
lamp the operation of painting a narrow strip of print
er's ink upon the inner surface of the glass tube, the 
introd uction of the metallic silver in the state of an im
palpable powder or molecular state of division, also 
the subsequent b urning off of the printer's ink, leaving 
a film-like deposit of metallic silver upon the glass, and 
the remaining operations involved in forming the stem, 
and was not only interested, but much surprised at the 
rapidity with which these operations were performed. 
As observed by me during my visit to the works, the 
deposition of silver upon th e glass tube was accom
plished at the rate of about a thousand per day by one 
girl. The process is  highly in genious and original, and 
from a scientific point of view very interesting and 
beautiful. I made several dete rminations of the 
weights of silver deposited upon each tube by accu
rately weighing the tube before and after deposition 
upon a delicate balance, and found the maximum 
weight of metal to amount to 12 milligramrnes, or 
about 0'19 of a grain, and having a value of 0'026 of a 
cent." 
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AN INGENIOUS COMBINATION TOOL. 

The illustration represents an improvement combin
ing a variety of tools, as T sq uares, try squares in vari
ous forms, framing squares, bevels, plumbs. levels, etc., 

adapteu to be used for various purposes. It has been 

patented in the United States and . foreign countries by 
Mr. Townsend Harris, of Brainerd, Minn. Fig. 1 is a 
plan view of the tool , Fig. 2 showing one-h al f of the 
stock and Fig. 3 the other half, while Figs. 4 and 5 are 
side elevations, and Fig. 6 shows a keyhole saw adapt
ed to be secured to the stock. At one end of the stock 
is arranged a bevel blade and on the other end is th e 
square, the stock being made in two principal sections 
in the form of wooden-lined metallic casings, held one 
upon the other by apertured sockets engaging threaded 
lugs. On the lugs between the casings is also fitted a 
middle blade with a graduation, while Oil one lug is 
hung the square and the other lug forms a pivot for a 
slotted bevel blade. There are two levels , one at right 
angles to the other, their glass tubes being protected 
by elastic cushions against shocks of the stock. The 
faces of the stock, as well  as thos6 of the square and 
slotted bevel blade, have graduations representing 
inches and subdivisions, and one face of the shorter 
member of the square has a protractor graduated in 
degrees and subdivisions. It is also possible to use with 
the stock a number of squares having their members 
of different lengths , and different lengths of bevel 
blades, only one square and one bevel blade being used 
at a time in connection with the stock. The parts may 
be adjusted to set the bevel blade to the protractor to 
form an indicat.or to give the two angles of forty-five 
degrees and one hundred and thirty-five degrees, and 
the graduation on the protractor is so arranged as to 
giv� any angle, and also the angle of a polygon at the 
same time, or adj ustments may be made whereby the 

5 6 
HARRIS' COMBINATION TOOL. 

device may be readily used for drawing purposes and 
for transferring angles from the drawings to the work . 

••••• 
'Vllat is Jnju " ious to the Eyes. 

A writer in the Reading Times reports a statement 
made by an eminent oculist to the effect that type
writing has an injurious effect upon the eyes. 

The operator is obliged to glance incessantly back 
and forth from the keyboard to the shorthand notes, 
and this is a muscular exercise of the most fatiguing 
sort. For this reason the oculist urges it is desirable 
for the typewritist to culti vate a familiarity with the 
keyboard similar to that possessed by the accomplished 
pianist with the keyboard for his instrument, so that 
it will be necessary to look at the keys as little as pos
sible. 

While the inj ury that may result to the eyes of a 
hard-work ing typewritist who is not sure of her fingers 
and her keys is not to be regarded too lightly, it is not 
likely to be nearly as serious as that resulting from 
the practice indulged in by so many in these days of 
railroad travel of persistent reading on trains. This 
practice is most trying on those delicate muscles that 
regulate the shape of the eyes' lenses and so affect the 
focalization of  the organ. The danger is  greatest, of 
course, on those railroads whose ballasting is i mperfect 
and whose rails are roughly laid, producing much jar
ring and eonsequent rapid changing of the distance be
tween the eye and the paper. 

In some cases the eyes of a victim of the railroad 
reading habit are so affected as to focus at different 
distances, and then his sufferings are most acute, and 
though much relief may be afforded by the treatment 
of a skilled practitioner, nothing but a discontinuance 
of the habit will afford a perfect cure. 

In the case of a person who suffered tortures for two 
or three years from eye disorder, due to train reading, 
neither rest nor professional skill availed until by ac
cident the yellow wind ow shades in the office in which 
he was employed were removed , when he was able at 
once to work with greatly increased ease and comfort, 
and in a few months was entirely cured. 

J tientific �mtti,a1l. 
THE HILLIARD CYCLOMETER. was an interesting operation. As the floor was estab-

This finely finished and very neat little device, of lished, two lines of rails were Ia.id on the outside edges, 
which the case and attachments are nickel plated, can and a traveling scaffold carried by wheels traversed the 
be attached in five minutes' time to any bicycle, and length of the bridge, and from it the pieces were hoist
will afford an accurate register of the distance the rider ed into position. The total weight of the draw span is 

2,400 tons. It is floored with iron buckle plates covered 
with asphalt for the road way. A steam engine estab
lished on the pier beneath the bridge turns it, 1� min
utes being required for the operation. 

Our thanks are due to Mr. Alfred P. Barler, of this 
city, who is the engineer of the structure, for informa
tion given. 

• .  e I .  
A QUICK SPEED STEAM ENGINE. 

This engine, patented by Mr. John P. Devoissaud, 
of Sherman, Texas, is designed for high pressures and 
for the development of a maximum of power with an 
economical use of steam. Forwardly located on the 
box-like bed plate are two steam cylinders, one upon 
the other, and of equal diameter, preferably integrally 
formed, and having an exhaust passage COIl1III.:>n to 

. both in the wall that divides them, as shown in 
THE HILLIARD CYCLOMETER. the small sectional view. In the oblong head plate 

bolted on the front ends of the cylinders is a ver
passes over. It is manufactured by the H illiard C yclo- tical channel, which receives a flat, thin th rottle 
meter Company, 1128 and 1130 N. 40th Str2et, Phila- valve, the exterior s urface of the plate containing the 
delphia . who make it  in t wo styles, the No. 1, adapted valve seat for the main valve, sliding in a rectangUlar 
to register twelfths of a mile up to 1, 000 miles, and the steam chest, the valve being maintained at all times in 
No. 2, which registers sixteenths of a mile up to 100 loose contact with the seat. The valve seat and head 
miles. Fig. 1 shows the manner of its attachment to the plate are oppositely slotted at two points near each 
fork on left hand side of front wheel, Fig. 3 represent- end, providing two live steam ports that in pairs inter
ing the slotted angle piece by which its adj ustment in sect the bore of each cylinder at points equally re
position is easily effected, and Fig. 2 showing the in- moved from its axis, and at points equally diRtant 
terfering band, to be fastened to the wheel in such from the nearest l ive steam ports are exhaust ports in
position that, at each revolution of the wheel, the elined toward the common exhaust port. A flat stem 
band will move and roll over the lever projecting from projecting upward from the throttle valve is detach
the cyclometer casing. The device is placed where one 
can see it all the time, and it is  an exceedingly simple 
matter to adjust it in position. Its action is positive, 
and every wheel in it is locked to prevent rattle. The 
instrument has met with great favor among bicycle 
riders during the past two seasons . 

.. 4.'" 
THE SEVENTH AVENUE BRIDGE OVER THE HARLEM 

RIVER, NEW YORK CITY. 

Some time ago we illustrated the 155th Street viaduct 
in this  city; it provides an elevated roadway leading 
from the high ground at 155th Street and 9th Avenue 
to the abutment of the 7t h Avenue bridge over the 
Harlem River, a structure long known as the McComb's 
Dam bridge. The improvements included an ap
proach to the bridge, and the line of communication 
across the Harlem River is now on the point of being 
completed by a viaduct on the north side of the river 
and by a steel brid�e crossing it. The two viaducts 
and bridge together are one of the greatest engineering 
operations hitherto carried out by this city. In the 
cut we present a view of the bridge proper, which 
spans the river, as it appeared in process of erection, 
with some of the false work still in position. DEVOISSAUD'S QUICK SPEED STEAM ENGINE. 

The structure is of steel supported by granite piers, 
which rest upon deep foundations, two having been ably connected to a governor of novel construction, 
established by compressed air caissons, and one by a which forms the subj ect of a separate patent i ssued 
deep coffer dam. to the same inventor. The rear ends of the cylinders 

The principal object in the illustration is the steel are closed by swinging doors to exclude dirt, and a 
draw span, which is carried on a central pier. Between flange affords means for a stable connection with the 
the outer limits of the end piers of this truss is  a width bed plate. which is  upwardly extended as housing 
of 400 feet, the span from center to center of the end frames on each side , and shown partly broken away in 
piers being 415 feet, and a clear height of 28 feet above the illustration. The main valve is so adj usted that it 
tide water is given. The center pier width measures, will alternately admit steam into one cylinder and con
from the outside of the fenders , 70 feet, so t wo very nect th e exhaust port of the other cylinder with the 
wide openings, each of 165 feet, are provided when the common exhaust passage. f;0 that the pistons are suc
draw is open . The bridge provid es a 40 foot roadway, cessively acted upon by the steam. and, as the traverse 
with a 9 foot sidewalk on each side. It is carried on of t h e  piston heads is short, as compared to their area, 
coned rollers, a double drum intervening between floor a high speed is designed to be attained with low fric
and rollers supporting the weight. The construction I tional resistance. 

THE GREAT SWINGING BRIDGE OVER THE HARLEM RIVER, NEW YORK CITY. 

© 1894 SCIENTIFIC AMERICAN, INC



JUNE 2,  1 894. J 
FEEDING AND WATERING LIVE STOCK. 

The illustration represents some novel electrically 
operated devices, adapted to work automatically with 
a time mechanism, for feeding and watering live stock, 
or a manually operated circuit closer may be utilized 
in connection with the improvement if desired. A pat
ent has been granted for this invention to Mr. Arthur 
C. Winch, of Saxonvil Je, Mass. For feeding hay a 
pivoted rack is employed, journaled at a convenient 
point above the manger, the rack being tilted to dis
charge its load by the release of a catch on a weighted 
oscillating shaft which has a crank extending into the 

J cieutific �lUttiCJu. 
Sons & Field, who is represented on the works by 
Mr. Efford. The wheel will be on the site occupied by 
the lighthouse last year. and the construetors hope to 
h ave it in worki ng order by the end of June. It is to 
be 300 feet diameter, while the diameter of the Ferris 
wheel was 250 feet, and it will have accommodation for 
1, 600 people, instead of 1 , 368. 

B ut it is not only in size that the Gigantic differs 
from the Ferris. The structures w hich carry the axle 
bearings are very different in appearance. The English 
wheel will be carried on two towers, 175 feet high, hav
ing on their tops, and at intermediate stages, saloons, 

surrounded on three sides by balconies. Com
munication with the tops of these towers will 
be by lifts as well as by staircases, and they 
will be connected by a passage running through 
the axle of the wheel. This is to be 7 feet dia
meter, and will be built up of mild steel bars 
and plates ; while in the Ferris wheel the axle 
is  a solid steel forging, 32 inches diameter and 
30 inches at bearings. 

34 1 
ANAG�YPHS. 

The word - anaglyph (from Greek ara, " up," and 
Y Av<pEZr, " to carve, " that is, to carve in relief) is some
what too pretentious, perhaps, for what it represents. 
It concerns, in fact, neither a cameo nor a bass-relief, 
but a stereoscopic photograph or stereogram of a pe
culiar kind. 

Stereoscopy, that interesting and unfortunately so 
forsaken branch of photography, reserves for us in 
anaglyphs (for it is necessary to call these new prints 
by their name) an application which is both interest
ing and curious, and for which we are indebted to Mr. 
Dueos du Hauron. 

It has been known for a long time that. the sensation 
of relief and of aerial perspective is due to binocular 
vision. Each one of our eyes, in fixing an object, does 
not see it at the same angle, and consequently not in 

Fig. I .-EYEGLASSES FOR EXPERIMENTING WITR 
ANA GLYPHS. 

WINCH'S ELECTRICALLY OPERATED MECHANISM FOR 
FEEDING AND WATERING LIVE STOCK. 

Another great point of dissimilarity is in the 
manner of driving. On the Chicago wheel 
there was a circular cast iron spur rack, with 
teeth 24 inches pitch, actuated by a chain, 
which was driven from a steam engine. The 
new wheel is to be driven by a steel wire hawser 
1% inches diameter. There will be two of these, 
one on each side, passing round grooves on the 
sides of the wheel, at 195 feet diameter, but it 
is only intended to use one at a time. The 
motive power wil l  be taken from two 50 horse 
power dynamos, and of these also it is  calcu
lated th at one will be sufficient, and the other 
merely in reserve. The electric force for these 
dynamos will be supplied by Messrs. G. C. 
Fricker & Co. ,  who, as in former y ears, have 
the contract for lighting the buildings and 
grounds ; and th e directors propose to intro

an identical manner, and it is from the sensorial super
position of the two images thus obtained that springs 
the notion of depth. 

path of a releasing and locking bar held in a case ope
rated by the electric mechanism, a number of racks 
being preferably arranged in series and operated by 
one locking box and bar. The grain is fed to the 
manger in a similar way from compartments each 
adapted to contain grain enough for one animal, any 
number of such compartments being provided. Lead
ing from the bottom of each compartment is a dis · 
cbarge pipe, the slide covering the opening to which 
is connected with a shaft actuated by a bar from a 
locking and releasing box. The water is also similarly 
supplied from a tank arranged at a suitable elevation, 
the vahe being controlled by a lever actuated by the 
locking and releasing mechanism. Each locking and 
releasing box has a similar mechanism, and each lock
ing box has an automatic switch adapted to shunt or 
switch the current from one locking box to the next, 
so that the hay, grai ll, and water supplying mechan
isms may be operated in succession. Any form of 
circuit-closing clock may be used in connection with 
the appara.tus. 

THE LONDON GIGAN TIC WHEEL. 

A company has been formed in London under the 
name of " The Gigantic 'Vheel and Recreation Towers 
Co. , Limited, " to construct and work a w heel some
what similar to the celebrated Ferris wheel. It is to 
be erected at Earl's Court Exhibition, and the first 
length of one of the legs for the towers was recently 
placed in position. The Engineer says : The general 
design of the whole structure is by Lieutenant J. W. 
Graydon, and the contract ha� been taken by Mr. W. 
B. Basset, managing director of Messrs. Maudslay, 

r • 

duce some novel effects in the way of lighting up the 
wheel by electricity. 

The towers are being made and erected by the Arrol's 
Bridge and Roof Company, of Glasgo w. Each tower 
stands on four concrete blocks, 15 feet deep, 15 feet 
square at top, and 18 feet by 19 feet at the bottom. 
The ground excavated is of firm, com pact sand, mixed 
with shingle. Each leg will be held to it s concrete base 
by eight steel bolts 2>{ inches diameter and 12 feet 
long. The shear legs, with which Messrs. Arrol have 
commenced to erect the towers, are themselves an in
teresting example of light girder work. Each leg is 94 
feet long, 24 inches square in the middle, and tapering 
to 16 inches square at each end. They are formed of 
four 3Yz inches by 3Yz inches by Yz inch angles, joined 
by 2Yz inches by % inch bars, stiffened by % inch 
plates at intervals. They stand 24 feet apart at the 
foot and 5 feet at the head, where they are joined by a 
cross piece. The first length of the tower leg which 
has j ust been erected is 5 feet 2 inches by 4 feet by 46 
feet. It forms a box girder, with 6 inches by 6 inches 

The general problem of stereoscopy consists, then, 
in showing to each eye the image of an object such a� 
it would see it, and from t he cerebral or subjective 
superposition of these two images will arise the im· 
pression of the real relief of the thing represented. 
But here supervenes a little difficulty. If we present 1 :·--- ------ ---

I 

by Yz inch angles and Yz inch plates, with a 5 inches Fig. 2 -SPECIMEN OF AN ANAGLYPH FIGURE-SUPER
by 2Yz inches by % inch T stiffener on each side, and I POSED RED AND BLUE COLORS REPLACED BY TINTS. 
cross plates every four feet. 

The axle is being made at Messrs. Maud�lay's works two slightly dissimilar images to our eyes (let us admit 
in Lambeth, and the ord er for the carriages has been that it is a question of two photographs taken from 
given to Messrs. Bro wn, Marshall & Co. , of Birming- two points distant from the space between th e eyes) , 
ham. Of these there al·e to be forty, each 25 feet long, each eye will not see solely the image corresponding 
15 feet wide, and 10 feet high, accommodating forty to that which it would receive of the reality, but 
passengers. There will be eight stages from which rather the two at once, on account of the extent of the 
they can be entered, so that the wheel will stop five visual field . 
times during each revolution, which will take about Moreover, if the left eye desires· to fix the center of 
twenty minutes. the left image, th e right eye will immediately converge 

toward the same point instead of directing itself toward 
the center of the right  image. If we suppose, as is ne
cessary, that the distance from the  centers of the two 
photographs is equal to that of the separation of the 
eyes, it would be necessary, in order that each might 
regard corresponding points in each of the images, that 
the view should be directed at a point situated in in
finity, for, in this case, the optical axes are parallel. 
Now. the eye contains an optical apparatus, the crys
talline lens, which does not admit of a fixed focusing 
for all positions, but which, on the contrary, possesses 
the wonderful property (called accommodation) of fur
nishing an in.stantaneous and automatic focusing for 
any distance whatever, and such distance it calculates 
in a math ematical. trigonometric manner. It is pre· 
cisely the convergence of the eyes that furnishes i t  
to it. 

Vision, conseq uently, is caught between two equally I defective alternatives ; either �aeh eye is directed 
toward the center of each of the Images, and then w h at 
we "ee is flat, because, the optical axes being parallel, 
d istinctness exists only in very remote objects; or el�e 
we observe distinctness, but then the two eyes are di-

, rected upon a single one of the two photographs. 
In order to obtain at once a clear vision of a single. 

image by each eye, we are, therefore, obliged to em ploy 
an artifice. The ordinary apparatus k nown as the 
Brewster or refraction stereoscope permits  us to solve 
this problem. In fact, u pon interposin �'  between the 

THE LONDON GIGANTIC WHEEL. I eyes and the photograph two prisms w h ose edges are 
turned toward each other, we shall succeed, upon pro-
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perly selecting their angles, in having the virtual 
superposition of the different points of the two images, 
and consequently the relief, while allowing the eyes 
to converge to the same degree as in ordinary vision, 
which is precisely the result sought. The angles of 
the prisms may vary within ce;-'cain limits, for we can 
obtain an exact adaptation in C'lllsing their distar:.�e 
from the images to vary. By this pi"Ocess, in spite of 
everything, three imag�s would be se�l1. a central one 
in relief and two flat ones. These t wo latter may be 
got rid of by placing between the pTisms, and at right 
angles with the photograph view ed, an opaque par
tition that limits the field of each eye. 

It is possible to see stereopticall y by dissociating, 
through practice, the convergence of the accommoda
tion, that is to say, by bringing about an artificial 
strabismus ; but such a process is lengthy, tiresome 
and not very practical. 

After these considerations, and to return to the 
anaglyphs, we may define them as a colored image 
stereoscope. Let us suppose that, upon the same sheet 
of paper, we print two stereoscopic figures in two dif
ferent colors, $0 that their corresponding points shall 
be at a very short distance from each other (Fig. 2). 
Let us admit that the colors selected, which should be 
very different, are bl ue for the left image and red for 
the right. At first sight these t wo prints, which, from 
what we have j ust said, will be naturally entangled 
with one anoth er, will be confused and offer a not very 
agreeable and not very comprehensible mixture. But, 
if we view them with a pair of eyeglasses having a red 
glass in front of the left eye and a bluE' one before the 
right (Fig. 1), the scene immediately changes, and to 
th e  primitive chaos succeeds a harmonic and striking 
impression of relief and perspective. What has taken 
place ? Something which at first sight is a little para
doxical, or at least odd. The left eye, provided with 
its red glass, will be able to see only the left image, 
which is blue; the second or red image, representing 
the other print, becomes invisible, because a red figure 
upon a white ground is not perceptible in red light. 
For the same reason, the righ t eye sees only the image 
that IS destined for it, and the stereoscopic superpo
sition ensues instantaneously_ The convergence and 
accommodation are satisfied at the same time, because 
the two prints preE'ent but an insignificant spacing in 
the lim its of which the focus is still sufficiently exact. 
Besides, the images l Ilay be of any size, since, whatever 
be their d imensions, they can always be printed as 
close to each other as may be desired, or, better, one 
upon the other. 

In order that the effect may completely succeed. cer
tain conditions are requisite. The prints must be of 
q uite light shades and the glasses must be of dark 
ones. Consequently, it i� necessary to use an intense 
illumination, otherwise, seeing the great absorption of 
light, the result will be dull and somber. 

If the rays reflected by the prints and admitted by 
the glasses were absolutely monochromatic, the images 
would appear in black upon a: ground represented by 
a mixture of the two colors adopted. In fact, an im
age emitting blue rays only must become black in red 
light, since all the rays that it sends back are arrested 
by the red glass, that is to say, it will present itself 
under the appearance of a colorless print upon a mo
nochromatic ground. Will this new kind of stereo
scopic prints, which requires th e aid of phototypy 
and quite a profound knowledge of colors, have a 
practical result ? We know not. It is evidentlv not a 
process for amateurs; but it is interesting froll� a the
oretical and scientific point of view. It will prove a 
euriosity to the unscientific, to whom it may be pre 
sented as a sort of puzzle, the solution of which is found 
in a pair of eyeglasses. For such a purpose it may be 
destined to meet with a certain amount of success. -
La Nature. 

• Ie I .  
Improved Pl'ocess for Steel Castings. 

At the recent meeting of the Iron and Steel Insti
tute, a paper was read by Mr. G. J. Snelus, on the 
Walrand-Legenisel process for �teel castings. This 
process consists of adding to the metal in the con
verter at the end of the ordins,J:Y blow a definite 
quantity of melted ferro-silicon, then making the 
after-blow, turning down when the extra silicon has 
been burned out, and adding the ordinary final addi
tions of ferro-manganese, etc., as circumstances re
quired. The advantages of this process are that 
first an ordinary Bessemer pig can be used with 2 
to 3 per cent silicon, thus insuring a seel perfectly free 
from carbon ; secondly, the combustion of the added 
silicon prod uces such a large amount of heat at the 
right time, and so rapidly, that the metal becomes 
very fluid ; the third ad v'1ntage claimed is that as the 
si licon burns to a solid, it leaves the metal perfectly 
free from gas, and the steel is sound and free from 
gas cavities; fourth, that in consequence of the metal 
being so fluid and already free from oxide of iron, the 
ferro-manganese or other substances added, such as 
aluminum, are more effeetive an d  remain in the final 
steel. Another advantage secured by this process is 
that in consequence of the fl uidity of the metal much 
more time and facility is given for casting operations. 

'tieniifit jmeritlll. 
The author gave detailed descriptions of experiments 
he had seen made with this process, and quoted fig
ures in support of his contentions. The system of 
casting is, however, confessedly expensive, and it would 
seem to be more especially suitable for those engineer
ing works where it is desirable to have a steel foundry 
attaehed, and in which the demand would naturally 
not be 80 continuous as in the case of an establishment 
devoted entirely to the production of steel castings. 
It may be stated that the price of steel as it stands in 
the ladle is given as 4s. 6d. per cwt. , while the cost of 
a complete installation of moderate size would be 
about £3, 500. 

----------__ .�I�.�I� .. ------------
Hall Hearings for Wagonl!l. 

" Ball bearings are successful only when the balls 
themselves are of the highest quality, and the shells 
and axles are of the best steel hardened and ground 
to the highest perfection. The limit of error in the best 
does n ot vary more than one-quarter of one-thou
sandth of an inch, or one-fourth the thickness of t issue 
paper. Such perfection is very costly and the least 
dirt destroys the whole gain, for if the balls be stopped 
by any impediment, they are very soon ruined. Such 
aceurate work is not likely to be properly protected or 
properly cared for in farm vehicles. Hence it is ques
tionable whether the failures would not more than 
overbalance the advantages ; besides, in the cost of 
drawing a load, a part is friction and a part is over
coming the ground resistance. The poorer the road 
the greater is the ground resistance, and this has a 
great bearing on the percentage of advantage ; for 
supposing that, in the case of a trotting sulky, the 
friction is half the resistance and the ground resistance 
the other half. N ow if we reduce the friction one half, 
the power required to draw the sulky would be reduced 
one-quarter, or twenty-five per cent, whereas if in 
drawing a lumber wagon the friction is ten per cent 
and the ground resistance ninety per cent-which on a 
farm and farm roads is about what it amounts to
then by reducing the friction one half we have reduced 
the actual power req uired only five per cent. 

" The time has not come when it will pay. It will 
be an infinitely better investment to use the same 
money to put wide tires on the wheels and cut off the 
forward axles so as to bring the forward wheels the 
width of the tires nearer together than the hind ones. 

" I  have just been over a dirt road where one hun
dred tons of limestone are drawn every day, and the 
ruts were horrible when only common wagons were 
used. The road is now splendid, all owing to the use 
of half the num ber of wagons built as above described, 
while the ball bearings could at the best reduce the 
power required to draw farm wagons only from five to 
ten per cent. The wide tires and short axle wagons 
would reduce the cost of hauling on the farm roads 
forty to fifty per cent, and the cost of the changing to 
ball bearings would equal the cost of the new wheels 
and front or back axles. "-Prof. Sweet, in Rural New 

Yorker. 
,. I . ' . 

The Columbia's OfHcial Trial. 

The commerce destroyer Columbia returned from 
her forty-eight hour trial on May 22. Under natural 
draught, using the three engines and the eight boilers, 
she developed a sea speed of 18Yz knots per hour which 
is certainly as satisfactory as when she made 22 '31 
knots off the Maine coast last fall, when forced draught, 
picked coal and trained stokers were employed. On 
the return trip from the trial off the New England 
coast a speed of 19 knots per hour was made, but at 
that time the Columbia registered only 7, 300 tons, 
while on May 18 when more fully loaded she registered 
8,400 tons. The conditions were varied in the last 
trial so that the capabilities of the vessel were fully 
tested. The coal endurance was shown to be remark
able. At a speed of 10 knots an hour she can steam 
on thirty-five tons of coal per day. The amount of 
power developed by the engines has not been yet 
made public. The battery was also tested, some 
minor defects being developed. We illustrated and 
described the Columbia in our issues of the SCIENTIFIC 

AMERICAN for November 25 and December 2, 1893. 

French Prosperity. 

The United States consul in Bordeaux makes, in a 
recent report, some interesting observations on the 
growth of French prosperity during the past twenty 
years_ Since the fall of the Second Empire, for exam
ple, the production of coal in France has increased 90 
per (lent and its consumption by 71 per cent. The ton
nage of the goods transported by rail way has increased 
87 per cent, the number of travelers by rail has doubled, 
postal business has augmented by 140 per cent, the 
cash reserve in the Bank of France has doubled, be
tween 1869 and 1891 the funds in the Frellch savings 
banks inereased fourfold . people throug-hout the coun
try are in easier circumstances, and " if the burden now 
laid upon the taxpayer is heavier than formerly, he 
has, to say the least. greater resources at his disposal. 
Under no regime has wealth in France developed with 
such rapid strides as under the present system Qf gov
ernment." 

@orresponllence . 
The Destruction of Incandescent LalDps by Static 

DIscharge. 

To the Editor of the Scientific American : 
In SCIENTIFIC AMERICAN of May 5, A. C. R. speaks 

of the static charge in an incandescent lamp destroy
ing the carbon filament. I have tried the same thing 
of holding a lamp over a moving belt. The lamp acts 
as a Leyden jar, and holding it by the glass globe can 
be charged with a current that will be discharged when 
the brass base is touched. I have repeated the experi
ment many times without inj uring the filament of the 
lamp, but find that a burned out lamp will answer 
equally as well. 

One of the old style incandescent lamps, made two 
or three years ago, if charged and laid away so the 
base does not touch anything, will hold the charge for 
several days. 

The best way to produce the " northern lights" 
effect is to charge two lamps separately over a belt and 
touch the bases together in a dark room. 

Villisca, Iowa. H. C. STODDARD. 

To the Editor of the Scientific American .' 
In correspondence column of  your issue of the mh 

May, A. C. R. asks, after stating instances of incan
descent lamps burning out immediately after being 
brought near to or in contact with an object charged 
with static electricity : " What is there' about this 
static display in a vacuum that destroys carbon fila
ments ?" 

In reply will say I have had a number of lamps de
stroyed by being hung near running belts. I find that -
the carbon of the lamp is attracted by the belt, and if 
not broken by the violent bending, a minute fracture 
is made in the glass whenever the heated carbon 
touches it, and though this fracture is usually a minute 
speck difficult to detect, it is sufficient to admit enough 
air to burn out the carbon in a short time. 

Decatur. Ill. ROBT. FARIES. 

T uberculosis in H elation to A nimal IuduMtry 
and Publ i c  Health. 

This is the title of a valuable " Bulletin" written by 
James Law, Professor of Veterinary Science at Cornell 
University, and issued by the Veterinary Division of 
the Agricultural Experiment Station of that institu
tion. 

The pamphlet is evidently the result of careful study 
of the subject. The following topics are treated with 
satisfactory fullness, many experiments upon which 
the statements are based being given : 

" The Prevalence of Tuberculosis in the Lower Ani
mals ;" " The Germ Bacillus Tuberculosis ;" " Acces
sory Causes of Tuberculosis;" " Lesions and Symp
toms;" " Tuberculin;" . .  Danger from Flesh ;" " Dan
ger from Milk;" " State Measures for the Prevention 
and Extinction of Tuberculosis in Farm Animals." 

A copy of this important pamphlet, numbered 
" Bulletin 65," will be sent free to physicians and 
members of boards of health on application to I. P. 
Roberts, director, Ithaca, N. Y. 

• • • I • 
FaUure of an Eighteen Inch ArlDor Plate. 

For several weeks those interested in the army and 
navy have looked forward to the test in which the 
largest gun made in the United States should measure 
its strength against an 18 inch Harveyized armor plate; 
but they were disappointed. The tflst ocenrred at the 
Indian Head proving ground, near Washington, nn 
May 19, but the 12 inch gun was substituted for the 13 
inch. The result was an utter failure of the plate, in
volving a loss to the Bethlehem Company of $20, 000. 
The first shot smashed the plate, leaving cracks four 
inches wide; the second projectile finished the plate. 
The shot was a Carpenter armor-piercing projectile, 
and was propelled by 269 pounds of brown prismatic 
powder. The muzzle velocity was 1,465 feet per sec
ond; the shot struck with an energy of 12, 660 foot 
tons_ The plate was 16 feet long, 7J.i feet wide, and 
the larger portion was 18 inches thick. The plate was 
set up against a solid oak backing, 3 feet thick, which 
was in turn secured to a heavy framework abutting on 
the cliff. The plate was broken into three pieces by 
the first shot. For the second shot the charge of pow
der was increased to 419 pounds, the muzzle velocity 
was 1, 926 feet per second, and the striking energy was 
21, 182 foot tons. The shot was directed toward the 
largest fragment, it was broken in two, the backing 
was almost all destroyed, and the projectile was shat
tered to pieces. 

The test of this one plate does not necessitate the re
jection of the entire order - 600 tons of armor, worth 
$300,000-as the Bethleh em Company can supply 
another plate ; but should the second prove defective, 
the entire lot will be rejected. The delay will affect 
the completion of the Indiana particularly. The Har
veyized process will not be discredited until after the 
test of another plate. Thinner plates treated by this 
process have proved very satisfactory, so there is no 
immediate cause for alarm" 
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NOTES O N  THE HISTORY O F  THE BREECH-LOADING 

GUN. 
Let a Jules Verne or a Bellamy don the cap of 

prophecy and describe the probable state of affairs in 
A. D. 2000, and he has at once a host of readers. 
These idle vagaries are really surpassed in interest by 
the study of the manners, customs and inventions of a 
past time. The middle ages and the dawn of the mod
ern period furnish abundance of material for the in
vestigation of the curious. We have from time to 
time attempted to rescue some of the singular inven
tions of past time from oblivion, and we now present 
illustrations of breech-loading cannon in all ages, and 
shall endeavor to trace the history of the weapon from 
its inception to the present time. 

It is indeed an extraordinary fact that the first 
guns of which we have any authentic record were 
breech-loaders. The breech-loading gun has passed 
through a period of desuetude, but to-day it stands 
without a rival and is truly the survival of the fittest. 
There is hardly a single princi ple of the modern 
breech-loading or machine gun which was not in use 
before 1 700, and many of these principles are two 
hundred years older. 

Tradition has named the battle of Crecy (1346) as 
the first occasion on which the weapon that was to 
revolutionize the art of war was used ; but it is very 
probable that the use of cannon antedates the battIe 
of Crecy by several years. Many historical works have 
stated that the battle of Crecy was won chiefly 
through the agency of a few small cannon ; but this is 
very improbable, as a battle of that period was prac
tically a succession of duels in which the individual 
:was everything, and upon his valor in the hand-to· 
hand conflict the fate of the .  battle depended mnch 
m ore than in the m odern long range battles. The 
English cannon used at the battle of Crecy, which we 
illustrate in Fig. 1,  were made of forged iron and were 
open at both ends.  The breech was probably closed 
with an iron block wedged in. The cannon was bound 
and re· enforced by bands. The mounting of the gun 
was very crude and could hardly have permitted of 
much accuracy of aim. 'I'he early cannon were called 
bombardes and pierriers, the latter name being used 
because stones were freq uently used in place of other 
missiles. A little later the nomenclature became in
volved in inextricable confusion and the same kind of 
cannon are often described in different localities as 
serpentines, coulverines, faucons, passe volanl:s, basi
lies, spirales and bombardes. Fig. 2 shows a blind or 
mantlet to a breech-loading cannon known at the time 
as a schirmdach. The gun and its mantlet belong to 
the second half of the fonrteenth century. The swing
ing cont.rivance was by no means new, as it was used 
in siege work from Roman times to protect t.he balista. 
The figures are accoutered in the armor of the period. 

The next gun, Fig. 3, is a Flemish breech-loading 
cannon. This curious engine, whose fire chamber 
screws into the barrel, is of forged iron, and was made 
at Ghent between 1404 and 1419. Holes will be noticed 
on the end to allow of its being screwed up tight with 
a spanner. Thus we have the principle which is  used 
to-day in many systems of ordnance. 

In Fig. 18, for example, is shown a piece of modern 
ordnance using a screw breech block almost exactly 
similar to this early piece. Fig. 12 shows a marked 
advance in mounting ; the two pairs of uprights with 
holes to receive supporting pins allow of considerable 
adjustment. 

This bombard is ill ustrated from a MSS. in Biblio 
theque National, of Paris. In loading it movable cyl
inders (manchons) or movable chambers were used, in 
which the charge was previously laid ; and these fitted 
by means of a wedge into the body of the piece. The 
removable chamber feature, which is, of course, the 
precursor of the modern cartridge, is also shown in 
Figs. 13 and 16.  The gun l'Jhown in Fig. 13 dates from 
1370 and is remarkable on several accounts, but chiefly 
because of its trunnions, which refutes Demmin, who 
says that trunnions made their first appearance in the 
middle of the fifteenth century. This interesting gun 
was raised from the Good win Sands. Fig. 16 shows a 
gun of similar character and is of great interest, as it 
was dredged up at Albany in 1879. It is an iron four 
pounder, ribbed, with short trunnions and a long han
dle. The breech block or case is missing, but is re
stored in our drawing from a similar gun in England. 
The slot in the side i s  where the wedge is inserted. 
This gun is at present at Governor's Island, New York 
Harbor. The Corean gun at Annapolis is almost, ex
actly like Fig. 16, and has proved a source of contro
versy. 

Fig. 15 shows a Dutch cannon made in 1650. The 
bore is contin ued through the cascabel, being closed 
at the breech after loading by a wedge moving hori
zontally, being on the same general priuciple as that 
of Krupp. Figs. 5 and 6 show modifications of the 
same principle. Fig. 5 is a cannon of the eighteeNth 
century, in which the breech block is elevated by a 
rack and pinion. Fig. 6 represents a cannon which is 
in the museum of Woolwich Arsenal. In this gun we 
have the principle of  the  Armstrong gun. The bore 
is continued through the breech end and the 
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breech piece works in a vertical slot, and is attached The casing followed in quick succession and was 
to a lever beneath. The vent runs first vertical and scattered and bent in a tangled mass. No sooner had 
then horizontal to the axis of the bore. The date is the ponderous volume of gas given vent to its strength 
1619, and in this gun the principle of the modern rapid than it ignited from the fires of the boiler near by and 
fire cannon may be said to have originated. Fig. 4 a steady volume of fire shot up over 150 feet h igh. 
is a breech-loading cannon of the sixteenth century. Enough oil is thrown out with the gas to make a 
The breech block is entirely removed while loading, lake of fire surrounding the well and it is impossible to 
and is secured with a pin before firing. The carriages get closer than 100 feet to the burning well. The entire 
were at this time much improved. Before proceeding plant of the drillers, including the engine and boiler, 
to an examination of the double cannon, machine is encircled by the flames, and everything is a t.otal loss. 
guns and other curious arms which we illustrate, it The surrounding land is boggy, and for a quarter of a 
may prove interesting to glance for a moment at a mile surrounding the well in many places the gas is 
modern breech mechanism, and we select t.he regular coming up through the ea.rth with such force that 
United States pattern for an example. Fig. 18 repre- ground and water are thrown t.o a height of ten feet 
sents the regular arrangement of a rifled gun. The or more, and these pa.tches resemble boiling springs. 
breech mechanism is regarded as being highly satisfac- The water gurgles and dances from the escape of the 
tory. The breech block is provided with an inter- gas fully a quarter of a mile away from the well. The 
rupted screw for locking in the breech. One-sixth of entire woods is filled with the gas com ing through 
a turn of the upper handle w ill lock or unlock the the ground, and people have le ft the place, fearing at 
breech. A translating roller withdraws the block any time that the ent.ire vicinity may spring into a 
with great rapidity, as the screw thread is double. mass of seething flames. The roar of the gas can be 
The block slides along the guide rails of the tray till heard for nearly ten miles and people are coming from 
the ends of these rails strike against the should ers of miles around to see the gusher. 
the grooves. The shock due to this striking disen- Oil men old in experience declare that nothing like it 
gages a latch, the tray and block are then swung back has ever been known. It is in ent.irely new territory, 
to allow of the gun being loaded. and is supposed to be a crevice or pocket which will 

We now come to some curiosities in the way of guns. soon blow itself out. At its present rate of speed it 
Fig. 11  shows a mortar or cannon, elbow-shaped. It can never be brought under control. 
is figured in Marescalchi's lnstitutionum reipubUcre • ' .  I • 
militaris, published in 1515. The mortar was breech- The Am erican Flsh e l'Ies Associati o n .  

loading and was provided with a movable chamber. The first meeting was held in Philadelphia, May 15. 
The advantage of the ell:>ow is very doubtful. Fig. 10 Mr. Fred. Mather, superintendent of the U\.ik! I'lp�ing 
shows a glorious example of art m etal work. This Harbor Hatchery, N. Y. , read a paper, the subject bec 
curious dragonneau, which is still in the Royal ing " Improved Method of Hatching Smelts. " The 
Armory of Madrid, was cast at Liege, France, in 1503, little smelt carries a great many eggs, from 30, 000 to 
and figured in the siege of Santander in 1511. The 60, 000, and from 100 ripe females probably 5, 000. 000 
carriage consists of a single piece of carved oak, and could be obtained. Until last year the fish were 
by its delicacy and finish worthily sustains this mas- stripped and the eggs impregnated by h and, but this 
terpiece of the bronze founder's art. The gun is year all the eggs were gathered from the troughs, 
particularly interesting from the fact that not only passed through wire screens to separate them, and put 
was it load ed at the breech, but has a double barrel. in the jars. At intervals of two or three days, or 
The costumes and armor of the men-at-arms are taken whenever the eggs seemed inclined to gather in 
from manuscripts of the period. They are armed with bunches, the operation was repeated, gently forcing 
crossbows, bills or war scythes and gisarmes, a kind the eggs through the screens with the fingers, and 
of halbert. after a few such screenings the foot of the eg-g, an ad-

The old manufacturers of ordnance at an early period hesive projection, shaped like the stem of a wine glass, 
saw the advantages of light rapid-fire guns and they seemed to be destroyed, and the eggs were left free and 
produced some remarkable pieces. Fig. 7 shows a small clean as those of the whitefish or shad. 
iron breech-loading cannon on revolving gun carriage. United States Commissioner McDonald read a paper 
This piece was left at Munich in 1632, by Gustavus " On the Relation of the Community to the Fisheries." 
Adolphus. All the usual adj ust.ments in moderu ma- He said : 
chine guns were provided for. Fig. 8 shows a small The commercial fisheries of the country give em
Swiss copper cannon adapted for firing ten successive ployment to 182, 407 persons, represent an invest. ment 
charges. The length of the barrel is 27 i nches, and it in vessels, boats, fishing gear, build ing!', wharves and 
bears the signature of Welten, in ventor, 1742. Fig. 14 other property of $58, 355, 000, and yield products of the 
is an interesting machine gun of 1718. Letters patent annual value of $45, 000, 000 in first hands. The cost to 
were granted to Mr. James Puckle for this gun. The the consumer is probably about $130, 000. 000, and it is 
light gun with its folding legs, the universal adjust- thought that the fisheries of t.he whole United States 
ments and the " Sett of C hambers ready charged to be furnish support to over 1, 000, 000. Individual owner
Slip'd on when the first Sett are pull'd off to be re- ship of the open waters is not practicable. even if it 
charg'd, "  is an extraordinary manifestation of the were desirable. It is vested in the State, and they 
ability of our forefathers unassisted by Messrs. N orden- should be farmed for the general use and benefit, 
felt, Maxim ,  Gardner et al. In the quaint language and equal privileges before the law should charac
of Mr. Puckle the gun is intended for " bri<lges, breaches, terize the policy of the State in enacting such 
lines, passes, shi ps' boats, houses and other places. " regulations as may be found necessary for the con
The claim of the inventor to universality of application , servation of the fisheries. The community is con
would horrify a United States Patent Office examiner cerned only as to the abundance, quality and price of 
of the present day. The method of manipulation will the products drawn from the waters. When condi
be readily understood by reference to the illustration, tions are impaired, then i t  is incumbent on the State 
the successive charges being forced into the breech of to adopt measures to arrest the decline. This done, 
the gun by a translating screw. The folding tripod we may attempt the regeneration by artificial propa
and the facilities for adj ustment have been only very gation on a sufficientl y extensive scale to repair the 
slightly improved upon in the nineteenth century. A waste by natural casualties and man's operations. 
set of the chambers is s hown at the side. Where this can be shown to be adeq uate, th ere should 

One more arm remains to be considered, the mit- be no further interference with the fisheries by legal 
railleuse. The serpentine organ of the seventeenth restrictions than is necessary to insure equal privileges 
century illustrated in Fig. 17 was provided with forty- in fishing. 
two cannon, to be fired six at once. This fine example Whether we can rely entirely on artificial propaga
is in the Arsenal of Solurc. The large beam in the tion I am inclined to doubt, and this is i l lustrated 
center may have possibly been an auxiliary cannon or by the history of the shad fisheries of the Atlantic 
simply a shaft for aiming the mitrailleuse, the original coast since 1880. This fish does not spawn in brackish 
il lustration, unfortunately, sho wing little detail. The or salt waters. Under the present conditions but a 
circular mitrailleuse illustrated in Fig. 9 is of the time small proportion of the sh ad entering the river reach 
of Peter the Great, and is probably of the period of Mr. the spawning ground. Fully 80 per cent are taken in 
Puckle's machine gun. The small mortars were load- the brackish water. Thus we must depend entirely on 
ed at the rear of the gun and were fired in quick suc- artificial propagation to repair the lo�s. Its perman
cession from the front. It is very possible that five or ence and marked improvement since 1880 is unques
six were fired at once. tionably the result of this. Since 1885 there has been 

Perhaps the time will come when our descendants a steady increase in the value of the shad taken on 
will look back with pitying glances at the ordnance of the Atlantic seaboard, .  and at present it is  nearly 
A. D. 1894, as we now regard the archaic pieces which double what it was in 1880. Yet I cannot d isguise the 
belched forth water-worn stones on the field of Crecy. fact that every year we have more reason to appre-

• I .  , • hend that exh austive fishing will reduce the number 
A Remarkable Gas Well. running in the river till we. shall no longer be able to 

A phenomenal gas well was recently drilled by the Chi- rely on artificial propagation. The same condition ex
cago Oil Co. near Fostoria, O. The Chicago Record ists in the Colu mbia River. What is true in regard to 
says the well is on the James Wallace farm in Hancock our river species is true in regard to all coast species . 
County. The drill had only reached the depth of 350 Since 1880 the number of persons employed in all 
feet and the well had j ust been cased. The drillers heard branches and related industries has increased 38 '77 per 
the roar of gas as the drill tapped the reservoir, and cent, as compared with the number employed in 1880. 

ran for their lives from the derrick, but none too soon, The capital involved has increased 53 '43 per cent, 
as the ponderous drill was hurled like a shot from a while the total value of the products has increased 
gun to a height of nearly 100 feet above the tree tops. but 17'14 per cent. 
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PHOTOGRAPHING A HUMAN HEAD _ UPON A TABLE. 

In the SCIENTIFIC AMERICAN of March 3 Mr. 
Gil more showed how, with a box placed on the 
front of a camera, .. duplicate " pictures might be 
taken. Again, in the SCIENTIFIC AMERICAN of 
March 24, the same gentleman showed how the 
head of a living person might be represented as 
resting upon a platter on a dining room table ; 
the tablecloth hanging down in front of the 
tabl :- so as to conceal the person who is sitting 
under the table. When I read these two descrip
tions, I wondered why Mr. Gilmore did not com
bine his two ideas, viz. , of the " d uplicate " and 
,. d ecapitated " pictures -- throw the tablecloth 
aside and prove by photography that the head on 
the table is in no way connected with the body 
under the table, as shown by the accompanying 
representation. 

This picture was lllade in this way. A table is 
provided with a top as shown here, having a por
tion of the top, as A, removable. 

Th e person whose head is to be photographed 
sits in a chair underneath the table. The board, 
A, is removed to allow the person's head to pass 
above the table. The board is agai n placed in 
position on the table, and the closer the person's 
neck fits the hole, B, the better. 

A camera is arranged with a box as described in 
the March 3 number of this paper ; but in this 
(the above) case the camera is turned so that the 
two doors in the box, C and D, open u p  and down, 
instead of sideways. The camera is raised or 
lowered until the crack between the two doors of 
the box is on a level with the edge of the table. 
Now the upper door, C, of the box is opened wide 
so as to expose to the sensitive plate, when the 
shutter is worked, the head above the table and all 
objects in range of the lens above the edge of the 
tahle. After the exposure is made with these arrangc
ments, the person whose head has been photographed 
has nothing more to do with the picture, 

Jtituxific �mtritall. 

PHOTOGRAPHING A HUMAN HEAD UPON A TABLE. 

electric arc fOrIlled across the ends of the pipe. The 
house was not in the direct path of the rail way circuit. 
Investigation followed ; and it was proved beyond 
question that there was insufficient electric conduc
tivity of the track system, and also that the earth did 

[J UNE 2, 18<)4· 
that the water pipes leading into the station car
ried an average current of 93 amperes. Further 
tests showed that, with 23 cars in opera �ion, 40 
per cent of the total current was carried by under
ground pipes. 

Another interesting case was brought to l ight 
by a fire in  the basement of a hOllse. After it 
was extinguished, it was found that the current 
of an electric rail way system had been carried 
along the iron water pipe entering the house. It 
is believed that, b y  vibration of th e floors, th is 
pipe and a gas pipe were brought repeatedly into 
contact-each time forming an arc between them. 
In this way a hole was eaten into the gas pipe and 
the gas was ignited. After an analysis of the 
whole lllatter, Mr. Vail felt j ustified in recom
mending the adoption of the complete metallic 
circuit as the standard for the best railway prac
tice. .. . . . . 

TRIPLE BOILER LOCOMOTIVE, BELGIAN STATE 
RAILWAY. 

The curious-looking locomotive which we il lus
trate was bu i l t  jn 1888 by th� Societe St. Leonard, 
of Liege. Relg-i um, and exhibited at the Paris Ex
h ibition of 1889. 

In calli ng- for competitive designs of new en
gines, the auth orities required th at the competing 
locomoti ves should be able to haul a gross load of 
150 tons up a gradillnt 01 1 in 200 at 56 miles per 
hour, without dimiuution of steam pressure or of 
the level of the water in the boiler for a distance 
of three miles at least. The triple boiler engine 
ran up the grade stated at 61 miles per hour, and 
took trains of 150 tons gross ( that is, includIlJg 

engines) up inelines of 1 in 62 at 40 m iles pel' hour, 
and, on other occasions, loads of 182 tons up the . same 
gradient at 31 miles per hour. At 59 '4 m iles per hour, 
with 150 tons. on a grade of 1 in 200, the power of the 
triple boiler engi ne  exerted 1. 339 horse power. 

T h e  engine i l lustrated has a boiler with 
and he may leave the room. The top 
door, C, is  now closed, and the bottom 
door. D, is opened wide. By this move 
you protect the upper part of the plate 
from a second exposure and leave the 
way clear .to expose the low er and as yet 
unexposed part of the plate. 

------
three barrels, which have the same fire 
box tube pla te, and the same extension 
smoke box in common. The chimney i s  
square, spreading out at  i ts  base to  em
brace the side divisions of the smoke 
box, an arrangement which should im
prove the draught in the side flues, al
though it may be doubted if the exhaust 
steam acts so efficiently in a sq uare chim
ney as in a round one, and it i s  certain 

--

------ -

The shutter is again worked, and this 
time everything in range of the lens 
below the edge of the table has been 
photographed, and, of course, not show
ing any one under the table. This pic
ture was taken by flash l ight. 

J AMES BURT SMALLEY. 

Bay C ity, Mich. . , . . .  
EJectl'ic Railway Danger ... 

At a recent meeting at Washington of 

the National Electric Light Association Mr. J. H. Vail, 
M. Inst. C. E. , of New York City, brought forward a 
num ber of interesting cases of electrolYSis. Among 
them were the following : 

A plumber in a Pennsylvania city was repairing a 
water pipe in a house; and, on breaking a joint, an 

-

-

that it obstructs the view somewhat. 
The smoke and steam, also, are said to 
be thrown less clear away from the engine 
than with the round forms. 

The coal consumption is given as 254 
to 322 kilogrammes per hour per square 
meter of grate surface, in other words, 
it burns an average of 3. 167 lb. per 

not afford a good return. though the tracks were weIl l hour, which, taking the commercial spee<'l as 44 miles 
grounded. It was found that the railway current was per hour, corresponds to 72 lb. per mile ; l Ib. of coal 
travel ing' along all pipe systems in its effort to com- is said to evaporate 5 '6 lb. of water upon the average. 
plete the circuit to the dynamos in the power station. or 6'6 lb. as a maxim ulll, results no better than ob
Actual tests were made with standard instrum ents. tained with American locomotives, but the coal b urned 
From 135 readings of the ampere meter, it was found by these Belgian locomotives is of the poorest " slack "  

BOILER LOCOMOTIVE, BELGIAN STATE RAILWAY. 
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uumixed with briq uettes, as commonly practiced in 
France. As regards economy, the results given by the 
engine are said to be excellent. T here are, it is true, 
certain details of constrnction that could be improved, 
even in the existing engine, as, for example, th e square 
chimney, and the absence of running boards permit · 
ting the engine to be got at when under way. There 
is also, sometimes, an unequal expansion of the tube 
plate, due to a superior draught in the central series of 
tubes. A trouble also with engines of abnormally 
large grate area is the difficulty of obtaining a suffi
cient draught in the smoke box. The locomotive in 
question is one of the  most unconvfmtional develop
ments of locomotive practice since the time of Stephen
son. It wa� designed with a view of obtai ning great 
steaming power without mounting the boiler danger
ously high.  Continental and American trains make 
greater demands on the steam-prod ucing capacity of 
the boilers than is the case in England ; hence these 

I ,ieutiii, �tUttt,all. 
Cylinders, diameter . . . . . . . . . . . . . . . .  . . . . . . . . .  19'6 in. 

Stroke . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  . . .  23'5 " 

Drivers . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  6 ft. 10)ryJ in. diam. 
Weight. engine . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  56'8 tons. 

tender. . . .  . . . . . . . . . . . . . . . . . . . . .  . . . . .  29'5 " 

Total. . . . . . . . .  . . . . . . . . . . . . . . . . . . .  86'3 " 

We are indebted to Engineering for our illustration 
and the foregoing particulars . 

. f .  I • 

THE ORANG-OUTANG IN THE LEIPSIC ZOOLOGICAL 
GARDEN. 

We publish to·day all engraving (for whieh we are 
indebted to the lllustrirte ZeUung) of the gig-antie 
orang-outang in the Zoological Garden at Leipsic. 
This and two others that died last winter froll the 
effects ' of the severe weather are the only full-grown 
orang-outangs that have ever reached Europe al ive. 

Any one who has formed his idea of a full grown ape 
of this kind from slllall or partly grown ones will be 
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and he always li:eeps his toes turned under, so that he 
does not stand on the soles of his feet, but on the outer 
edges. It is i mpossible for an orang-outang to stand 
upright or to turn about without supporting himself 
by means of his arms, nor does he ever walk with a 
stick, as he is often represented. The number and 
arrangement of h is teeth are the same as those of men, 
but h is teeth are all stronger, and his eye teeth project 
like those of a beast of prey. The orang-outang 
shown in the illustration has lost one of his upper eye 
teeth, and his other teeth are much worn. Many seal t ·  
on his hands and feet show that he has led an eventful 
life and recei ved hOlloraqle wounds. His left thumb is 
bent and one of his toes i s  crippled. 

Although possessed of such physical strength and so 
belligerent, the orang-outang is a vegetarian, living on 
fruitl." bnd s, and young sprouts, bnt varying his diet 
by robbing birds' nests and hunting insects. In cap
tivity he eats soaked rice, milk, raw eggs, oranges, 

THE NEW ORANG-OUTANG IN THE ZOOLOGICAL GARDEN, LEIPSIC. 

multiple boilers of Flaman, the St. Leonard's Com
pany, and others, have been produced. 

The principal dimensions of the engine are as 'fol
lows : 

Fire box, width inside . . . . . . . . . . . . . . . . . . . .  . .  
ontside . . . .  . .  . . . . . . . . . . . . . . 

length inside . . . . . . . . . . . . . . . . . . . . . .  . .  
outside . . . . . . . . . . . . . . . . . . . . . . . 

height, front. . . .  . . . . . . . . . . . . . . . . . . . 
back . . . . . . . . . . . . . . . . . . . . . .  . .  

Grate area . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  . . 
Boiler, central . . . . . . . . . . .  . .  . . . . . . . . . . . . 
Boilers, side . . . . . . . . . . . . . . . . . . . . . . . . .  . 
Tubes, central . . . . . . . .  . . .  . . . . . . . . . . . . . . . . . .  . 

side series (48 each}. . . . . . . . . . . . . . . .  . 

Total . . . . . . . . . . . . . . . . . . . . . . .  . . 
Tubes, length . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  . .  
Working pressure . . . . . . . . . . . . . . . . . . . . . . . . . .  . . 
Heating snrface, fire box . . . .  . . . . . . . . .  . . . . .  . 

boilers . . . . . . . . . .  . .  

Total . . . . . . . . . . . . . . . . . . . . . . . . . .  . . 

9 ft. 3 in.  
9 , .  10 H 
5 H 10 H 
6 �' 3 H 
3 B 7 �' 

2 , .  9 B 
56 sq. ft. 

4 ft. 3 in. diam. 
2 u 3 H 

180 
96 

276 

15 ft. 
130 lb. per sq. in. 

121 '6 sq. ft. 
1931 '0 

2052'6 

surprised when he sees our engraving, for it would be 
impossible to imagine such a remarkably shaped head 
with little ears that are entirely covered, such a hide
ous face with the cheek and throat pouches. 

This animal is not as tall as one would suppose froIl! 
a first glance, for he measures, when standing upright, 
only a little over 4 feet, but with his long arms stretch ed 
upward h e  measures to the tips of his fingers 6 feet. 8 
inches. When in this position the dis proportions of 
his body are very noticeable, the thickness of his head, 
the breadth of the shapeless face, the  wonderful de
velopment of t.he powerful chest and the broad back, 
the thick bull-like neck, but  especial ly  the length and 
strength of t h e  arms compared with the shortness and 
weakness of the calfless legs . The large and strong, 
although slender, hands are ('overed with wrinkled 
skin that gives him the appearance of wearing kid 
gloves that are much too large for him.  His feet or i his hind hands are much longer than his fore hands, 

dates, and he is  very fond of bananas and white 
bread. 

• • • • • 
British Repo rt on the ''' orJ d',. Fair. 

The British Royal COIllmission to the World's Fail' 
at Ch icago has j ust issued it.s report. It is very long 
and complete, comprising 61 large pages, with 45 sec
tions and appendices, and its tone is decidedly favor
able to t.he Exhibition. It gives an excellent descrip
tion of the exhibits, and concludes by saying : 

" It is impossible for those who did not visit the ex
hibition to understand the enthusiasm which pervaded 
it and the gen uineness of  its eharacter. It would be 
an easy matter to criticise its shortcomings, but it is  
undeniable th at it  was a conrageou� inception, splendid 
in exeeution .tilt! snecessful in its results. " 

T h e  report aIHo �ays that Europe did not appreciate 
the proper vallle of the Exhibitioll, European interest 
seeming to fall back after the opening of the Fair. 

© 1894 SCIENTIFIC AMERICAN, INC



J titntifit !mtritan. 
Insorn.nia Produced by Shortening Hours Cor chine, patented in 1887. These experiments were un-

Sleep. dertaken by Mr. Maxim at the request of the military 
Adages are not always to be depended upon for good anthorities, and cost five thousand pounds of solid 

advice. Do not be deterred from taking all the rest cash . A perfect little laboratory was erected ; scien
necessary for your particular case by the saying tific instruments were provided for taking velocities ; 
" Ni ne hours are enough for a foo!."  To ta,ke enough and a special apparatus was designed and manufac
sleep betokens wisdom , but " to sleep " does not mean tured for taking a diagram of the pressures set up by 
to l ie lazily i n  bed when once you are awake. " Nature the powder, as an alternative of the u sual method of 
takes fi ve, custom seven, laziness nine and wickedness pressure gauges. Exhaustive experiments were made 
eleven," is wrong in  at least two of its assertions. with every possible combination of nitro-glycerin and 
There are very few instances in which nature does not tri-nitro-cellulose dissolved in acetone from 1 to 60 per 
demand more than five hours' sleep. It is true that cent of nitro-glycerin. All kinds of oil were tried, and 
sleeping, like eating, is very much a matter of habit, castor oil was found to give the best results. At the 
and you may train yourself to dispense with more official trials Mr. Maxim's powder beat all others, but 
than five hours' sleep, as you may to omit the third ]\fr. Maxim was informed that the authorities could 
meal of the day. How long you will flourish under not accept any smokeless powder containi ng nitro
such a regime will depend upon the strength of your glycerin. N evertheles8, they have, by some means · or 
constitution. You may fare like the man's horse, who, other, " arriYed at" cordite. 
when it had been reduced to a diet of one straw a It has been decided after a lengthened trial that 
day, in the most ungrateful manner died on his cordite, of which tri-nitro-cellulose is one of the ingre
hands. dients, is  not an infringement of Mr. Nobel's patents, 

A person may need nine hours' sleep out of the which are expressly confined to di-nitro· cellulose. 
twenty-four without being either lazy or foolish. In- Mr. Maxim's position as the first and true inventor of 
deed, he is a wise man if, feeling that he requires the admixture of tri-nitro-cellulose and nitro· glycerin 
them, he is sensib:e enough to take them. Goethe, by dissolving the same in acetone having been ad
when performing his great l iterary feats, took nine mitted by Sir Charles Russell, as before mentioned, it 
hours' sleep. A full grown adult, in a healthy condi- is perfectly true that the Maxim-Nordenfelt Company 
tion, will seldom require more than eight. If, how- have sent in a claim to the government to be paid a 
ever, h e  discovers that he is not sufficiently refreshed royalty for the article manufactured by the military 
by eight hours, he sh ould take more. It is  a pretty authorites under the name of " Cordite. " It remains 
£II.£A rule to I'leep as long as you are sleepy. " Th ere to be seen whether it will be necessary for the com
are people, " says a writer, " who are wise enough to pany to follow the example of Mr. Nobel, and enforce 
eat when they are hungry, but who have never at- their claims in a court of law. -Arms and Explo
tained that 'higher reach of wisdom to sleep when they sives. 
are sleepy." Unless you are a very lazy person, iu- • , • , • 
deed, you are not likely to take more sleep than your Novel ties i ll Dentistry. 

constitution requires, for, of course, dawdling in bed is  The talk of the Convention of Dental Surgeons, 
not sleeping. lately held in Washington, gave a notion of the revolu-

By shortening the necessary hours for sleep you may tion in dentistry that has taken place within the past 
bring upon yourself the dreaded disease, insomnia. few years. By the use of an electric light in connection 
Th ere are scientific writers on this  subject who claim with the little mirror introduced into the mouth, the 
that the best remedy for this is to learn to sleep in the teeth and alveolar processes are brilliantly illuminated 
daytime. and rendered translucent. Thus anything wrong 

This is very well w here from some cause-work, or about the teeth may be quickly discovered. Perhaps 
,watching, or pleasure--you may h ave failed to get the dead tooth may be hidden in the jaw, never having 
your needed sleep for a night or two. There is un· been erupted, and may have been the obscure cause of 
doubtedly a great virtue in naps, even short ones, and trouble for years. The light reveals it at once. Facial 
the art of napping in the daytime, although I could neuralgia, by the way, is nearly always due to a dead 
never acquire it, is  a desirable one, and. like most arts, tooth. 
is a matter of practiee. Still, it is a bad practice to Electricity is most valuable as a motive power for 
get into the habit of turning night i nto day ; and, if tooth-boring tools, which , strange to say, cause less 
yon are not kept  awake by care or illness, but merely pain the fa:;ter they go. Most people now grown up 
have lain a wake because you could not sleep, I should can recall the excruciating pain caused by the excavat
recommend .you to' fight the consequent drowsiness of ing instrum ent which the dentist of a generation ago 
the next day, in

' order that you may, if  possible, re- slowly revolved between his fingers. The " burrs " now 
sume your natural rest at night. Sleeplessness is gen· made for such work are much finer than they were half 
erally the result of an unfortunate h abit of " thinking, " a dozen years ago, being capable of cutting through 
generally on unpleasant subjects, after one has retired steel bars. Furthermore, the laborious method of turn
for the night. Dr. Frank Hamilton, a great physician ing them out by hand has been superseded recently by 
and a wise man, said : " Gloomy thoughts prevent a machine which produces them at a cost of 19 cents 

. sleep. The poor and unfortunate magnify and increase' apiece. 
their m isf?rt)1ne by too l!luch thinking, ' Blessed be Electricity is employed also for pulling teeth. To the 
he who invented -sleep, ' but thrice. blessed be 'the man battery are attached three wires. Two of them have 
who shall invent a cure for thinking-. "-New York Re- handles at the end, while the third is attached to the 
corder. forceps. The patient grasps the handles, the electric-

• ( • , • ity is turned on suddenly, and the dentist simultane-
C o rdi te. ously applies his forceps to the tooth. The instant the 

During the trial of Nobel 'I). Anderson, Sir Charles tooth is touched, it, as well as the surrounding parts, 
Rnssell admitted, on the part of th e military authori- become insensible to pain. A jerk, and it is out. 
ties, that Mr. H iram S. Maxim wa� the first man to com- One dentist at the convention remarked that th ere 
bine tri-nitro-eelllllose, or gun (lotton of the highest is not one tooth lost now where there use(l to be one 
df'gree of nitrati on, with n itro-glycerin to produee an I hu ndred. If only the root is If'ft, a ! l e w  upper part, of 
explosive equi valent to gu n po wder in the propnl�ion porcelain or gold, called a " crown, " is fw<tened npon 
of bullets from mili tary firearms. Cordite in its pre- it, so as to be q uite servieeable. Supposing that not 
sent form is a mixture of nitro-glyeerin with tri-nitro- even the root is left, a gap in the mouth is filled in 
cellulose and vasel i ne, formed in the first place into a with one or more " dummies," securely fastened by a 
jelly by means of a solvent known as acetone, and gold " bridge " or otherwise to the sound teeth. Com
spun intq cords or wires-the solvent being evaporated plete sets of false teeth are rare nowadays. 
ont.. Gun eotton of the h ighest degree of nitration The demand for " tooth crowns " comes largely from 
will not (lombine directly with nitro-glycerin, but the baseball players, football athletes, and bicycle riders, 
two substances can be readily combined by the use of who are very apt to have their teeth broken off short. 
a suitable solvent, such as acetone. Mr. Maxim was the But the last and most ingenious resort of the dental 
first to experiment with and the first to patent a surgeon is " implantation "-i. e. , the setting of new 
smokeless powdel' combining these two very high ex- teeth into the jaw. For this purpose real teeth are 
piosives, the acetone being evaporated out (No. 18, 663 I employed, and not artificial ones. Cocaine having 
of 1888). been first applied for producing local anresthesia, a 

He was also the first to combine a small quantity of hole is drilled in the jaw bone, and into this socket a 
a suitable oil  or paraffin wax with the other materials, good tooth, newl y d rawn from somebod y's jaw, is set. 
which he also patented (No. 4, 477, 1889). He was also If the patient is  young and vigorous, the osseous 
the first to recover the solvent during the process of structure soon doses around it, and by the time the 
evaporation by condem:ing the vapor and redistilling gum is healed the tooth is ready for use. It should 
it by means of a suitable apparatus, which he also last from three to ten yea.rs. In the case of an 
patented (No. 18, 663, 1888). Mr. Maxim was the first elderly or feebl!) person it may be fastened in place by 
to press the mixture of nitro-glycerin and nitrated silver wires passing around the jawbone. 
cotton into eords, the obj ect bf'ing to get rid of the air One of the most important improvements in modern 
in the man ufacture of blasting gelatin, and this is the dental practice i� on the point of being accomplished. 
subject of a patent (No. 2, 628 of 1889). It will consist in the substitution of porcelain for gold 

All these several inventions are used by the British in the filling of teeth. especially in places where re
government in the manufacture of the smokeless pairs are likely to show · 1<'or this purpose a piece of 
powder which is known as " Cordite, " in reference to thin platinum foil is introdueed into the " cavity, " and 
its particular form, and, by a curious coincidence, the so manipulated as to take the exact form of the hole, 
size of the cord uSf'd in the 0 '303 Woolwich cartridge is as if it were intended as a lining. Then it is carefully 
identical with that made by Mr. Maxim's original ma- withdrawn, so as not to disturb its shape. Thus is ob-

tained a mould, from which a porcelain cast may be 
made to fill the cavity exactly. This is secured in 
place by cement. The trouble is  that no cement as 
yet invented is  proof against the dissolving power of 
the fluids in the mouth. 

The human jaw, while receding and losing its brute
like character, has been steadily growing narrower. 
This latter change is going on even now, so that most 
people have not room enough in their mout h s  for the 
equipment of teeth with which nature has providect 
them. Many persons are obliged to have two or fou r  
teeth drawn t o  make room for the rest. The " wis
doms " being superfluous for lack of space, nature is 
making them of poorer material in every generation. 
So these " third molars," as dentists term them, begin 
to decay usually and h ave to  be filled or pulled as 
soon as they appear. 

Inasmuch as real teeth are so easily lost, it is a com
fort to know that artificial ones cost only 15 to 18 cents 
each at the manufacturer's. One maker in New York 
sells 8, 000, 000 teeth every year. They are porcelain, 
composed chiefly of kaolin. The ellalIlel is put on 
with metallic oxides, the process being so delieate that 
no two teeth are exactly alike in coloring. After being 
finished thousands of them are taken together and 
matched iil shades. There are fifty different shades, 
corresponding to variations in th e coloring of natural 
teeth. Defects are often made in false teeth so as to 
render them more deceptive to the eye. The best 
plateR are of rubber. Cel luloid is the prettiest ma
terial for the purpose, but it does not resist the acids 
of the mouth. 

A tooth is a living structure. Inside of each tooth 
is a cavity filled with pulp which gives it  life. Nm'�' 
and blood vessels connect this pulp with the genelal 
system and circulation of the body. The ivory sur
rounding the pulp is covered over by a surface of 
enamel. Both ivory and enamel are harder than any 
other bones, because they contain a greater quantity 
of bone earth. Enamel on the tops of the teeth is 
one-sixteenth of an inch thick. It consists of little six 
sided prisms placed side by side, and held together by 
an exquisitely fine cement. The pulp  of the tooth be
comes diseased, and toothache follows. Tartar is a 
secretion made by three glands in the mouth, full of 
small living organisms which assimilate matter in the 
saliva and deposit it on the teeth i n  the shape of phos
phate of lime.-Providence Journal. 

• • • I • 
Windmill I rrigation. 

A bright Nebraska farmer writes as follows : " I  have 
a wind power plant run by a 14 foot wheel, with an 8 
inch pump that throws 4,400 barrels per day in a 
medium wind. I h ave two reservoirs, one 60 by 150 

and one 80 by 150 feet. With this plant I have watj"red 
from ten to fifteen acres, an d it can be managed so as 
to water Etill more by using and applying the water to 
some of the land during the winter season. It is neces
sary to use reservoirs, so as to have a larger volum e  of 
water whenever you irrigate. By this means you have 
more pressure and can water more land at one time 
and do it quickly. 

" To build reservoirs, take from the inside of the di
mensions that you wish to put into the reservoir the 
earth to make your banks with, by plowing and scrap
ing it up from your bank, and by so doing- you spoil no 
land on the outside. Two men and a team can make a 
reservoir 100 by 100 feet in eight or ten days, or le�s 
time. The Gause pump that I aUl u�ing ,',111 be used in 
an open well or with drive point�. 

" To make your reserVoir' hold WlWll �'on begin to 
pump water into it, eOlJl lJlerwe tralJlpiug" wit,h llOrseR as 
fa�t as the water coverH th e bottom of HlP pond u ntil  
you get it into a loblolly of THud t wo or threp il lC'hes 
deep, and this will then settle into th e  pores of the 
ground and stop very nearly all the seepage. Do not 
pnt manure or straw into the bottom of the pond i f  
yon ever expect t o  stock it with fish, a s  they will surely 
die. 

" A  plant like mine, or simihtr, with reservoirs, 
pumps, ete. , complete, ought not to (lost over $250, 
C"ounting pay for the farmer's  labor that he does him
self on the plant. I am lifting the water 17 feet. 'I'his 
pump will raise the water 25 feet from the valve suc
cessfully. 

" In irrigating a great many kinds of fruit trees, ber
ries, and in fact all small fruits, use furrows or sIllall 
ditches instead of flooding the  land , aud by so doing 
save at least one-third of the water that it would other
wise take to flood the land .  I have f'igh t  acres in fruit, 
and in the last three years I have alwa.ys had enough 
water to flood this orchard. 'Vhere there is 11 suflh·iellt. 
su ppl y of water underneath and you do not have to go 
too depp for it . �ay 20 to 30 feet, I would advise the use 
of poin ts instead of digging open wells. Where a man 
is �ardening, or wishes to grow an orchard of ten acres, 
one of these plants will pay for itself in one dry season, 
and the farmer who has a plant of this kind is always 
sure of vegetables and berries for his own family use, 
and I consider this one of the most essential things to 
the farmer, for in any country to make true farming a 
success the farmer must grow his own vegetables and 
fruit for home use. "-Irrigation Age. 

© 1894 SCIENTIFIC AMERICAN, INC



JUNE 2, 1894.]  J citutific !mtricau. 347 
PROPC.3ED TUBULAR RAILWAY UNDER THE ENGLISH currents beneath as well as above the tubes. It per- every case. It is now being tried at Worthing, where 

CHANNEL. mits, besides, of so regulating the system that the up- an installation has been set up under the auspices of 
The j unction of England with the continent of Eu - ward thrust partially balances the weight of the trains the mayor and corporation. As in the previous system, 

rope has already been the subject of n.merous pro- in each section. The stresl'es to which the tube will an oxygenated com pound of chlorine is held to be pro
jects. ·Without going back to the project for a sub- be submitted by the fact of such passage will be di- duced which burns up the sewage matter and absolute
terranean route recommended in 1892 by Mr. Mathieu, minished by so much, and, therefore, much better con- ly destroys all microbes. 
engineer of mines, it will suffice to recall the more re- ditions of resistance will be obtained than in an ord i- Several questions have to be considered from a scien-
cent project for a submarine tunne; proposed by Mr. nary bridge. tific and practical point of view, in connection with 
Watkins, and for a gigantic bridge, whose promoters The use of two distinct tubes will prevent all chances both these inventions, before their general application 
were Messrs. Schneid"'r and Hersent, as well as the of accidents and will have the great ad vantage of real- can be effected. The scientific view of the subject, 
modification of the latter proposed by Mr. B unau- izing the important problem of the aeration of the tun- after all. resolves itself into the answer to a single ques
Varil la. nel, without any expense and in as satisfactory a man- tion : Is the process quite trustworthy to remove the 

All these projects have been abandoned, as m uch on ner as possible. In fact, each train will have some- maximum of organic matter from the sewage, and 
account of the objections urged against them as by what the effect of a piston that forces the vitiated air 
reason of the incomprehensible hostility that the Eng- before it and sucks in pure air behind it to take the 
lish have always manifested toward all enterprises of place of the former. 
this kind.  The total cost of the installation of the tubes is esti-

But Sir Edward Reed, a member of the English mated by Mr. Reed at seventy-five million dollars, 
which is less than half the cost antici pated by 

AN.GLETERRE Messrs. Schneider and Hersent for the construc

Fig. I.-MAP SHOWING THE DIRECTION LINE OF THE 
PROPOSED CHANNEL TUNNEL. 

tion of a bridge across the channel.-Revue 
Unive1·selle. 

... . . .  ., 
Artificial Marbles. 

M ixtures suitable for the production of artifi
cial stones having a basis of powdered marble 
or other stone, and Keen's cement, or Port
land cement, are mixed with zinc ch loride and 
zinc oxide, or with magnesium chloride, and 
separate portions, tinted with as many differ
ent colors as may be req uired, are dashed on to 
the bottom of a mould so as to prod uce a veined 
pattern, which , after filling up the mould. con
stitutes the ornamental surface of the artificial 
marble. The block may be vei ned throughout 
by the insertion and subsequent withdrawal of 
silk threads or wires covered with silk  soaked 
in appropriate colors. The prod uct may be 
polished by treatment with a hardening l iquid. 
e. g. , zinc chloride followed by polish ing with a 
mixture of alcohol 75 per cent, oil 5 per cent, 
plaster 5 per cent, white gum lac 5 per cent, 
turpentine 5 per cent. and yellow wax 5 per 

Fig. 2.-TRANSVERSE SECTION AND PLAN OF THE 
TUBES AND OF A PIER. 

Parliament, former Lord of the Treasury and engineer cent. -F. Grand' Montagne, Brussels, Belgium. thoroughly sterilize it ? As regards the practical point 
in chief of the Ad miralty. has taken up the question • • • of view, the removal and utiliz(l,tion of the sludge will 
again with a project which has been received with Electl'ical Sanitatio n .  have to be faced, in the first process referred to ; while 
favor by a large number of members of Parliament, A practical application of electricity to sanitation has in the second, in which sludge is said not to be produc-
and which therefore seems to have serious chances of recently been made. Two systems have been tested ed, a second water su pply to houses, and the chemical 
success, and the more so in that it avoids the difficul- upon a vcry considerable scale, in both of which the action of this disinfecting water upon the pipes, tubes, 
ties and objections that were urged against its prede- electrolytic action of the current has been utilized. and reservoirs through which it has to pass, will have 
cessors. The two methods at present before the public are to be very fully considered before the system can be 

The project consists in simply submerging, between Mr. William Webster's, which is being carried out by adopted.-Nature. 
a point of the French coast situated in the vicinity of I the I<Jlectrical Purification Association (Limited), and .. , • • .. 
Cape Gris-Nez and another on the English coast located that ascr.ibed to Mr. Eugene Hermite, and worked by Banked F i res. 

between Dover and Folkestone, two tubes that would him in conjunction with Messrs. Paterson and Cooper. One of the things which is generally overlooked in 
constitute two absolutely separate tunnels, each serv- As has occurred so freq uently before, both these in- the management of a factory steam plant is  the treat
ing for t h e  passage in one direction of trains  drawn by ventors appear to have conceived the same idea about ment which the plant receives at night when the fires are 
electric locomoti ves. the same time. Each of them took out three patents banked. In some places, says the Engineering Record, 

Referring to the map (Fig. 1) it will be seen that the in the year 1887, but, though each had the same object the dampers are left wide open, and a current of air is 
configuration of the bottom in this part of the channel in view, and although in their early patents they seem- allowed to draw in over the fires through the tubes of 
presents on each side a regular declivity that ends in a ed almost to be running on the same rath er than on the boilers, and thence to the chimney. In other cases 
gentle slope at a line of greater depth. The sound- parallel lines, their recent practice is  quite distinct. the dampers are closed, but they leak to such an ex
ings made at distances of a mile apart gave as succes- Mr. Webst.er treats the sewage d irectly. He places tent that a d)llsiderabl�. quantitY of air finds its way 
sive depths. starting from the English coast, 82, 88, 88. parallel iron electrodes within a conduit or shoot, through the boiler. It is needless to !lay that the effect 
95. 98. 88. 98, 138, 160, 184, 174, 175, 160, 138, 98 and 82 through which the sewage is passed, the electrodes being is to cool the boilers, b ut the extent to which this oper
feet. It will be seen, th en, that the mean slope of alternately connected with the positive and negati ve ates, even where the leakage of air is  comparatively 
each tunnel would not much exceed 0 '08 inch to the foot. poles of a dynamo. The n ascent ammonia th us evolved slight, is seldom appreciated. An instance may be 
There would therefore be found excellent conditions at the negative electrode produces an alkaline reaction, noted which shows that the matter is of consider
for traction. which effects the precipitation of the solid suspended able importance to those who are seeking the high-

The tube would be of steel plate with double walls matter, while at the positive pole nascent oxygen and est fuel economy. The ease was one where the 
(Fig. 2), and the intervening fires were banked at 6 p. m . ,  
space would be re-enforced by and no steam was used from the 
I beams and filled in with con- plant at night save that which 
crete. The putting in place was condensed in the main stearn 
would be effected by sections of pipes, and this was returned to 
aoo feet, hermetically sealed at the boiler by means of an auto-
each end and floated to the matic pUlllp. The boilers were 
place where they were to be sub- of the water -tube type and they 
merged. were fitted with hand dampers 

One of the extremities of the in addition to a main damper 
section having been fixed upon in the fiue. The common prac-
a 80rt of caisson that will after- tice was to shut the main damper 
ward perform the functions of a Fig. 3.-PROCESS OF SUBMERGING THE VARIOUS SECTIONS OF A TUBE. and leave the firedoors open with 
pier, the caisson is weighted so a pressure of 100 pounds at the 
as to cause it to sink. The other extremity continues chlorine are evolved. producing an acid reaction, time of banking. The main damper was not per
to emerge (Fig. 3) , and receives the end of the follow- whereby the organic impurities held in suspension or fectly tight, and there was sufficient air drawn in 
ing section, the junction being made by huge h inges. solution are readily decomposed and purified. to cool the boilers, so that when the fires were opened 
The caisson of this section is sunk, and 80 on. When This 8ystem has been tested on a large scale, both at at 6 the next morning the steam pressure had fallen to 
all the sections are in place, the formation of the Crossness and at Salford. The amount of sludge form- 10 pounds. Subseq uently the practice was changed by 
joints is begun. ed is said to be smaller than in any precipitation pro- closing the hand dampers as well as the main damper, 

What we have said about one tube applies also to II cess, and the effluent so pure as not to require further and closing also the fire and ash doors, no other condi
the other, but, in reality, Sir Edward prefers to sink treatment by filtration. The process has been report- tion in th e operation of the plant being changed. The 
the sections of the two tubes simultaneously in proper- ed on in the most favorable manner, as regards the result was that, instead of h aving a pressure of 10 

ly cross-bracing them, in order to form a sort of rigid chemical tests of the effluent and the ease and uniform- pounds at the time of pulling down the fires, there was 
girder that would present much greater resistance to ! ity with which the results are obtained. a pressure of 40 pounds, and the bank of coal, which 
transverse stresses. Mr. Hermite's system consists in the treatment of was previously more or less consumed, was in appar-

The caissons forming piers are designed to support sea water or other chloride solutions by electrolysis. ently th e same condition as when the banked fire was 
the tubes at a slight distance from the bottom of the The water thus electrolyzed in reservoirs is conducted first covered. 
sea. This arrangement possesses the double advan- as a disinfecting liquid by suitable pi pes to places re- --------... 

, ..... , .... ------- _ 
tage of doing away with any preliminary dredging, qlliring disinfection, where it is stored in cisterns and THE typewriter prism. to enable the operator to see 
since it will be possible to give the piers the height used in place of ordinary water. The system has been and read work as it is written, as described in our issue 
necessary to avoid the slight changes of level of the I experimentally tested at Havre, Lorient, Brest, and I of May 12, was shown applied to a Remington No. 2, 
bottom and of a'isuring a free circulation of the marine Nice and bas been reported upon most favorably in and not on the Smith Premier machine. 
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RECENTLY PATENTED INVENTIONS. 

Engineeri n g .  

QUICK SPEED STEAM ENGINE. -John 
P. Devoissawl, Sherman, Texas. Tills is a high pressure 
engine in which are two steam cylinders of equal diame· 
ter placed one upen the other, having a single head plate, 
a main steam valve, a throttle valve in a channel be· 
tween the head plate and the seat of the main valve, and 
a governor device driven from the engine shaft and di
rectly actuating the throttle valve. The peculiar con
strnction and arrangement of the parts is designed to 
give a high degree of efficiency with a minimum expendi
ture of motive force, the travel of the piston heads being 
short in comparison with their area, and giving a illgh 
speed with low frictional resistance. 

STEAM ENGINE GOVERNOR.-The same 
inventor has obtained a separate patent for a governor 
for usc in connection with this double cylinder single
acting steam engine, wherein a plate-like governor hav
ing suitable steam ports is introduced witilln a vertical 
channel in the single head plate, closing one end of the 
two cylinders. The governor is very sensitive and steady 
in action and adapted for direct connection to a vertical 
sliding cut-off valve, and contains reliable means for an 
exact adjustment of its parts, being also adapted for use 
in various types of engines. 

Agricultural. 

CORN HUSKER. -John P. Schurkens, 
Westphalia, Kansas. This is a machine preferably adapted 
to be drawn by a single horse, and in which the husking 
and ear-removing mechanism is made to approach the 
ground more or less closely by manipulating the rear ex
tension of the shafts. It is adapted, when driven along 
a corn field, to remove the ears simultaneously from t\vo 
rows of standing corn, removing the husks therefrom 
without injury to the ears and leaving the stalks with 
their roots in the ground. The machine is strong and 
inexpensive to build. 

CULTIVATOR OR SEED PLANTER. -
Linden Kirlin, Bcattie, Kansas. This inventor has de
vised an improved seif-adjnsting connection between the 
main frame of a cultivator or planter and the frames car
rying the cultivating and planting devices proper, adapt
ing the latter frames to shift laterally automatically as 
required to enable the devices to work at different dis
tances apart. The seat-supporting bar which connects 
the frames may also be shifted forward and back as re
quired to enable the driver's weight to be thrown upon 
the front or rear portion of the runners. An improved 
sand and dust gnard is likewise provided for the bearings 
of the rotating culti mting device or revolving disk. 

lUlsccllaneou8. 

ORGAN. -Jerzy Polukanis, Bloomfield,  
N. J. Tills i s  a n  improvement npon a formerly patented 
invention of the same inventor, in which is employed a 
pneumatic valve having a casing and a sliding leak pis
ton, while, according to the improvement, )a self-acting 
pnenmatic valve is provided with a swinging leak piston 
pivoted in a casing attached to the wind bOX, containing 
the pailets connecting the wind box with the wind chest, 
connected in the usual manner WIth the pipes to be 
sounded. The improvement is designed to facilitate the 
quick sounding of the pipes to permit the performer to 
execu� any desired passage of music in the proper time, 
the pallets responding instantaneously to the action of 
the air pressure on the manipufation of the keys. 

WATCH C ASE SPRING. - Bdward A. 
Remick, Newark. N. J., and Peter Fleck, Long Island 
City, N. Y. This spring is made in two semicircular sec
tions placed end to end to form a complete band or ring, 
one section having a fly and the other:section a lock latch. 
Screws or other locking devices are not needed to hold 
the spring in place, and it may be utilized to support a 
moycment. rendering a dust band upon the movement 
unn ecessary and permUting a movement to be placed in a 
case qnickly and conveniently. No fitting is required to 
place the spring in the watch case center, as it may be 
simply sprung into position. It is inexpensive to manu
facture. 

BICYCLE GEAR. -Erick J. S wedlund, 
Atwater, Minn. Journaled in a hollow chain wheel ro
tating loosely on the pedal shaft is a bevel gear wheel in 
mesh with a bevel gear wheel on the pedal shaft, while a 
sliding bevel gear wheel carried by the frame is adapted 
to bc thrown in and ont of mesh with the bevel gear 
wheel in the chain wheel, and a spring-pressed rod 
mounted to slide transversely in the chain wheel has a 
projection adapted to engage teeth on the bevel gear 
wheel on the pedal sbaft. '['he invention is an improve
ment on a former patented invention of the same inven
tor, to enable the rider to travel WIth lessened speed and 
greater power, as may be desirable in going nphill or over 
rough roads. 

WIRE FENc'1l:. -Ephraim L. Schanck, 
Lewis Center, Ohio. This fence consists of a series of 
stretchers or woven frames formed of wire strands 
twisted one about the other and wire stays connecting the 
adjacent runners of each frame, the stays having at their 
opposite ends open-ended hooks or pockets adapted to 
connect with the runners of adjacent frames. The fence 
may be pnt up without special tools, a hammer only 
being necessary to fasten the frames to the posts or up
rights. 

MARKING PATTERNS. - Mrs. Louisp 
Schaefer, Oneida, N. Y. This inventor has devised a 
method and an apparatus for marklllg patterns on fabrice, 
\yhich consists in prmriding a marking board having a 
co oring pigment held on its surface, doubling the fabric 
and spreading it on the board, laying a flexible marker 
on the top layer of the fabric, the marker being also im
pregnated with a coloring pigment, placing the pattern 
on the marker1 and then fnnning a spur wheel aronnd 
the edge of the pattern. A cheap, simple, and very con
venient method is thus provided for readily marking pat
terns on fabrics, especially applicable for marking pat
terns on dress goods and other fabrics to be made into 
garmen ts. 

J cieutific !meritau. 
for simultaneously producing a series of parallel lines, 
or for making a single heavy line, the pen to be used 
for ruling, writing and marking. It is preferably made 
of non-oxidizable spring material, provided with deep 
corrugations or folds at the point, the folds being cut 
through adjoining the point, while it may be shaped like 
ordinary pens at the heel, so that it will fit a common 
pen holder, or in snch other desired forms as will best 
serve in any special work. 

an index can only be regretted. In the preface the I work, it becomes a very valnable resume of the present 
autbor puts in a plea in favor of the reflecting telescope, status of the science. It is profusely illustrated and its 
but excludes it from the main portion of the work as index, in its way, is a model. 

BRUSH.-Arthur W. Hahn, New York 
City. This brush is especially adapted for cleaning nurs
ing bottles and similar receptacles, and the brilltle or 
cleaning section is removably connected with the back 
section, permitting a brush section to be readily removed 
when nnfit for use, and another section substituted. The 
bristles are bunched and secured in brush form inde
pendent of the back section, and the brush section is so 
attached to the back section that a cleaning snrface is 
obtained practically on three si1es of the back and at one 
end. 

MATCH SAFE. -Alfred Hansen, Sidney, 
Neb. According to this invention a revoluble cylinder 
is arranged within a casing and supports the matches, 
while a slide having a pin is adapted to project into the 
cylinder through slots to engage a match and push it np
ward throngh a trap door in the casing, the slide also 
serving to revolve the cylinder on its downward stroke. 
The device thus automatically delivers and lights a sin
gle match at a time. 

C OMBINATION FURNITURE. - Edward 
L. Still, New York City. This inventor has devised an 
article of furniture willch may be used as a lonnge, right 
or left as desired, and which may also be employed as a 
bath t.ub or a wash tub, while it may likewise be made 
serviceable as a washstand or as a bed. The construction 
is exceedingly simple, and it may be easily and conve
niently changed into any one of its several forms of 
use. 

LEAF TURNER. - Lafayette S windle, 
Franklin, Ind. This is an improvement in music leaf 
tnrners having pivoted swinging arms to which fingers 
are so pivoted as to adapt them to project upward and 
lie between the leaves. It is applied by opening the book 
at the place to be referred to and raising one of the fin
gers, opening to another place to be opened to and rais
ing another finger, and so on until as many fingers are 
inserted as there are leaves to be opened to. 

WINDOW SHADE FIXTURE. - Francis 
M. Wilkinson, Birmingham, Ala. According to this in
vention a permanent roller support is put upon the win
dow frame, adjustable to receive any length of shade 
roller which may be used. It is a right-angnlar bracket 
with a longer shank parallel to the roller and with teeth 
or notches on one of its edges, and with a shorter section 
at right angles having a:bearing for the roller journals. A 
single staple or keeper is driven into the window frame 
to sustain the device, obviating the neeessity of mntilat
ing the frames by nails or screws, as is frequently ne
cessary in putting up the shade rollers of different occu
pants of a house. 

FRUIT STONER. - Joseph Boeri, New 
York City. For conveniently and easily removing the 
stones from olives, cherries, peaches, etc.,  this inventor 
has designed a device comprising a pair of pivoted jaws, 
one of which has. a transverse aperture, while a female 
die secured to the apertured j aw projects into the open
ing. There is an annular recess or chamber between the 
female die and the jaw to which it is secured, and a 
male die secnred to the other jaw is adapted to enter the 
female die. 

CHIMNEY COWL. -Joseph A. Hodel, 
Cumberland, Md. In this improved cowl the vane is so 
incased that it will not form an unsightly projection be
yond the top or to one side, and the dranght regulator is 80 
supported that it can turn freely aud be readily adjusted 
when bearings are worn, whilc a ready outlet is provided 
for water that may beat into the top, and any accumula
tion of soot is prevented. 

DESIGN FOR A CARPET. -William F. 
Brown, Newark, N. J. Iu this design the body is deco
rated with cultivated roses, with festoons of foliage con
nected by ribbons, the festoons encircling groups of wild 
roses separated by fanciful fignres. The border has a fan 
flgnre ornamented with roses, with festoons of cultivated 
and groups of wild roses, and has an oruamental dado 
at the onter edge and an ornamental scroll at the inner 
edge. 

NOTE.-Copies of any of the above patents will be 
furnished by Munn & Co., for 25 cents each. Please 
send name of the patentee, title of invention, and date 
of this paper. 

being an inslrnment as yet nnused to any extent in 
America. 

RICHEY' S GUIDE AND ASSISTANT FOR 
CARPENTERS AND MECHANICS. A 
work of practical information, giving 
almost every geometrical and practi
cal problem likely to arise in the 
work of the carpenter, and quick and 
easy methods for their solution. The 
use of the steel square, etc. , tables 
showing strength and weight of ma
terials, methods of framing, useful 
recipes, etc. By H. G. Richey. Pp. 
viii, 177. New York : William T. 
Comstock, Price $2. 

The carpenter as a mechanic has, perhaps, been some
what neglected by writers of technical works, but here, 
at least, we have a work of practical valne, giving the so
lutions of problems that may occur during the work of a 
carpenter, with numerous diagrams and illustrations. 
As examples of the practical nature of the work, the va
rious illustrations of shingles, of carpenter's knots, of 
splicing of timbers and of the different types of work 
may be cited. Tables of weights, measures, etc.,  and a 
nnmber of legal forms form part of the book. Tbe work 
has an excellent index. .. 

THE MICROSCOPE AND MICROSCOPICAL 
METHODS. By Si m on Henry Gage. 
Fifth edition , rewritten, greatly en
larged,  and illustrated by 103 figures 
in the text. Part I. of the Microscope 
and Histology. Ithaca, N. Y. 1894. 
Pp. viii, 165. Price $1. 50. 

This work is devoted to microscopic manipulation. 
The day has now come when serious work with the micro
scope demands the best possible appliances, and the use 
of such appliances, microscopic mounting, lighting and 
focusing, care of the microscope and the eyes, microme
try, use of the camera, and other details are here excel
lently treated, with nnmerons illustrations and a velY 
adequate index. Throughout the printing is done on 
only one side of the page as a rnle, so that the student 
can make notes as be desires on the reverse of the pages. 

PRACTICAL METHODS IN MICROSCOPY. 
By Charles H. Clark, A. M. Boston : 
D. C. Heath & Co. 1894. Pp. xiv, 
219. Price $1. 60. 

What we have said of the preceding book applies, to 
a certain extent, to this. It is an excellent treatise, well 
illustrated with numerous familiar and practical details 
on the subject of microscopic work. It covers all the 
different fields and treats very fully of different micro
scopes, and is adeqnately indexed. It will be found ex
ceedingly useful. 

THE DISEASES OF PERSONALITY. By 
Th. Ribot. Chicago : The Open 
Court Publishing Co. 1894. Pp. V, 
157. No index. Price, paper, 25 
cents ; cloth, 75 cents. 

This very attractive little volume treats of psychology, 
especially in its manifestations of d isease. Organic dis
orders, the personality of attached twins and of mon
sters, emotional disorders of the intellect, insanit.y and 
hysteria are included. The work is well and attractively 
written and should interest the professional reader. The 
good arrangement of the contents to some extent com
pensate s for the want of an index. 

ARCHITECTURE NAVALE. THEORIE DU 
NAVIRE. Par J. Pollard et A. Dude
bout, Ingenieurs de la Marine, Pro
fesseurs a l'Ecole d'Application d u  
Genie-Maritime. Tome IV. Dvna- I miq ue du Navire : Mouvement Rec
tiligne Horizontal Oblique, Mouve
ment Curviligne Horizontal ; Propul
sion ; Vibrations des Coques des Na
vires It Helice. Paris : Gauthier
villars et Fils, Imprimeurs-libraires 
du Bureau des Longitudes, de l'Ecole 
Poly technique, Quai des Grands
Augustins, 55. 1894. Pp. vi, 440. 

This forms the fourth volnme of a very exhaustive 
treatise of naval architecture, which, USIng the higher 
mathematics, treats the subject of ship bnilding from the 
most scientific standpoint. The volume is too long and 
exhaustive to lend itself to reviewing. It is a very ele
gant example of its kind, both of printing and illustra
tion. 

A MANUAL OF MICROCHEMICAL ANALY-
NEW BOOKS AND PUBLICATIONS. SIS. By Professor H. Behrens. Lon-

THE TANNINS. A monograph on the his- don and New York : Macmillan & 
tory, preparation, properties, methods Co. 1894. Pp. xxv, 246. 84 illustra-
of estimation, and. usps of the vegeta- tions. Price $1.50. 
ble astringent. By Henry Trimble, This exceedingly attractive book treats of the examina-
Ph . �. . Vol. II. Philadelphia : . J . tion of precipitates and crystals by microchemical analy
B. LIppincott & Co. Pp. 172. PrIce sis. The advantage of the use of the microscope in s uch 
$2. i work is that it greatly increases the power of distingnish-

This volume treats of the tannins, including nine species ing between individual precipitates, to a certain extent 
of oaks and one species each of mangrove, canaige, and eilminating the necessity of group reactions. Naturally 
chestnnt. It also has a copious index to the literature of the illustrations, which are characteristic and good, form 
the subject. As was the case with the first volume. it is an impOltant part of the work, and it is they that com
more especially suited to the study of the chemist and ' mend it to the chemist as a most valnable adjunct to his 
the botanist than adapted to fill any wants of the practi- I everyday work on a large scale. As it is an English 
cal tanner, but in a field where so much is needed as there I book we find in it the inevitable reference to the Corn
is in the study of the tannins every contribution is of hill firm for the microscope, but we find no description of 
va]ue. I Professor J. Lawrence Smith's microscope, a most curi

THE AMATEUR TELESCOPIST'S HAND- ' ons omission, strongly indicating t.he insular authorship 

BOOK. Bv Frank M. Gibson . New o f  the book. 

York : Lon grnan8, Green & Co. 1894. PROGRESS IN FLYING MACHINES. By 
Pp. xi.  163. Price $1.25. No index. O. Chanute, C. E. New York : The 

This book is designed for the use o f  students i n  as
tronomy whose instrumental equipment does not go 
beyond a two or three inch altazimuth. It is believed 
that fonr or five hundred celestml objects are described 
as bronght within the reach of the amateur astronomer 
wit.h the instrument described. The hook is written in 

American Engineer and Railroad 
Journal. Pp. v, 308. 

MATHEMATICS FOR C OMMON SCHOOLS. 
Part I. An elementary arithmetic. 
By John H_ Walsh. Boston : D. C. 
Heath & Co. 1894. Pp. v, 212. Price 
40 cents. 

MA'['HEMATICS FOR C OMMON SCHOOLS. 
Part II. Intermediate arithmetic, 
including exercises in solving- simple 
algebraic equations containing one 
unknown quantity. By John H. 
Walsh. Boston : D. C. Heath & Co. 
Pp. vi, 213 to 458. 1894. Price 40 
cents. 

MATHEMATICS FOR COMMON SCHOOLS. 
Part III. Higher arithmetic, includ
ing easy algebraic equations and si ln 
pIe geometrical problems. By John 
H. Walsh. Boston : D. C. Heath & 
Co. Pp. viii, 459 to 803. 1894. Price 
75 cents. 

In every way these are most excellent books. The 
problems are largely those used in special schools, the 
entire country having been drawn upon for examination 
questions. The United States Civil Service ,  the Postal 
Service, and States Civil Service, all figure in its pages, 
so that it is a resu"lW of what may be required of the 
aspirants for public school and civil service examinations. 
They form an admirable series to be read by the general 
reader to coach himself in arithmetic. 
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1.  Elegant plate in colors showing a handsome residence 
recently erected for William H. Bartlett, Esq., at 
Evanston, III. Two perspective v;ews and floor 
plans. Mr. J. L. Silsbee, architect, Chicago, Ill. 
A very picturesqne design. 

2. Plate in colors showing a cottage at Mt. Vernon, 
N. Y., recently completed for E. .T. Walther, Esq. 
Two perspective views and floor plans. lIfr. L. H.  
Lucas, architect, lift. Vernon, N. Y. An excellent 
design. 

3. Cottage at Morgan Park, Ill., recently erected for 
G. F. Patterson, Esq . ,  at a cost of $3,000 com
plete. Two perspective views and floor plans. 
Mr. H.  H.  Waterman, architect, Chicago, Ill. 

4. A summer house at Southampton, Long Island, N. Y., 
recently completed for H.  M. Day, Esq. Two per
spective views and floor plans. A model design. 
Messrs. G. E. Harney & W. S; Purdy, architects, 
New York. 

5. A residence at. Portchester, N. Y., recently erected 
for Walter S. Ilaviland, Esq. Two perspective 
views and floor plans. A very 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.,  
for George A. Vroom, Esq. An excellent design 
and uniquc plan. Cost complete $6,950. Mr. 
Christopher l\1eyer, architect, New York City. 
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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. 

S. A residence at Stamford, Conn., recently erected for 
Oliver G. Fessenden, Esq. , at a cost of $5,199. 
'['wo perspective views and floor plans. Mr. Wm. 
H. Day, architect, New York City. A very pleas
ing design. 

9. A cottage of moderate cost recently completed for 
Hiram R. Smith, Esq.,  at Randall Park, Freeport, 
Long Island, N. Y. Cost complete $3,900. Two 
perspective views and floor plans. Mr. Wm. 
Raynor, Freeport, Long Island, N. Y., archItect. 
A very attractive design. 

10. " Otter Cottage," recently completed for Henry H. 
Adams, Esq., at Belle Haven Park, Greenwich, 
Conn. lir. H. W. Howard, architect, Greenwich, 
Conn. An attractive design in the colonial style of 
architecture. Two perspective views and floor 
plans. 

11. A colonial cottage at " The Bluffs," Mt. Vernon, 
N. Y., recently completed for E.  A. Hunt. Esq . 
Two perspective views, an interior view and ftoor 
plans. Mr. Louis H. Lucas. architect, Mt. Vernon, 
N. Y. 

12. Half-page engraving showing hall and staircase of a 
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13. Miscellaneous Contents : Clients' right of replicating 
design.-Shop and mill construction.-Seasoning 
oak.-Beantiful designs in parquetry work, ilIus
trated.-The effect of fire on concrete.-Water
proof celiars.-Embossing wood.-Steel butt with 
ball-bearrng washers, illustrated.-" The Holland " 
radiators, illustrated. - Graphite paint. - Sand
papering machines.-'rhe Van Wagoner & Wil
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screen doors.-Maple flooring.-The Pullman sash 
balance, illnstrated.-Portland cement walks.
Subterranean London.-An alloy which adheres to 
glass.-A saw clamp and filing gnide, illustrated. 

The Scientific American Architects ami Builders 
Edition is issued monthly. $2.50 a year. Single copies, 
25 cents. Forty large quart.o pages, equal to about 
two hundred ordinary book pages ; forming, practi
cally, a large and splendid MAGAZINE OF ARCHITEC
Tt'RE, richly adorned with elegant. plates in colors and 
with fine engravings, illustrating the most interesting 
examples of Modern Architectnral Construction and 
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The Fuliness, Richness, Cheapness, and Convenience 
of tills work have won for it the LARGEST CmCl'LATION 
of any Architectural Publication in the worl d. Sold by popular style and will be found useful and interesting. 

PEN. -Addis M. Henry, White Sulphur The catalogue of celestial object.s forming its conclud
Springs, Mont. This is a simple and effective ruling pen in� part is especially to be commended, but the lack of 

1'his attractive book COll Sists of a series of articles on 
flying machines proper, as distinguished from balloons, 
which articles have from time to time been published in 
one of the technical journals. Dealing with t.bis su b
ject, a large part. of the work is naturally devoted to the 
useless attempts of inventors, but ending "" it does with 
the most recent and serious experiments in aeroplane 
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The charge for insertion under this head is One Dollar a line 

for each insertion : about eight words to a line. Admer

tisernents must be rece'tved at publication office as earZ1J as 

1 hursri411 morninq to appear in the jollowifUJ week's issue 

"' U. S." metal polish. lndianapolis. Samples free. 
Best Handle Mach'y. Trevor Mfg. Co . •  Lockport. N .Y. 
Air compressors for every possible duty. Clayton Air 

Compressor Works. 26 Cortlandt Street. New York. 
Distance Reading Thermometers.�See ill us. adver

tisement, page 319. Ward & Doron, Rochester, N. Y. 
'rbe Improved Hydraul1c Jacks, Punches, and Tube 

}iixpanders. R. Dudgeon, 24 Columbia St., New York. 
Nickel-in-slot machines perfected and manufactured 

Electrical supplies, Waite i\ifg. Co., Bridgeport, Conn. 
Cheapest Water Power.�See top of 1st column, page 

1m Also top of 2d column. page 239. Look. tt will pay. 
Centrifugal Pumps for paper and pulp mills. Irrigating 

and sand pumping plant.s. Irvin Van Wie, Syracuse, N. Y. 

349 
�ystem, with ordinary frequency, would there be any ob- TO INVENTORS. I Fence machi�e. wire and slat. A. W. Lane . . . . . . . . . 520.321 
jection, on account of impedance, or other causes, (a) to An experience of forty-four years. and the preparation 

Fen
�:fr����: .�

aCbi
.��. ��.� �.����.� .��������'. �: . . �: 520,289 

�cl08ing e�ch �e in a 8.eparate iron p,ipe ; �b) to incl?S- �!nis0�� t��e 
O:;d b������ !���r:n

u
d
B 
afJ>l�':J���:a�J f�; �:��;;irSe��;i���'d�r.

J · Michaels . . . . . . . . . . . . .  " 0  520,325 
mg both WIreS In same pIpe ; or (c) to InclosIng one WIre I laws and pr�'?t!ce on both co�tinents, and to possess UD- ��lter. H. 8. Blackmo!e . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  520.293 
in iron pipe and u�ing pipe as othe� conductor ? A. All I :i;:�h�1/g�1Iht�e�a��ill�o;��fitieai?�l��vS��re�e::d a1\ �i�� :t:��, �r �b:T1��;p(;s'es: ' tndlcai<;r for; \V: 520

,
348 

could be done WIthout any practical harm. 4. Would . foreign countries may be had on application. and persons H. Kirnan . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. 520.234 
same be true if pipe were made of non�magnetic metal Of I contemplatiIl;g t!Ie securing: of paten�s, either at hOIl?-e or f1��re cu�ain or fire barrier, G. 'Y. Putnam . . . . . . . .  520,218 . I abr,oad. are lUYIted to wrIte �o thIS C:lffice for prICes FISh refuse. apparatus for drYIng, D. F. & W. E. 
A. Yes. I WhICh are low, In accordance WIth the t

l
mes and our ex- Overton . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 520,269 

. tensive facilities for conducting the business. Address Fisherman's appliance, C. Hirschmann . . . . . . . . . . . . 620.052 
(6057) G. C. S asks ' What are the : MUNN & CO . •  office SCIENTIFIC AMERICAN. 1!61 Broad- l<'ishing rod support. J. M. Jj'incb . . . . . . . . . . . . . . . . . . . .  520.041 

chemical changes that �ke place 'in the Leclancl.e bat-
I way. New York. �g��

i
���'.'J�:hr ����,::�reYd : : : : : : : : : : : : : : : : : : : : : : : ��:�t 

tery ? After MnO. has parted with its oxygen. as in the 
I N  D EX OF INVENTIO N  S ��i�i�:e����i

a'i.:r���e scr:m:f����':'nace: . . . . • .• . 520.067 
Leclanche battery, is it possible to convert back to MnO. ? Furnace. R. Bow . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  520,032 
Can it be done by applying heat ? A. The following is ���:��: S': �in�1rnW&): : : : : : : : : : : : : : : : : : : : : : : : : : : : : :  

5�:�8 
the general reaction : 2NH.CI +Zn=ZnCI. +2NH3 +2H. For which Letter. Patent oC tile �'urnace. I.  D. Smead . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 520.124 
The hydrogen is oxidIzed by the manganese dioxide Fuse box. multiple electric. E. A. Parson . . . . . . . . . .  520.378 

U n i t e d  State. were Granted 8:�j,���
c
�����fn:f:rn�����:W.·ciiazoiie: : : : : : : : �§la� about as follows : 2H +2MnO.=H.O +M.O,. You can Garment stand. O. Borchert. . . . . . . . . . . . . . . . . . . . . . . . . 520.251 renew the battery to a certain extent by passing a re- 1\1 22 1894 Gas burner. G. Heidel . .  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 520.309 

verse current through it, as if it were a storage battery, or ay " Gas from liquid by-products. apparatus for sepa-
by pouring a strong solution of potassium permanganate Gas:

a
�:���ts �f ��J'

n
a�i;a':aiii,; 'ior'ii,'e iii"niifac: 520.033 

into the porous cup, after draining it. Heating will not " N D E A C H  BEARING 'rHA'r DA'rE. Gas���';.g�a�at�B���n:r��::n�IBiij,BtanceB 'wiiii: J: 520.401 
restore the binoxide. J. Melville . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  520.369 

(6058) M. S. Powell asks : 1. When the 
[See note at end of list about copies of these patents.] Gate or door. G. L. Florence . . . . . . . . . . . . . . . . . . . . . . . . 520,261 Gear wheels, die for the manufacture of crown, 

J. Thomson . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  520,194 
Screw machines, milling machines, and drill presses. 

'fhe  Garvin Mach. Co . • Lai£!ht and Canal Sts., New York. 
Emerson, Smith & Co .• Ltd . •  Beaver Falls. Pa . •  will motor described in SUPPLEMENT, 641 . is provided with a 

send Sawyer's Hand Book on Circulars and Band Saws cast iron field magnet, can it be run as a dynamo to charge 
free to any address. storage batteries ? A. While the motor in qnestion 

Inventors wisbing to bring their inventions to the could be run as a dynamo, we do not recommend It. 2. 
public notice sbould confer with H. Pittock, Room 61. If so. how many will it charge ? A. It might charge two 
1 Beacon St . •  Boston. Mass. cells. 3. Which is the best form of storage battery to 
. Split Pulleys at Low prices. and of same strength and rnn small electric lamps-one with plates or made as de
appearance as Whole Pulleys. Yocom & Son's 'Shafting scribed in SCIENTIFIC AMERICAN, vol. lxii., page 148 ? A. 
Works. Drinker St .• Pb iladelphia. Pa. We advise the purchase of storage batteries rather than 

Gearmg. reversing and controlling, G. E. Hoyt . . . . 620,313 
Adjustable wrench, J. T. Trench . . . . . . . . . . . . . . . . . . . . 520,094 (Hass and decorating same, decorated, A. Rteffin. 520,125 
Advertising or signaling apparatus, electric, G. Glass batch , apparatus for compoundingtand mix-L. Schneider . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  520.223 ing. R. Dralle . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  ' "  520.138 
Air brake, automatic. J. P. Brown. . . .  . . . . . . . . . .  520,391 Governor, electrical, W. H. Miller . . . . . . . . . . . . . . . . . .  520.267 
Air cooling and drying apparatus. Alsop & Black- Grain cleaner. Plowman & Kittell . . . . . . . . . . . . . . . . . .  520,383 

all . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  520.130 Grinding mill. H. S. Atkiuo . . . . . . . . . . . . . . . . . . . . . . . . . .  520.027 Alarm. See Fire alarm. Halter. C. G. Sberiff . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  52O.3tH 
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0.071 
Animal gun trap, G. E. Landis . . . . . . . . . . . . . . . . . . . . . . . 620,164 Harrow. C. WebrenBerg . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 020.278 
Animal releasing device, J .  S. Edmonds . . . . . . . . . . . .  520 Harvester, berry, E. Horton . . . . . . . . . . . . . . . . . . . . . . . . 520,054 Animal sbears, C. M. Palmer. . . . . . . . . . . . . . . . . . . . . . . .  Harvester. cotton, B .  Gause . . . . . . . . . . . . . . . . . . . . . . . . .  520,045 Annunciating apparatus, electriC, H. E. Walter. .  Harvester, lUain binding. E. F. Wells . . . . . . . . . . . . . .  520,153 

The Carter Pressure Water Filter and Pnrifler, for attempting to make them at home. The one you refer 
hotels, factories, etc. See illustrated adv., page 335. to is not suited for lampwork. 4. How many six candle 
Field Force Pump Co .• Lockport. N. Y. power lamps will six cells of storage battery made like 

Armature coils. former for winding, Kirker & Hat packing ring. S. T., Newman . . . . . . . . . . . . . . . . . . . . 520,145 
Cbambers . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  520.143 Hat setting and flanging machine. G. Roth . . . . . . . .  520.082 

Axle box. R. Hyde . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  520.314 Hay loader. E. B. Keith . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  520.059 Back band hook. W. M. Hawkins . . . . . . . . . . . . . . . . . . .• 520.162 Hay loader. A. M. Livelsberger . . . . . . . . . . . . . . . . . . . . . .  520.324 Bag fastener. H. Engel . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  520.107 Hay rake. G. D. Lamm . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  520.320 
The "Olin " Gas and Gasoline Engines, from 1 to 10 I those described in SCIENTIFIC

, 
AMERICAN, vol . lxii., page 

horse power. for all power purposes. The Olin Gas En- I 148, rnn. and for how long a time ? A. Allow one square 
gine Co . • 222 Cbicago Street. Buffalo. N. Y. foot of imaersed positive plate for fonr candle power for 

Barrel or cask raCk. F. A. Warner . . . . . . . . . . . . . . . . . .  520.098 Hay ricker or loade<. A. L. Courtright . . . . . . . . . . . . . . 520.180 Battery. See Electric battery. Galvanic battery. Heater. See Feedwater heater. Oil heater_ Uterus battery. Hook. See Back band book. Bed. folding. Robinson & Dodge . . . . . . . . . . . . . . . . . . . .  520.244 Horse hoot. W. Temple . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  520.11>3 Bed spring. L. Wildermuth . . . . . . . . . . . . . . . . . . . . . . . . . .  520.383 Horse detacber. Rick & Larson . . . . . . . . . . . . . . . . . . . . . .  520.337 
'rhe best book for electr1Cians and beginners in elec

tricity is U Experimental Science/' by Geo. M. Hopkins. 
By mai1� $4 ; Munn & Co., publishel's,361 Broadway, N. Y. 
Competent persons who desne allencies for a new 

popular book. of ready sale, with handsome profit, may 
apply to Mnnn & Co.. Scientific American office. 361 
Broadway. New York. 
rtI'-Send for new and complete catalogue of Scientific 

and other Books for sale by Munn & Co . •  361 Broadway. 
New York. lI-'ree on apolipation. 
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HINTS TO CORRESPONDENTS. 

Names and A ddress must accompany all letters. 
or no attention will be paid thereto. This is for onr 
information and'not for publication. 

References to former articles or answers should 
give date of paper and pa,ge or number of question. 

I n q  II i I'ic8 not answered In reasonable time should 
be repeated ; correspondents will bear in mind that 
some answers require not a little research, and, 
though we endeavor to reply to all either by letter 
or in this department. each must take his turn . 
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houses manufacturing or carrying the same. 
Special \Vritten I n ,'o rmati o n  on matters of 

personal rather than general interest cannot be 
expected without remuneration. 

Scientific A m m-iean Suppl e ments referred 
to may be had at the office. Pnce 10 cents each. 

Book" referred to promptly supplied on receipt of 
price. 

lli i n e rals sent for examination should be distinctly 
marked or labeled. 

(6054) F_ L. B. says : Will you kindl 
give me. through yonr Notes awl Queries, a formula r 
developing negatives and films, of instantaneous work, 
sometbing that can be used by amateurs ? A. Combined 
hydrokinone and eikonogen developer : 

Sulphite of soda . . . . . . . . . . . . . . . . . . . . . . . . . 300 gr. 
Carbonate of soda . . . , . . . . . . .  . . . . . . . . . . .  200 .. 
Sodium hydrate . . . . . . . . . . . . . . . . . . . . . . . . . .  30 .. 
Bromide of soda . . . . . . . . .  . . . . . . . . . . . . . . . .  5 " 
lIydrokinone . . . . . . . . . . . . . . . . . . . . . . .  ' "  . . .  20 " 
Eikonogen . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . • 30 '" 
Water . • • . . . . . . . . . . . . . . . . . . . . . . . . .  . . . . . .  10 oz. 

This developer possesses the rapid action of the eiko
nogen combined with the su"taining energy of the hydro
kmone. and keeps indefinitely. 2. In nsing Solio paper, 
what shonld be used on tt:e glass to keep the prints 
from sticking thereto when rolled out to dry ? A. An
swer by the Eastman Co. .. The glass may be pre
pared with a solution of benzine 1 ounce. white wax 10 
grains. This should be rubbed on freely and polished 
off with a chamois skin. But as the results with glass 
are always more or Icss uncertain, we prefer to use ferro
type plates. which are more easily kept clean than the 
glass. "  

(6055) W. J. S. says : Will you please 
decide the following controversy ? One claims Easter 
Sunday comes the first Sunday after the full moon, after 
March 25. Another claims it comes after the 21st day of 
March. Which. if either, is correct ? A. Easter day is 
always the fi�t Sunday after the full moon, which hap
pens upon or next after the 21st day of March; and if 
the full moon happens upon a Sunday, Easter day is the 
Sunday after. But note that the full moon for the pur
poses of the ordinary rules and tables for finding Easter 
is the 14th day of a lunar month, reckoned according to 
an ancieut ecclesiastical computation. and not the real or 
astronomical full moon. 

(6056) C. F. L. writes : 1. Is a 16 candle 
power 50 volt incandescent lamp more efficient than a 16 
candle !lower 100 volt lamp of same make ? If so, how 
much ? Is any other advantage gained. aside from the 
higher efficiency of the lamps, by nsing 50 volts instead 
of 100 volts on secondary circuits ? A. One lamp is as 
�fficient as the other. The lower voltage lamps require 
larger conductors ; this, as involving more cost, is a dis· 
advantage. 2. Is there a certain voltage for which lamps 
of every given candle power can be made most efficient ? 
If so. for what voltages respectively are lamps of 10. 16. 
32. 50, and higher candle powers best suited ? A. There 
is no such voltage. 3. In an alternating current lighting 

ten hours. Beer pressure apparatus, R. D. Schroeder . . . . . . . . . .  520,224 Horses, device for stopping runaway, C. Jage-
(6059) F. W. B. writes : Having been a �i���I�·!u�·I<�::'J:\i:c ·ii;,dy:·::::::::::.::: ·.: ·::.: : g�:�� Ho!�t�i;,;;;p: J: (,: ii;,;.r.;ii : : : : : : : : : : : : : : : : : : : : : : : : : ::: ��&:� 

subscriber to your valuable paper. the SCIENTIFIC AMERI- �l��:.' f�����ifdi�g lJll��.Jr . . . . . . . . . . . . . . . . . . . . . . . . 520.353 rydba�liC lle('tV]"' �. S. Matthews . . . . . . . . . . . . . . . .  ��·t�� 
CAN, for the past fifteen years. permit me to ask for so- Boiler cleaner. J. N. Barnum . . . . . . . . . . . . . . . . . . . . . . .  520.250 l���X�l��ger. i,. l�u��ii::::::. ::::::::::::::::::::: 520;096 
lution of following, throngh your columns for that pur- �glh!re���:.,smi .. cj,iiie: C: F: 'Wi"ianii '::::::::: : :  �:�l Ind��l��' i��rc�l���ric current indicator. Micro-
pose:: We have a stand pipe here one hundred feet high Book cover. W. Thompson . . . . . . . . . . . . . . . . . . . . . . . .  520.171 Insulator. F. M. Locke . . . . . . . . . . . . • . . . . . . . . . . . . . . . . . .  520,367 
and twenty feet in diameter. I wish to know how many �gi:�le. s':e BF�d�;rj,��

nd Powd:er . box: . .  spooi 520.219 ¥a��
in
le�
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���·s�j.���
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horse power I may expect from a six inch pipe at bot- Bra���' See Air brake Car hrake. Train brake. Jigl' plunger worker for concentrating. O. Abe- 520 287 tom of stand pipe. provided same is filled with water the Bricks. manufacturing porous. H. Maurer . . . . . . . . • 520.266 Jou��i bea;'iiii: W: J: &'j: 'j: 'Ciiiter: : : : : : : : : : : : : : :  520;295 
whole-l00 feet. Please give your method of figuring the Bridge signal. J. E. Zimmerman . . . . . . . . . . . . . . . . . . . .  520.286 Knittinl< macbine warp frame attacbment. W. 
same for difierent sizes of feed pipe. A. The spouting �����;/1�'M�lJc6fu�:.t::::::::::::::::::::.52il;:i73 'to g�:��� Kn���t:�eet 'riieiai: W: 'X: Turii"r: ':::. : : : : '. : '. : : : '. :  ':. ��:fl1 
velocity of water under a 100 foot head is 4,81� feet per Buckles. clincb back for suspender. G. E. Adams. 52(J.025 1  Ladder. step. G. E. Chittenden . . . . . . . . . . . . . . . . . . . . . .  520.202 
minute. If the total power from a 6 inch pIpe near the ����i

�ld
b���t'i:g,1i. �.eM�trrick : :  : : : : : : : :  : : : :  : : : : :  Z�:�� t:��'tti.�!:r

b
�l'a�i;, 'iiowier '&' Downs: : : : :  : :  : : : : : : :  

stand pipe is required (no length of pipe or method of ����r�i. ..sneJ' g���t�b';,��el.oJI. 'il'.
rU�':riCk . . . . . . . . . 520.239 t::::g: f��a��·e!�e;;·t,

B
/.l�:v��iih·::::::::::::::::. : : :  developing power being .tated), the 6 inch short pipe will llusbing. barrel. G .  H .  Merrick . . . . . . . . . . . . . . . . . . . . . .  520.240 Lamp sketchinl' camera. C .  R .  J enne . . . . . . . . . . . . .  . 

deliver 944 cubic feet of water per minute and will empty Butter extractor. centrifugal. G. M. Anders�2b3.b2. 520,131 t
r�:;'b

sr..'it:�. 
J�\l\f;. 

�����:s. 
:::::::::::::::::::::.: : : : ��:�� 

the stand pipe in 69 minutes. If the stand pipe is kept Button. separable. J. Rodril<uez . . . . . . . . . . . . . . . . . . . . . 520.122 Linotype macblne. P. T. Dodge . . . . . . . . . . . . . . . . . . . . .  520.158 
full, you will have 150 horse power from the flow; or I Cali�l�\!�ITch�.c.���.�� •. �.�:�.���?�l �?���.���. �?�'. 520,040 tg����T:e�:r:�;rc�)l

o
��Ck��;e����· . . . . . . . . . . .  520.228 

you will have 75 horse power for 69 minutes if there is no . Camera. See Lamp sl!;etching camera. Locomotive. el�ctricl R. M. Hunter . . . . . . . . . . . . . . . .  520.111 
inflowing water. 'L'his shows the ncccssity of definite : 8:��;�:�.

s
��

r
Ii�'i��ri'.��: .S��.�� •. �: .�����.�� : : : : : : :  g�:�! ���r.,::�f/lg���1·. 'k%\i';.�.�.��l.��g� ::::::::::::: �§ll:m 

statement on the part of inquirers as to what they want. ' qar co!!�ling. �'. M. Coombs . . . . . . . . . . . . . . . . . . 520.393. 520.394 Match s�fe. alarm. T. Kissinl'�r . . : . . .. . . . . . . . . . . . . . . . 520.063 
0'16 of a cubic foot of water discharged per minute under 8:� �g�l��: l r: 1'i����eii : :  : :: : : : :  : : : : :  : : :  : : ::: : :  ��� Ma�l�J����·. [ll:.�

h
�
n
l�[ll.

fo 
... . J.�S�l

f
Yl�l': .��

r
�
h 
. .  � 520.140 

a 100 foot head is equal to 1 horse power. The vOlume ! Car fedder. Cron & Von Munchbausen . . . . . . . . . . . . .  520,354 Mattress stuffing machine •. R. R. 'l'hompson . . . . . . .  520.170 
of discharge and equivalent horse power are as the 2:� ����:�: �{l;:a��j: Vi: T: Giiiia� : : : . : : : : : : : : : : :  giZ:��S ��:���rn�i�:���n���l���;fcar.·�: ��lll'��e'r:: gr6:�J 
squares of the diameters of pipe or nozzle, so that a 3 inch �:� �:f�t�'a��i�tr���l.· !i��!: 'ii.: A: ·Howe.' .' :::::: ��:� ���!lt:;�g3f;�' :ac�·i:���1.· Gei·e·slnger::.'.':: .' : : : g�:�� nozzle on the 6 inch pipe will discharge 238 cubic feet of Car sand boxes. electric beater for. J. M. Cbris- Metal electrically. apparatus for heating. C. L. 
water per minute WIth 37 horse power. A 2 inch noz- Car t�����r '"n'd 'brake: 'R:: i:ileii:·::::::::::::::::::. : : :  g§ll:i� MeESr:;l�ctri·caiiY. heati�g; 

. wei ding: ·oj.· 'w'orkiiig; 52l1.299 
zle will discharge 104 cubic feet per minute with 16 horse Uars at ifttersecting points. transferring cable. ,J. C. L. Coffin . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 520.300 

b di 'd' . d h b th Kratz . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 520.364 Metal. moulding. Pelkey & St. Louis . . . . . . . . . . . . . . . . 520.076 power, or y VI mg any reqUIre orse power y e Cars, shipping rack and frame for, W. R. Phillips 520.270 Metal tubes. manufacture of, C. T. Cayley . . . . . . . . . 520,296 
de.cUnaI 0'16 gives t�e quant�ty of water in cubic feet per 8:��?r�gs:��rge:. in':t��i�:�����\;1��

c
:ard·cioih·.: 520,263 l\1e���t,f��: m�t�n�t��sl���s,s:yg��:���i�i��� mmute. To ascertam the Slze of nozzle for any horse ing to flats of. R. W. Hunton . . . . : . . . . . . . . . . . . . . .  520.166 staedt . . . . . . . . . . . . . . . . . .  w . . . . . . . . . . . . . . . . . . . . . . . . . .  520.377 

power. divide the spouting velocity per minute by the 8::g' re�r:t��
g:£d

cf�:iica��;, ����l'�¥:' c���: . . . . . .  520.049 �l'�i�ine��� �J'i�'i.'i��}�
r 
Bath . . . . . . . . . . . . . . . . . . . . . . .  520.201 quantity of water required in cubic feet per minute. Di- Cask rolling machine • . L. P. K. Heyligensta!'dt . . . .  520,205 Milker� c0'Ci �. v:r. Pelton . . . . . . . . . . . . . . . . . . . . . . . . . . . . 520.398 

vide 144 by this product. which will give the area of the 8:�i���i::l���i�'iuEniig����.�: .�:.��.t.����.���:: g�:�� ���ld�
e
§ee"S��:r�g'�:�. 

n��le in sqnare inches. 8g���e�f��ein!c�;,�
a
ii.' ii::".i"rn'lld::: : : : : : :  : : : : : : : :  ��:i� �g�g�. �t16og.��.
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o
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, (6060) W S asks ' 1 What is the chemi- Cbair. See Convertible chair. Music turner. C. P. Hollis . . . . . . . . . .  _ . . . . . . . . . . . . . . . . . 520.2m 
cal compositio� �f sea w�te·r, and what is its electric 2g��,I������;N�����a'. �: .���.t.l?v:::::::::::: . . :::� ��:� ti�:t�:� t�:i��::��'r�g:��� I��cltiiD1inil::::::: ·. %�:�1 
action in relation to earth electricity ? A. Principally 2i::� ri':i":ie�: j;j": �,:v)f�"D"y:::::: . .  ::::::::::::::: : : :  g�:� N0z��Jln�.Ui���.� . .  ��.�i�� . . �� .. : . . ?�������:: . �: . .  �': 520.222 water and sodinm chloride. The following is the analysis Ci�ar moistening device. C. M. Garfield . . . . . . . . . . . .  520.H1 Oi: burner. C. Trencb . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 520.093 
of water from the British Channel : 8��p:
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�����.�: ?: .�'. � 520.242 

Scall'old clamp. Oil heater or cooker. S. Newsome . . . . . . . . . . . . . . . . . . .  520,188 Water . . . .  _ . . . . . . . . . • . . . .  , . . . . . . . . . . . . . . .  964'745 
Sodinm chloride . . . . • . . . . . . .  , • . • . . . . . . . . .  27'059 
Potassium chloride. etc. . . . . • . . . . . . . . . . . . . 8'196 

1000'000 

Clevis, W. B. Hull . . . . . . . . . . . . . . . . . . . . . . .  . . . . . .  . . . . . .  520,110 Ordnance breech mechanism, Bergman & 'l1ern-
Clock striking mechanism, electriC, F. L. Gregory 520,184 strom . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . ... . . . . . . . 520,029 

. Clutch. friction. A. Harvey . . . . . . . . . . . . . . . . . . . . . . . . .  520.109 Ordnance sigbt. E. G. Parkhurst . . . . . . . . . . . . . . . . . . . .  520.075 

I Coal conveyer, H. L. Carstein . . . . . . . . . . . . . . . . . . . . . . .  620,133 Organ, pipe. E. E. Palm . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  620,167 Coffee pot. J: S. Duulap . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  520.039 Organ pipe, W. T. F. Weigle . . . . . . . . . . . . . . . . . . . . . . . . . 520.344 Column or plle, metalhc. R. Gray. , . . . .  , . . . . . . . . .  , . 520.047 Pack lng, corrugated, J. M. Leaver . . . . . . . . . . . . . . . . . .  520,366 Commutator. C. Hoffmann . . . . . . . . . . . . . . . . . . . . . . . . . . . 520.264 Pail. L. J. Noble . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 520,074 By itself it has no electric action. 2. Will the air pres- Convertible chair. W.onson & Palmer . . . . . . . . . . . . .  520.284 Paper bags. making. E. E . . Claussen . . . . . . . . . . . . . . . . . 520.256 
snre be the same npon a hollow or a solid body of iden- 8g���'u�bl!1��[:;:S�L: 'Maso"D :  : : : : : : : : : : : : :  : : : : : :  �§ll:� Pap�l��g: ��'a��:�� ���:i��� �,.;'<1"

e
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tical shape and dimensions if a vacuum is created in the Cotton. apparatus for the treatment of. F_ Zedler 520.285 MacRonaid . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 520.066 
former, as, for instance, an exhausted electric lamp bulb Cott�npglt:��.

r
.� •. . ���:'. �.���

i
.�� .��:���i�� ����.�: 520,334 �:g:� ���j��7 t'<ftre��
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u
�erd���.���� .�. �.���.��� 

. .': �r6:�3i 
or a solid piece of glass of same shape and sizc ? A. Yes. Coupling. See Car couplinl<. Paper. pocket package for toilet. C. L. Houghton. 520.055 
3. Taking a cylindrical box. open at one end. with a well ��:,;k:v;;a�i:�:\'\:�'bavid8·:::::. �'::::::::::::. : : : :  ��:� �t�i�i���hi�

ol
g:���� 

c
��ft?tiytn:' �r:C�'in,,"Di: 520. 154 

fitting piston closing the openi?g. and exhausting �ir in 8�;g�:;!f ���h':'��t:p.W��li';,';irdon: : : : : : : : : : : : : : : :  g§ll:!i1l3 Phfto�ra%�\�' j,iate 'boider' 'JiJ: 'B: Barke':: : : : : : : : : : :  g§ll:� box, I get the full atmospherIC pressure on outSIde of Cut-out and cord adjuster. combined. E. D. Knap 520.318 Photographic shutter. H. H. Turner . . . . . . . . . . . . . • . . 520.198 
piston. do I not ? A. Yes. 4. What is the air pressure Cutter. See Corn �tubble cutter. Root cntter. Piano. A. Felldin . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  520,139 
at sea level per square inch ? A. About 14'7 ponnds per cutr:r

rgr�J�';,{:,\�':,�'W. �.
n
�e�

ntte 
.. : . . . . . . . . . . . . . . . .  520.260 �:���: l�

a
tfr'i;srei-c��:.n: : : : : : : : : : : : : : : : :  

. . . . : :  : ::: : ��:i� 
square inch. varying continually. 5. Will a vacnum Cutter bead. rotary. G. C. Goodyear . . . . . . . . . . . . . . . . 520.046 Planter. to.bacco. W. M .  Kubns . . . . . . . .. . . . . . . . . . . . .. 520.187 
vessel, if immersed in water, have to overcome more re- B:�hb�a:J�ri�Pf��'d�:.

d
��l:i�fe� r��jjleaBe:.':.':: g�:m ����:��:y;tiI�·��ii{:����� .��'. �: . ����: .' .' .' : : :.: : : g�:�i 

sistance than if it were filled with air at atmospheric pres- B���a�:J'�l;:t���ifoor���;: Amm·o,;-:::::::::. :.: : : : g§ll:�� Pne;�':,
t
��e

d
������� . �

y
.�
t
�[ll�.' . .  S';.

i
���. ��.

i
� .���: .� : 520,()6( sure ? A. No. Diamond, glazier's, P. Sinsz . . . . . . . . . . . . . . . . . . . . . . . . . .  520.247 Powder box, C. P. Thomas . . . . . . . . . . . . . . . . . . . . . . . . . . .  520,343 

Disk. indexed. A. J. Wills . . . . . . . . . . . . . . . . . . . . . . . . . . .  520.100 Power transmitter. L. L. Miller . . . . . . . . . . . . . . . . . . . .  520,326 
(6061) M. A. MeG. writes : Is impure 

air heavier than pnre air. and why ? The point in 
question is. where is the proper place to open a ventila
tion flue into a room for the purpose of carrying out the 
foul air? A. Impure air, owing to the presence of carbon 
dioxide gas. is often a little heavier than pure air at 
the same temperature. But as impure air in rooms is 
apt to be heated. by being exhaled from the lungs or by 
being produced from gas flames. it is lighter generally than 
the pure and colder air. Consequently, it accmnmulates 
near the ceiling and is quickest removed by a ventilator 
placed there. But here angther trouble comes in. A 
ventilator near the ceiling may cause a draught through 
the room and leave much of the contents ventilated im
perfectly. We suggest Billings' "Ventilation and Heat
ing," $6. 

Door, R. Weidauer . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. . .  620.174 Preserving jar, H. A. Robinson . . . . . . . . . . . . . . . . . . . . . 526.3:18 
Door, flexi ble. H. N. H. LUlll'in . . . . . . . . . . . . . . . . . . . . . .  520,065 Press. See Printing press. 
Door, flexible, A. S .  Spaulding . . . . . . . . . . . . . . . . . . . . . .  520,089 Pressure recorder, J. Naylor, Jr . . . . . . . . . . . . . . . . . . . . 520,073 
Door spring. J. L. wnson . . . . . . . . . . . . . . . . . . . . . . . . . . . . t20,2S2 Primer, electrical. W. Mason . . . . . . . . . . . . . . . . . . . . . . . 520,116 
Doors, etc .. track or carrier for, G. E. Witt . . . . . . . . 520,199 Printing press inking apparatus, W. C. Wendte, Draught equalizer. S. I. Larkins . . . . . . . . . . . . . . . . . . . . . 520.322 520.345. 520,346 
Drainage system, P. Scanlon . . . . . . . . . . . . . . . . . . . . . . . .  520,146 Printing press, rotary, J. Michaud . . . . . . . . . . . . . . . . .  520.069 
Draw bar. M. M. Suppes . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  520.090 Propeller sbaft bearinl<. A. J. Beaudette . . . . . . . . . .  520,291 
Dredgers. hopper and valve for hopper. rA. G. Pump valve. C. Zies . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  520.349 

Lyster . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 520.210 Pumping engme, direct-acting, G. De Laval . . . . . . .  620,237 
Drill ing machine, A. Goddard . . . . . . . . . . . . . . . . . . . . . . .  520,142 Punching machine, T. A. Norris . . . . . . . . . . . . . . . . . . . .  520,215 
Drilling machine. portable. W. J. McGehe . . . .  . .  520.118 Puzzle. T. P. Briody . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  520.155 
Earthenware vessels, die for the manufacture of, Rack. �ee Barrel or cask rack. N. W. Bocb . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  520,294 Rail bending tool. W. H. Pbillips . . . . . . . . . . . . . . . . • . .  520.078 
Egg preservinl< case • .  J. H. Bowley . . . . . . . . . . . . . . . . . .  520.252 Rail tie plate and brac� A. L. Starke . . . . . . . . . . . . . . .  520.276 
Electric arc I ightinl< system. D. Higbam . . . . . . . . . . .  520.232 Railway cattle guard. E. Cook . . . . . . . . . . . . . . . 520.178. 520.179 
Electric battery, W. W. Burnham . . . . . . . . . . . . . . . . . .  520,033 Railway, conduit electric, W. R. De Voe . . . . . . . . . . .  52G,304-
ElectriC current indicator. J. J. Wood . . . . . . . . . . . . .  520,129 �ailway, conduit electric, C. W. Siemens . . . . . . . . . .  520,36fi 
Electric machine or electric motor, dynamo, R. Railway crossing track cleaner. II'. C. Stendel . . . . . 520,1!:l2 

K. Welcb . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  520.152 Railway. electric. E. W. Von Siemens . . . . . . . . . . . . . .  520.274 
Electric machines or motors, brush bolder fordy- Railway, elevated, Ii'. J .  Korff . . . . . . . . . . . . . . . . . . . . . . .  520,1r3 namo, A. L. Riker . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 520,169 Railway grIp mechanism, cable, C. I. Earll . . . . . . . .  520,259 
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G. H. "''"hittingham . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 520,280 Railway signal device, F. E. Kinsman . . . . . . . . . . . . . .  520,001 
ElectriC motors, pedal governor for. A. G. McKee 520,(172 Railway signals, tension adjusting device for, J. (6062) X. Y. Z. asks : 1. Would it make �1��I�i� ��i��g�it���W�:ii:e .�����.�: : : : : : : : : : : : : ��:�g Ralwa���Pt�b . . 

D:M·:(�ii�·rch: ·. : : : ·::::::::::: ·::. : : :  ��:�r any difference if you were to put the parts of a battery. i.  e. FJiectrical apparatus. coin-controlled. J. O. Frost. 520.044 Railway switch. E. W. Coughlin . . . . . . . . . . . . . . . . . . . .  520.302 the carbon and zinc, into a large tank or into the glass jar Electrical contact mechanism, J. F. Blake . . . . . . . . . 520.351 Railway trains or vehicles, apparatus for control-
which belongs to the battery, each having the same 80-

Ele��.r��IIi?�;8������ ��� �i.s.��i.��.t.i��: �.�����.��.'. 5�,Ofl) Rail�fy
t
�:Oll�;,

e
cle

e
J���·fl�·:.· �1::r;:.��::::.' ::: :.: ��:� 

Intion in proportion ? A. It would make no difference. Electrolytic cell, T. Craney . . . . . . . . . . . . . . . . . . . . . . . . . .  520.257 Railways. block system for trolley. W. F. Lewis . .  520.323 
2. And wonld it make any difference if the carbon and �l�;:�g�: J��� rJx�����i.� .�1.�:�:.��: . . . . . . . . . . . . . . . . .  520.043 ����r s�r';,ep��n��rce. E. L. Schmitz . . . . . . . . . . . . .. 520.272 
zinc were placed as far as possible away from each other? Elevator gate safety device, A. C. BeRrdswortb . . . 520,103 Recorder. See Pressure recorder. Time re-
A. It would increase the resistance up to a certain distance :�e,ti���r ��e

eiru�;l�:·l�g�n�raves . . . . . . . . . . . . . . . .  W),160 Ree��
r��e Time reel . 

after which the resistance would be constant. 3. What -::J�i,;�f,:'r�'l;��i�';;t�r�·xtri>.;t:: Swift . . . . . . . . . . .  520.147 ���ir"t��;,a�e:n1iI��� :re;��\::�or?����r.i!�
e
#. P. would be the resistance of a regular bell wire about one- Eyeglasses, Bennum & McKim . . . . . . . . . . . . . . . . . . . . . .  520.028 Jones . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  520.317 

sixteenth of an inch in diameter and 100 feet long ? A. Feedwater beater and purifier. C. W. McDanlel. . .  520.211 Rolling apparatus. beam. F. H. Kindl . . . . . . . . . . . . . .  52C.06O 
Feedwater heater and purifier, W. Shedlock . . . . . .  520,084 Roofing. metallic, W. H. Mullins . . . . . . . . . . . .  520,::'.70, 520,371 

About 0'16 ohm. b"ence. G. H. Perkins . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  520,217 Root cutter and stump extractor, E. E. Kirven .. . .  520,363 
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F ine  Experimental M achine Work.  
D' Amour ,," Littledale, 204 E.  4 3d  St., New York. 

Rubber articles, manufacturing hard, J. Thom-
son . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . • . . . . .  u 

Rule, slide, T. H. Johnson . . . . . . . . . . . . . . . . . . . . . . . . . .  . 
�i'lverfiGements. 

Sand mould and runner, S. J .  Adams . . . . . . . . . . . . . . . 
Saw, dr�, J. H. Blackman, Jr . . . . . . . . . . . . . . . . . . . . . . . OR D I N A R Y R A TES. Sawing machine indicator, veneer, W. M. Dicker- I n81de I»alle, each hll�el· t jo l l  _ _  7' d ceut8 11 l ine 
Sca��yd ·ciam·p· ·j· ·iiiiieniias;, . .  · · · · · · ·  . . . . . .  · · · · · · · · · · g�N�i Unci. I'alre. ellch i n .erti on - - - - $ 1 . 0 0 n l i ne  

In Architecture. 
Architectural Drawing. �I! LI�(llin$j Scraper, B. F. !;h�art . . . . . . . .  :::::::::::::::::::: • . ::.: 520;085 

Screen. See Window screen . H�r ���e:o:;: '1�.�lt!:�:d.Of Advertisements, Special and 
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c
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i
:c'iii!·e�o���'���·:D: Rogers: : M� 'I'he  above are char�eB per a�ate line-about ei�ht 

Plumbinw;, Heating and Ventilation, 
Bridge EngineerillJ, 
Railroad Engineenn�, 
Sutveying and MappIng, 

S d . J 8 0:)1 words per l ine. 'I'his notice shows the width of the line. 
s�iY�E:j-��rook;�.�: : : : : : : : : : : : : : : : : : : : : : : : ::520.389: ap.d is set in agate type. 'EIlllraviD.jls Ipay head adver- ::��:��ci�i Drawing, 
Seed separating machine cotton T. A. Jackson . . tlsements at the same rate per agat� hne. by measure .. 
Seeder. L. C. Evans . . . . . .  : . . . . . . . .  : . . . . . . . . . . . . . . . . . . .  520,1 l 'llenh a
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Sewing looped fabrics machine for J. Kohler receIve a u l�tlon ce .as ear y as urs ay • ' 520:208, 520,209 1 momin� to appear In tbe followIng week's issue. E L E C T R I C I T Y .  
Diplomas awarded. To begin students need only 

know how to read and write. Send for FREE Circular 
of iuformation stating the subject you think of studying 
to 'l'he t)ol'I'e!!ipOlldence �chool of llleehallic8 
and l lldu�triul �ci ellces,  �cru.nton. Pa. 

The best Motor in the world for driving all kinds of 
light machinery, noiseless, neat, compacti invaluable Sewing macbine felling attachment, J. W. Betz . .  520,292 

Shears. See Animal shears. 
Sheet metal vessels, attacbing spouts to, G. W. P t t F t P M h' Knapp . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 020.235 a en 00  ower ae In 
Shelf structure, U. Snead et al . . . . . . . . . . . . . . . . . . . . . . 520,191 

C 
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choppers, etc. In use tbe worid over, and recommended 
ia��t:� ��:�

I
;:i:?l:.� e:��:,"��'1,:l'j��X: Sigmoid irrigat?r. G. ;S. sweljir . . . . . . . . .. . . . . . . . . . . . .• 520,275 0 m p i  ete 0 utfits. 

�trn:l·desv��e���T�I:�
g
l:�e & �!���. �����: . . . . . . 520, Wood or Metal workers without steam 4000 STUDENTS. Skirt protecting garment, L. Sittig . . . . . . . . . . . . . . . . . . 520, power can successfully �ompete with 

Sleeve section and cutf combined, G. S. Grier . . .  • the large sh.oPf!t- by .... us�ng ou.r New 

W E - H O U S E AND COLD ROOM.-BY I Sound, transmitting, H. B. Cox . . . . . . . . . . . . . . . . . . . . 5 ,  LA lI() It �A .� ] l\ h  ;ll nc lt l l l e�'Y' 
Spark conductor for steam enginas. J. T. King . . . .  520,115 latest and most Improved for practIcal 
Spectacle frame, H. W .  Wildt . . . . . . . . . . . . . . . . . . . . • . .  520,347 Shop Use, .also for Ind,ustrial Schools, 
Spokes from wheel hubs, macbine for extracting, Home Traming, etc. Catalogue free. R. G. HatOeld. With directions for constrnctlon. Fout .... 

engravings. Contained in SCIENTIFIC AMERICAN SUP
PLEMENT. No. : HI .  Price 10 cents. To be had at tbis 
office and from all newsdealers. 

J. H. Davis . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  520,258 Se n eca F a I I  s M fg.  C o .  
���:.0Se�·j.,��ii,:iiii:: · · Doo,: ;;pririg: · · · · · · · · · · · ·  520,355 695 Water Street, Seneca Falls N. Y .  
Sfamp book, A.  ];'. Purdy . . . . . . . . . . . . . . . . . . . . . . . . . . . . 520,399 
Stand. See Garment stand. 
Steam trap, E. L. Perry . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  520,077 
Stove or range, cooking, 'I'. Gaskins . . . . . . . . . . . . . . . .  520,229 
Strainer attachment, barrel, F. B. Postlethwaite •• 520 
Street sweeper, A. J. Roberts . . . . . . . . . . . . . . . . . . . . . . . . 
Superb eater, G. Abrams . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 
Swimming pool or bath, A. Sutro . . . . . . . . . . . . . . . . . .  . 
Switch. See Carbon switcb. Electric swltcb. 

Railwav switcb. 
Switcbboard for bigh tension circuits, J. J. Wood 520,128 
�:P��ho��� N�*�

n
�l����· . . . . . . . . . . . . . . . . . . . . . . . . . . . . 520.086 

Telephone system. automatic. L. E. Simoneau . . . . 520,246 
Telepbone transmitter, H. M. & J .  Goodman . . . . . .  520.300 
Telephone trunk line system, Sabin & Hampton . .  520.083 
Theater appliance, A. Lake . . . . . . . . . . . . . . . . . . . . . . . . • .  520.236 
Thrashing macbine band cutter and feeder. F. A. 

Oliva . . . • . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  520,216 
Thrashing machine grain elevator, J. R. Harri-
Ti;;2Yock,' A: '&;1 D.S� ·:·:. : ... .

. '. ':::::::::::. :::::::::::::: 
'l.'hne lock, E. S. Pbelps . . . . . . . . . . . . . . . . . . . . . . . . . . . . • . .  
.rime recorder, workman's, D .  Hepp . . . . . . . . . . . . . . .  . 
Tobol<l'an slide. L. A. Thompson . . . . . . . . . . • . . . . . . . . , 
Toe weigbt., L. E. CampbelL . . . . . . . . . . . . . . . . . . . . . . . • . 
Tongue support, Rose & Kelley . . . . . . . . . . . . . . . . . . . .  . 
Toy, C. Miller . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . i�:l� bs::��l:�r�n i�a�' ��e;:�etrap'; " " " "  
'11rofley conductor, overhead. R. Muir . . . . . . . . . . . . .  520.329 
'l'l'ol ley wire hanger, McTigbe & Cbilds . . . . . . . . . . . . 520.213 
l'ruck and stand, combined barrel, A. Buys . . . . .. . .  520 104, 
'l'ruck for moviull heavy bodies, C. Kynoch . . . • . . . 
'l'urret-bead for drill machines, W. C. Jennings . .  . 
Turret-bead macbine, A. D. Qnint . . . . . . . . . . . . . . . . .  . 
Twine and making same, F. R. Williams . . . . . . . . • . . 
Twine holder. Hooker & Putnam . . . . . . . . . . . . . . . . . . .  520. 
Twine reel, W. H. Roehm . . . . . . . . . . . . . . . . . . . . . . . . . . . .  520,189 
Typesetting macbine, C. F. Hilder . . . . . . . . . . . . . . . . . .  52O.3U 
Typewriting machine, D. L. Tower . . . . . . . . . . . . . . . . . 520,172 
ftY,J'gf.,';�f�i�c�ni'�����.;: T: 'il: Comins:::::::::: �:ijlg 
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Uterns battery, C. S. W. Hinkley . . . . . . . . . . . . . . . . . .  520.206 
��l��: ��ff;,����'tf: 'X: Turner· .
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Valve gear for direct-acting engines, H. C. Ser-
geant . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  . 
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Vebicle'\;odY. J. J. VOllratb . . . . . . . . . . . . . . . . . . . . . . . .  .. 
�::l.

c
g;;,e;:�l \:'':A��D::' ��r.

e
N'.;siaiirters: : : : : : : :  

Washing machine, T .  B. Arndt . . . . . . . . . . . . . . . . . . . .  . .  
Watch cannon pinion, J. V . Coats . . . . . . . . . . . . . . . . .  . 
Water closet reservoir, G. B. Howell . . . . . . . . . . . . . .  . 
Water, gas. etc., street box for, A. H. Austin . . . .  .. 
Water gulley, double trap surface, L. W. Crosta . .  
Water meter, dis". J .  Thomson . . . . . . . . . . . . . . 520.195. 
Weedinjl Implement, G. W. McKenzie . . . . . . . . . . . . . 
We

W�;:i8�ri
d 
. . �������� . .  

s
.�?��' . .  ��.�

i
.�� . .  � �.��� . . � 520,382 

�:i:m� �.r�r:�Sgr�:·J:°lir���rdso;; . . ::: .. ::. : : �:illl� 
Welding apparatus, electriC, R. M. Hunter, 

520,359, 
Window. R. J. Mitchell . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 
;:��g; ��:':i, s���1?u�yg!rt�� .�����.� : : : : :'.: 
Windows or doors. packing or Bound deadening 

device for, H. C. W. Weybe . . . . . . . • . . . . . . . . . . . . . .  520,226 
Wrencb .  See Adjustable wr<¥lcb. 
Wrencb, C. Carlson . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  520,392 
Wrencb, T, Wheatley . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  520,099 

D E SIGNS. 
Atomizer toP .... C. F. Schrader . . . . . . . . . . . . . . . . . . . . . . . . . 23,282 
Badg�. J. K. lJavison . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  23,379 
Cup, M. Redon . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 23,280, 23,281 
Hammock, !. E. Palmer . . . . . . . . . . . . . . . . . . . . . .  23,302 to 23,309 
Measuring instruments, case for electrical, J. Van 

Vleck . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  23,293 to 23,301 
]\1:easuring instruments. case for electrical, E. 

Weston . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . • 23,287 to 23.292 
t!i�\�:���': ��¥': la'!b��������·::.·.·. ':. '. ':.:: :: ti;m 
Table top slab. J. C. Miller . . . . . . . . . . . . . . . . . . . . .. 28,285, 23,286 

TRADE MARKS. 
"RA)s.ams and OlllLlllent. ClOVer Medicine Company 24,757 
Beef, mutton. veal, pork, ham, sausage. and cured 

meats, Emil Winter Company . . . . . . . . . . . . . . . . . . . .  24,753 
�::i'��g�s.C

.
p����

o
':.:el�,°'Wr:c);esier 

. Rep".:tin,;; 24,750 
Cert����!:�:l:g�ciaiiieB: 'Dittman' & ·Kruii.·�::�: �:�� 
Cocktails and punch, W. H. Jones & Company . . . . . 24,739 
Coin-controlled and operated machines and appa-

ratus, C. C. Clawson . . . . . . . . . . . . . . . . . . . . . . . . . . . . • . . . 24,77'J Condition powde� W. G. Tilghman . . . . • . • . . . . . . . . . • 24,756 Congb sirnps. B. tl. GoU . . . • . . . . . . . . . . . . • • • . . . . . • . . . • .  2U58 Fertilizers, Emil Winter Company . . . . . . . . . . . . . . . . . .  24,762 
Flour, wbeat, S. Green . . . . . . . . . . . . . . . . . . . . . . . . 24,7<16 to 24,749 
Gum, cbewing, Faultless Cbemical Company . . . . • . .  24,741 
Hair grower, L. C. Olds . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. . . 24,754 
Hams and side meats, Anglo-American ProviSion 

Company. . . . .  . . . .  . . . . . . . .  . . . .  . . .  . . .  . .  . .  . . . . . . . . . . . . 24,752 
Lard, Anglo-American Provision Company . . • . . . . .  24,751 
Machines, tools, and implements and parts there-

�h::':�
t
���n:i�

o
glm�

r
a�� . ��� . .  ��. ����

i
��: 24,771 

Popcorn and candy of all kinds, manufactured, 
Eaton & Hobbs . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 24,7!1O 

K�'iE:a�!�
O
�o�

O Xf::a':.�1 ��ai�����d,��e��g�·& 
24,755 

Robbins . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . •  24,761 
Remedies for putifying and treating the blood. 

McKesson & Robbins . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  24.780 
Remedy for tbe blood, B. H. Goll . .  . . . . . . . . . . . . . . . . . .  24,759 
Shoes, leather. Hathaway, Soule & Harrington . . . .  24.734 
Starch for food aGd laundry purposes, National 

Starch Manufacturing Company . . . . . . . . . . . . . . . •  24,745 �\��?p���u..,d�id��::l. ���I&��.�.��:: : :�:�: �NM Tobacco, leaf, L. Loeb & Company . . . . . . . . . . . . . . . . . .  24,737 Tools, earth-WOrking> Collins Company . . . . . . . . . . . . .  21,770 Tools for the care 01 cycles. hand, Ames & Frost 
Company . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . '" 24,767 

Tools, machinists'. con ins Company . . . . . . . . . . . • . . . .  24.769 
Twine, binding, Walter A. Wood Harvester Com-

pany. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  . . . . . . . 24,736 
Washing- compound fQr laundry and other pur-

poses, R. Jarrait . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  24,742 Watchcases. Bay State Watcb Case Company . . . . • .  24,733 Waterproofed silk pile fabric. Lister & Company . . 24,735 Wlliskies. cordials, wines, and liquors, Rheinstrom, Bet.tman, Johnson &; Company . . . . . . . . . . . . . . . . . . .  24,736 Wrencbes, Wbitman & Barnes Manufacturing 
Company . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 24,768 

A prin ted  copy of the s�eCiflcation and drawing of 
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25 cents. In ordering please state the name and number 
of tbe patent desired. and remit to Munn & Co., 361 
Broadway, New York. 

(:nnnd inu Jla t e ll t M  may now be obtained by the inventors for anr of the inventions named in the fore .. 
fF����fc�[�dtt�

d
c�����fl

e ��mfITit�te
a ���e�

f t�gre¥�j 
instructions address MUDD & Co., 361 Broadway. New 
York. Otber foreign patents may also be obtained. 

LAT H E S Shapers Planers Drills, Machine Shop 
� Outfl ts, Foot Lathes).. Tools and Supplies. 

Catalogue Free. SEB.aSTIAN LA'.L'HE CO., 
120 CULVERT ST., CINCINNATI, O. � M A N U F'A C T U R E.  TO OR O E.R 

PEC IALT I ES & N O V E LT I E S - PATENTED 
ARTICLES -SMALL OR F I N E MACH I N ERY. 

triO p.---- c..\Jt OTTO KONIG SLOW � fgp.l�\.o.--49 M ICHIG A N  Sr. CL£V£LANO, O 

A L S I T E  , S O L D E R  
-FOR-

A L U M I N U M . 
Does not disintegrate. The Butt joint can be rolled, 
hammered, or drawn. Full particulars on application. 
ALSITE ALUMINUM CO.. 106 Liberty St., New York. 

BA R N E S '  

FO R LI G H T  W O R K. 
Has these Great Adnntares : The 

speed can be instantly changed 
from 0 to 1600 without stopping or 
shifting belts. Power applied can 
be graduated to d rive WIth equal 
safety th e smallest or largest 
drills within its range-a wonder· 
ful economy i n  time "and great 

saving in drill breakage. 

Send for catalogue. 

W. F. & JNO. BARNES CO., 
Ruby St. ,  Rockford, Ill. 

THE OF BlRDS.-SOME RE-
cent attempts at writin� the Bongs of birds in musical 
characters. The song of the nightingale. skylark. spnr
row. cuckoo. ringdove. thrush, bul lfinch. canary. gold
finch. linnet.. and blacl{b ird . \Vith 11 figures. Contained 
i n SCI ENTIFIC AMERICAN SUPPLEMENT. No. 9�':).  
Price 10 cents. To  be bad a t  tbis office and from all 
newsdealers. 

B U Y  
T E L E P H O N E S  
Tllot nre flood-uot ' "  cheap th ings." The difler
ence in cost is litUe. We guarantee our apparatus and 
fr:;

r
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WESTERN TELEPHONE CONSTRUCTION CO., 

«0 Monadnock Block, CHICAGO. 
Largest ManuJacWn"ers of 7'elephones in tlw Unitea States • 

ART ESIAN WELLS. -BY PROF. E. 
G. Smith. A paper on artesian wells as a source of water supply. Essential geological conditions of arte
sian wells. Some chemical feature8 of artesian well 
supply. Contained in SCIENTIFIC A MERICA N SuP .. 
PLEMENT. No. 94.1 . Price 10 cents. '1'0 be had at this 
Office and from all newsdealers. 

O I L WE L L  S U P P LY GO.  
9 1  &: 92 W A'rER STREET, 

PITTSBURG, PA. 
Manufacturers of  everything needed for 

ARTESIAN WELLS 
for eIY'o'i�e�:,sE��n':.��rp�rc������ Tests 

Drilling Tools, etc. lilustratea ca t (���?1itf'8h;:i: ��t:''e;��i�is-

Good Second - � Lot of C rosby in quantities .  write to THE JONES BROS. ELEC
Drop J��� i\�'ktrl�

e
�R�

e
;'li�.,

a
��r�

i
��ei��'6'l,'io. TRIC CO. , 28-30-32 West Court St. ,  Cin'ti, O. 

DoTo U R  OW N �,,:!:es���$: 
R I N T I N G  

Small Newspaper, $44 
• All easy, printed rnles. 

maker and saver. Stamp for 
�8.t�log·ue, presses, type, paper, etc., to 

MEBI DEN, CONN. 

A New and Valuab l e  Book. 

1 2, 5 00 Receipts. ' 0 8  Pages. Price $ 5 .  
BO!tna i n  Sheep, $6 .  Half-.Morocco, $6.aO. 

GAS A N D GASOLI N E  E N G I N ES . 2 TO 100 H. P. 

ON 
e all power putposes. 

W H I T E  &. M I D D L E T O N  CAS E N C I N E  C O . ,  
729 to  735 E.  Pratt Street. Baltimore, Md. TH E  LI N K - B E LT C O M P A N I ES ,  

PHILAD ELPmA. NEW YORK. OmOAGO. 
�rfl�'it.�:I¥fn�

h
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use 
Ewart Link-Belting (31 regular sizes). 
SI-1�(i!�fJr':J!:fe

e'bl'�d�'E:b�l�
ansmissions, 

cant J oumal Bearings. 
Machinery for elevating and 

conveying any material. 
Philadelphia address, �020 Hunting Park 

CEMENT TESTING. -BY SPENC E R  
B.  Newberry. A brief synopsis o f  the requirements and 
instructions for tefltinll cement that have been adopted 
as a standard in different countries, together with a few 
nqtes t�ken from the author's own experience. Con .. 
tamed In SCIENTIFIC AMERICAN SUPPLEMENT, No. 9aii. Price 10 cents. To be had at this office and from 
all newsdeulers. 

�1IiiIIIiIiiI .. \ "OTTO" 
GAS AND GASOLINE 

E N Q I N ES.  

Tbis splendid work contains a careful compilation of the most useful Receipts and Replies given in tbe Notes and Queries of correspondents as pubHshed in the �ci-emilic Amel'ican during tbe past flftr. years ; together J.3 to 100 h. p. Can 
with many valuable and important addItions. I be used In cities or 

are unprofitable ,  
Unless they contain sufficient Potash. 
Complete fertilizers should contain at least 6 per cent, 

of Potash. 
Fertilizers for Potatoes, Tobacco, Fruits and Vegeta· 

bles should contain from 10 to 15 per cent. of Potash. 
To obtain best results nse fertilizers containing enoug-h 
i.��8��lgh:rf�� lo'l:�
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P"' E�'I' A II I . I S II E II l S<la.  
Thll  M ost Popu lar  Scienti fi c  Paper  i n  the  World 

O n l y  8 3 . 0 0  I t  Y enr. I n c l u d i ng  l'ol!ttnae. 
Weel"y-�� N ll illbel 's IL lt elu'. 

'1' 11 1 8  ,v i d e l y  c i l'c u l u red and splendidly lllustrated 
paper Is published weekly. Every numbel' contains .ix
teen PaJles of useful information and a large number of 
orig-inal engraVini:8 of new inventions and discoveries, 
l'epresenLinji;:" EnJ!"ineering Works. Steam :Machinery. 
New lnventiollB, Novelties in MechaniCS, Manufactures, 
Chemistry. Electrfcity Telegraphy. Pbotograpby, Arcb!_ 
Lecture, Agricultare. Horticulture, Natural History, 
etc. Complete list of patents each week. 

'I' e r  ... 8 o f  � ll b!ilC I· i l) l i o l l .-One copy of th� SCIl!JN-
1.'.l.1l' l l' AMlllRJCAN wUI be sHnt for ml.e l/faJ'-52 numbers
postage prepaid, to any subscriber In the United States. 
Canada, or Mexico. on l'pcelpt of I h ree d o l l n.l·f!i by the 
publishers ; six montos, $1.50 : tbree montbs. $1.00. 

Clubs.-Ilpecial rates for several names. and to Post 
Masters. Write for particulars. 

The safest way to remit IS bY Postal Order, Draft. or 
I<lxpress Money Order. Money carefully placed inside 
of envelopes. securely sealed. and cOiTectly addressed, 
seldom goes astray. bUL is at the sender's risk. Address 
all letters and make all orders. drafts, etc .• payable to 

lU U N N  & U O  •• 3 U l  B I' O l l d "' Il )' ,  N e \", \.' 0 1 ' 1  • •  

'r H E  Idtlltifit �mtdtau luppltmrut 
This i s  a sepw'aLe and distinct publication from 'l'H E 

SCIENTIFIC AMER ICAN. bnt is uniform therewltb in size. 
every number containing sixteen large p�es full of en
lITavings. many of wbicb are taken from foreign papers 
and accompanied wltb translated descriptions. 'rB E 
SCTENTIFIC AMERICAN IlUPPLEM ENT Is published week
ly. anll includes a very wide range of contents. It pre
sents the most I'ecent papers by eminent writers in all 
the principal departments of Science and tbe Useful 
Arts. embracln" Biology, Geology. Mineralogy. Natural 
History. GeolITapby. Arcbreology, Astronomy Cbeml.
tl·Y. Electricity, Light, Heat, Mechanical Engineering. 
Steam and Railway Eng-ineering, Mining, Ship Bui lding. 
Marine Engineering, Pbotography, Technology. Manu
facturing Industries. Sanitary Engineering, Agricul ,ure. 
Horticulture. Domestic Economy, Biography, Medicine. 
etc. A vast amount of fresh and valuable Information 
Obtainable in no otber publicatIOn. 

The most important En¢neeJrino Works. Mecbanisms. 
and Manllfactutes at home and abroad Me Illustrated 
and described in tbe StTP PLEM ENT. 

Price for tbe SUPPLEMENT for tbe United States, 
Caz:..aaa, and Mexico. $5.00 a year ; or one copy of the 
SCIENTIFIC .A M .,RICAN and one copy of the SUPPLE

MENT, botb mailed for one year to one address for $7.00. 
Single copies, 10 cents. Address and remit by postal order, 
express money order. or check.. 

lU U N �  "" C O  . . 3 6 1 H r o a d w n y ,  N e w  York. 
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volume of  the kind ever placed before the  public. I ., or gas machines. 
BUI LDERS' EDITION is issued montbly. $2.50 a year. No Boi ler, 'l'he work may be regarded as tbe product of tbe stud- . OVER No Danger, Single copies. 25 cents. Tbirty-two large quarto pages, 
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e
o�� ���:?���:a;To�t:i��� 30,000 SOLD. N 0 En�ineer. forming a Large and splendid llaL:azine of Architecture. 

being of the higbest value. arranged and condensed in OTTO GAS ENGINE WORKS. PHILADELPmA. richly adorned with 'ie""", ph" " in cnim·s. and with 
concise form convenient for ready use. I ---___ _____ . other flne engraviD.g"s ; illustrating the most interesting 

Almost every inqniry that can be tbought of. relating H Y P N OT I S M . My ori�tnal metbod $ 1 .  Ruggest- examples of modern architectural construction and to. fo�ulre used in the various manufacturing inttus- . • ive Therapeutics, 400 pp., vet:y prac- al1ied sUb.iects. trIes, WIll here be found answered. tIcal, $3.50. Dr. Anderson, Masonic Tem .. S.A.6, Chicago ,I 
Instructions for working many different processes in I -- A speCial feature is the presentation in each number 

the arts are given I STEEL BALLS f M A C  HI NFl R Y of a variety of the latest and best plans for private resi-
Those wbo are' engaged in any branch of industry I JfJURNALS and' BI- dences. city and country including tbose of very mod-probably will find in thIs book much that Is of practical I OYOLES a specialty. erate COSt as well as tbe more expensive. Drawings in value in their respective cal1ings. Balls from J.8" to 2" diam. in stock 
Those who are in search of independent business or Balls of � 1111 Material nr SN .. ze made perspective and in color are given. together with Plans. 

employment, relating to the b ome manufacture of sam- to orde�. A ccuracy of sphere, size Descriptions, Locations. Estimated Cost. etc. 
pIe articles, will find In it bundreds of most excellent and umformlty of strength gnar- Tbe elegance and cbeapness of this magnificent. work sllllgestions. anteed. � lYritp jor Prices. . " iF Send jor Descriptive Circular Also manufacturers of Automa- have won for It the ] . a l'L!"e�[ (,I I'c n l at ioll of any 

MUNN & CO P bl' h
' tic S�rew ¥achtnes for Sewing . Architectural publication In tbe world. Sold by all news-., U IS ers, Macbmes, BICycles, etc. I <'ealers. $2.50 . year. Remit to SCIENTIFIC A1UERICAN OFFICE, Cleve land  M ach i ne  Screw Co. iU U N �  "" eo . . Publi8bers, 361 Broadway, New York. 133 �d Ave., Cleveland, O. 361 Broadway, New York. 
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Foanried by Mathew Carey, 17S5a 
H E N R Y C A R E Y  B A I R D  & CO . ,  

INDUSTRIAl, PUBLISHEHS, BOOKSELLEHS & Il\IPORTERS 
8 1 0  Walnu t  ";t., I'hiladelphia, I'a .. U. S. A .  
;TOur new and Revised Catalogue of Practical and 

Scientific Books. 88 pages. 8vo, and our other Catalogues 
and Circulars, the whole covering- every branch of Sci
ence applied to the Arts, sent free and free of posta�e 
to any one in any part of the world who will furnish his 
Elddres8a 

The M c C O N N ELL 

Gorm Proof Filtors 
REMOVE M ICROBES 

-AND-
All  Kinds of Disease C�el·JlI S .  

1 s  a li'tltrr and Cooler COlnb'ill('(l. 
rrbe ice as it melts is filtered. 

No other gravity IIlter does this. 

The McConnell FIlter Co .  
B UF�'ALO, N .  Y. -----------

F "rfo'l�ll�?;s �;Ol�n����fT��lf; to�ierr0
1� �tr�! 

$fo7o?K) jer�;��" $3��i�:�h: t��:�ce;c
on 

P��:i:��r6
o��: 

cent., if desired. Located on L. I. R.R. and the Sound. 
Very advantageous for any light manufacturing. sucb 
as metal work. novelties. hardware, etc. Lot 5Ox100. 
faCing on two thoroughfares, 3 story brick building 
3Ox90, with boiler and engine annex building. Address 
" FACTORY." P. O. Box 2718, New York City. 
����-----.---------

For S a1e-ta�:� an3;aJ&a�1W 
SEED I N G  A T'I'ACHIllE'ST 

ILcliF�:::'=fr'�";::"· =ii :h�r� i� �i��<),�!;�' .j{;e :g�1� 
territory or by state rights for 

c::;�:l"'''Fi''''1!P sale. Send three stamps (6c.) 
for photo and description to 

J. E. HAIN ES. 
Box 70, illedford, N. J. 

J Cituti fic !tutticall. 

E��t�����;fr:��-�b�ra��� �?v� b��� I 
W

E CAN DO lT t • Mills, C.E .. containing much int'ormation that Call be • 
put to practical, use wherever artiticial means are, nece�- lliodelst Patterns, Machine Work. 
Mary for a sufficleIlt suppJy ot pure water. ContalIled , Ill W- J\-lachines and Castings in Quantities. 
�oCl

c
E
e����·I�'oA�:R��t�t
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Nh·o!iJ

a�l· ::��: r.rOPEKA FOUNDRY, TOPEKA, KANSAS. 
dealers. 

NO 

VANDUZEN SJ��M PUMP 
T H E  BEST IN  T H E  WORLD.  Pumps Any Kind of Liquid. 

Alwa.ys in Order, never Clogs nor 
freezes.  Every Pump Guara.nteed.  --1.0 SIZES.-to 12000 Gal lons pe. Hou •• Cost $'7 to $'75 each. Address 

THE VANDUZEN &. TIFT CO . ,  
102 t o  108 E .  Second St. , Cincinnati, o.  

BUYER, 
how�ver well informed, can afford to b e  without 

SEEGER & G U ERNSEY'S 
Cyclopedia of the M anufactures and Prod ucts 

of the  U n ited States, 
It comprises every article made in this cQuntry, from 

a carpet tack to a man-nj-1var. And under each article 
are given the names of the best manufacturers. 

One 1)ol., 1500 pages. Price $1 0, c(1'f'riage paid. 
TilE SEEGER &; GUE ltN S E Y  C O llII'A N Y ,  

7 1 I0wliug Green, N E W  YURK. 

Comfort, Economy, Safety-all de-

OCK & ORE  BREAKER 
Capacity u p  t o  200 tons per hour. 

Has produced more ballast. road 
metal, and broken Jllore ore than 
all other Breali:e s c(}mbined. 

Builders of High Grade :\linina 
Machinery. King-Darragh Con
centrator. Connersville Blowers. 

bend for LJatalogues 
C A T E S  I R O N  W O R KS,  

• i U  ( � � o .  {: l i l l r O I l  � (  • •  ( � h i c a � () 
136 C, Liberty St. N. Y. 237 C. Franklin St . •  Boston. l1a.8. 

S TEE L PEN  �:t�;
f'������oy!a"!\tto�r��ls�8

c��d 
stamps for produci ng 5000 gross weekly, by experienced 
workers. '.rbis is a bona fide 011"er to c10se an estate. 
Address 2173, SELL, 167 Fleet Street, London, England. 

CYCLO M ETE R ,  No . 2 .  
Acknowledged by  all first-class deal
ers and riders to be the only accurate 
instrument for measuring di stances 
on safety bicycles, Weight four 
ounces, complete. Lightest made. 
Registers 100 miles, instantly set back 

to zero. '}1housand mile Cyclometer No. 
1, for $7.50. Delivered free on receipt 
of price. 
1I 1LLIA RD C Y " L OIllE'l'ER C O .  

1128-30 N. 40th Street, $5.00. PHILADELPHIA, P A. 0l8NO Rider� 
can alford to be witbout this brake-- n'ltor Incubator. 

P H I . I I t't t 
mand it. It is automatic and as 'j,UiCk .. 1iu:n�re(l. of testimonials as to 
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� •  M EDALS and D I PLOMA AWARDED BAILEY MFG. C I I . ,  207 S. Canal St., CHICAGO. AT TIIG WORLD'� "AI R .  

earn the Watch Trade VV.A.N" TE.D. Large�%"l �j\C��!!�� Btamp. 

Responsible parties to take out letters patent in for. 61 RACE ST., BRISTOL, COHN. 
Eng raving and Jewelry Work. i!:�n��l(..��r��,9t\lr. :s��e�e��rintS�89r�,�\�i�e

a �';I�� �---- - . --
-.---- -- .-----

able patent. and is a good openindor party with some D ietz Safetv M i l l  Lantern.  ���J���fy l���!: PARSONS, I D E  & CO, � Oircular free. money. Liberal per'X���:Sa¥�T��·EAL, Bellaire, O. Burns kerosene. l':ircular free. Sample (expressage paid) 
302 B rad ley A v e . ,  P E O R I A  I L L  

for $1.50. R. E. DIETZ CO., 77 Lalght Street, New York. 
--- ' . The Phi ladelphia Co l lege of Ho ro logy , 
The Van N oman U n i v e rsal Bench Lathe Tl.iu,"h'"'l'v:;:.tc!J

e
!1:�rf:v��,o�;,," ARMSTRONG S '$: P I PE * T H READ I N G  

A Lathe, Milling Machine, Enqra'ving. 
Screw Cutter and Universal Why not learn the Best Trade 
Grinder in one tool. The known, by attending our school 
best tool made for all kinds where you may obtain a practical 
of small work. J\-lade by and thorough course of instruc-Waltbam Watch Tool Co. tion in all the branches pertaining 

SPRINGFIELD, MASS. to the watch business ? No ex-
___________ li'r __ s_'e_n_d_f_o_r_C_'a_t_a_!o_G_u_e. J:i�1��r�t��e����r�gue� �;�� 

STUDY OF SNOW CRY STALS.-BY Free. F. W. SCHULER, Principal, 
1215 Filhert St., Philadelphia, Pa. 

Both Hand and Power. 
Sizes 1 to 6 inches. 

Water, Gas, and Steam J:t'it
tel's' Tools. Hinged Pipe Vises, 
Pipe Cutters. .stucks ana Vil's 
'llIfI,ive'riwJly acknwwlf'd(Jf'rl to  be 

BEST. �Se1Ld ftJr co tulug. 
ArmsU'onQ llIfg. (; u . ,  

Bl'idgepol't, Conn. 
Dr. G. Hellmann. An interesting paper on the internal 
and external structure of snow crystals. as shown in 
some remarkable photomicrographs taken by Or. Neu
hass in the winter of 1892-93. \Vith 35 figures. Con
tained in SCIENTIFIC Al\lERICAN SUPPLEMEN'l'. Nos. 956 and 9�7 . Price 10 cent8 each. To be had at this 
office and from all newsdealers. M O D E LS B U I LT. My shop is specially equipped for 

Fine Experimental Work in 
Electricity and Mechanics: 

Orders by mail promptly attended to. 

The Most Useful Tool in any Shop is the 
R I V E T T  L A T H E 

MADE BY 
FANEU ll  WATCH TOOL CO. 

BRIGHTON, 
BOSTON MASS. U. S. A. 

.:s1ll!l1F .. 1il1iil-_IIIiII.-foo n,8.r1GiCliIl.
;:r'�'.A." .t.P.rl. write 

� l!!lk�:N'-:!!� 
Illustrated in SCIENTIFIC AMERICAN, March 31st, p. 197 

L I C H T  P R O O F  F I L M  C A R T R I D C E S .  
N O  D A R K  R O O M  R E QU I R E D .  

S. P. D E N ISON, • • 143 Centre Street, • • N EW YORK CITY. 

PEERLESS READY SENSITIZED PAPER. 
(GELATINE) 

Brilliant and Matt Surface. The Peerless will give liner results than can be obtained on any other paper. Has 
only to be tried to be appreCiated. Rapid and brilliant printer, Simple toning bath. Easily worked. 

:J3rO�D. d:J Pa1:D:1er J.v.J:fi;. CO. ,  :El.ool::J..es"ter, :N" . "Y"". 

MESSRS. MUNN & Co" Solicitors 
of Patents. have had nearly fifty 
years' continuous experience. Any 
one may quickly ascertain, free, 
whether an invention probably is 
patentable by writing to Munn & Co. 
Communications strictly confiden .. 
tial. A handbook of patents and 
how to obtain them sent free. 

CA LEN DAR !��Wl��le�v��� �':r\�kI;O�dl�� i�1e��t 
for any amount, rate or time. Sent on receipt of 25 
cents. JOHN KACHELMAN, JR., Evansville, Ind. 

35 1 

NS'  B U I L D I N G  D E S I C N S .  
ISSEND 2 5  CENTS ( Postal Note or , silver) for new book of 30 Popular 

� .  Plans from H Houses and Cottages ." U,� �� r!J, How to build right and economical. 
D. HOPKINS.  Archt, G rand Rapids. M ich, 

Adjustab le  Band Fasteners 
For T A N K  S RI� :M.; 

Best in thf' \\r o1-ld. 
and you will never build 
out using this fastener 

a specialty of Washing
and Louisiana Cypress 

Tanks. For circulars and prices 
address, mentioning this paper. 

The WI N S H I P  MFG.  CO . 
Cor State and Huron Streets, RACINE, WIS. 

Patent E lectri c 
V I S E .  

VALUABLE PATENTS F O R  SALE. 
New improved Nickel Soap Vase for Powdered Soap. 

Business successful, Will be generally used. Patented 

�lr.R��'{ga�:.
at�ri���gJ:rii��eil�d;��:tries. Tools 

T. P. STOWELL, P. O. Box No. 14, ROCHESTER, N. Y. �HIGH GRADE ONLY. Warranted. Contract
. - ors desiring a trnstworthy Jack Screw. ad

dress RUMSEY & Co .• LtfL �flnArut li'�ll:o. N, I .  

STEVENS PATENT 
:S P R I N G  K e; T  HOLI:: OALI �ERS 
I,eader. No.  7 a .  Price. by  mail, postpaid. 
S inch . • . . . . . . . . . .  $0.70 1 4  inch . . . . . . . . • . . . .  $0.75 

Each tool will open as wide as its legs are 
long, so a 2� inch opens 2;!.2 inches, 3-3, 4-4, 5-5, 
6-6, 8-8�. Ideal and Leader Spring Divi. 
ders and Calipers, Ideal Surface Gauges, Depth 
Gau"es. �nd 1;t"'ine :l\1achinists' '}'ools. ar lnustrated catalOGue free to all. 
J. STEVENS AR,US &; 'l'OOL CO •• 
P. O. Box 28J Chicopee Falls. Ma8.e. ----
Study E lectr ic ity at Home  
by our correspondence method .  rrhorough instruction 
with FRI':E ApPAHATUS. rrerms moderate. Cat. free. 
Scientiftc Machinist, CleveI'd, O. � o� B AN-D F INE GRAY I RON ilLSO ST EEL ALLEA_LE:l CI\::TINGS FR���C1AL £F\NS 
, � L - nN E  TINNING JAP � pl\11 

J T
LlOMAS DEVLlN .., co, F IN ISH ING . ANNIN G AND 

,11. lEHIGH AVE If< ilMERIGAN SJ PHILA • 

Develop ing of I nventions , i'ii'e�t�W��� 
a specialty. Best facilities and highest references. Me
chanical and Electrical Engineering. Construction and 
BUild:�:fi: � 

Ih��t",
ME�hirfl��r;.d

l ��iRt�e ftfrt:.�tus. 
17 Lexington Ave., ". E. Comer 23d St., New York City . 

D
EAFNESS & H EAD NO ISES CURED 

b y  INVISI ULE Tubular Cushions. Have belped 
combi:r.e �hi�;:r� H EA R��gH���nea�!1 a�t:t�s�8ev��i8 

eyes. F. lIhwox only, S5S-S-B'way, N.Y. Book of proofs F R E i �� f?:� .A DJ USTABLE HOLDERS 1)/t N O  TOR I NCA ESCtNT LAM PS . -j A fQC.wHITE GO.  WORCEST E R ,  I. ... � "" SEND FOR C I RCULARS . MAS S .  
NC> VV" ::El.E..A.I> Y ! 

Fourteenth Edition of 
Best and Most Practical Camera in the World regard. 

less of price. Prices. iliS to ili1ii.  m:r Send jor Description, with Sample oj Work. 
Boston Camera Mfg. Co., 382 Tremont St., Boston, Mass. PATENTS MATCH $ MACHINERY. E . t i S ·  Latest improved. Complete plants furnished. JOS. c. xperlmen a clence 

B y  R ichard A.  Proctor, F .R .A.S. 
* * * 

A series of twelve elegantly printed Maps of the I Ileavens, one for every month in the year. Specially 
prepared for use in North America. With descriptions 
accompanying each map, giving the names of the prlll
cipal stars and constel1ations. showing their relative 
positions at given hours and days of the month. 

A most beautiful and convenient work, speCially 
adapted for the use of those who desire to acquire 
a general knowledge of the starry realms. 

'ro which is added a description of the method of 
In'eparing and using artificial luminous stars as an aid 
in tixing in the mind the names and places of the 
variou8 stars and constellations. by Alfred E. Beach. 

taken through Munn & Co. receive 
special notice in the Scienti/k A mer .. 
ican. This splendid weekly paper, 
elegantly illustrated, has the largest 
Circulation of any scientific work. ,3 a year. Specimen copies free. 

Address MUNN & CO., 
New York, 361 Broadway. 

A TA ILOR-MADE SU IT  };�!�!n���i�:� FOR $10.00 Suit o f  Strict, l y  
A l l  Wool Serge 

equal to any local tailor's $18.00 suit for $10 
Express charges prepaid. Other �uits 
ju.st as c heap. We Save 60 per cent by buying 
blg lots of material from makers-that ac· 
cou nts for it. Send for samples of cloth and fu 11 particulars-Cree. 

l O U I S  VEHON.  Tailor. X 103 Adam� St .. C hicao' 

S5HAND BONE SHELL AND 
CORN MILLSfOr POllltrrmen• 
Circular and testimonials Free. 

WILSON BROS., Easton, Pa. 

EGGS . 
���� T Y P E  W H E E L S .  MODELS &.. EXPERIMENTAL WORK.SMALLMAtHIM[R'( NOVELTIES 6. ETC. "�W lDRK 5TENCIL WDRKS 100 NASSAU S! N ,T .. 

DONNELLY, 1209 Buttonwood Street, Philadelphia, Pa. 

ROSE POLYTECHNIC INSTITUTE 
TERRE HAUTE, IND.-A COLLEGE OF ENGINEElIING. 
Well endowed, well equipped. Courses in Mechanical. 
Electrical, Civil Engineering and Chemistry. Exten· 
8ive Machine Shops, Laboratories, Drawing Rooms, Library. Expenses l ow. Address II. T. EDDY. Pre8't. 

E LE CTR I CAL  SU PPL I ES 
at low prices. Send for price list. SOUTHERN ENGI
NEERING CO., Manuf'g Electricians, Louisville, Ky. 

ELECTRO-MAGNETIC 
T E L E P H O N ES 

Our "PEEltLESS" $.').00 Outfit com· 
pnses two Combined Transmitters and 
Receivers, two Electric Call Bells, two 
Batteries, 200 ft. Wire, ( extra wire lOCo 
per 100 ft. ) 6 Porcelain Insulators, com· u) ploto connections and instructions ;  

I- l'rice $,').OU by  �xpress; sent C .  O .  � .  if iLl $1.00 accompames order. Everythmg 
CO L�liYcoG:tll!t:,t��I����� 

a
sf��� ��;� C\I fection for all short lines, 1-4 mile and 

����!���:J�:r;��':;� 'Send for catalogue for long Hues. 
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(,l1se, 51 1C ,  extra 
Address Simplex '11ypewriter Co., 26 E. lSth St., New York 

Altogether this is one of the most popular, useful 
and valul1ble works of the kind ever published. FULTON FOUNDRY A N D  M A C H I N E  W O R K S  

One quarto volume, elegantly bound in cloth. l'rice 21 F U R MAN STR E ET (NEAR F U LTON FERRY).  BROOKLY N ,  N . Y. 
S2.iiO. postpaid. I - - �' I N E  MACHI N ER Y  I R O N  CA IS'l' I N GtS - -

MUNN & CO., Publishers, '1'001 and pa�!�{8r�::���fJ:::�':i�t�:�h���I�;, IM'.::c�[�:�::J\�:�Br§hwv:.!'�x)�ork, I'lain 

361 Broadway, New York. Telephone, Brooklyn Ml.3. E. B. WILLCOX. 

REVISED AND ENLARGED. 
120 I'ages alld 1 ]  II �Ilpe .. b (Juts added. 

Just the thing for a present for any man, woman, 
student, teacber. or any ('Ile interested in science. 

In tlJe new matter contained in the last. edition will be 
found the Scientifie Use ot the Phonograph, the curious 
of)tical illusion known as the Anorthoseope, together 
with other new and interesting Optical 1I1usion8, tbe 
Optical Projection of Opaque Objects. new experiments 
in Project.ion, Iridescent Glass, some points in Photo
graphy. including Hand Cameras, Cane Camel'a�, etc. ; 
Systems of EI(�ctrical Distribution, Electrieal Or<� Find� 
er, Electrieal Rocker, Electric Chimes, How to Color 
Lantern Slides, Study of the Stars, and a great deal of 
otber new matter whICb will prove of interest to scien
triftc readers. 
840 pages, 782 line cuts. substantially and beautifully 

bound. Price in cloth, by mail. $ 4 .  Ha.l£ morocco, I!).  
�.send jor illwitrflted c trcmar. 

M U N N  & CO. ,  Pub l i shers, 
Offi ce of the SC I E N T I F I C  A M E R I C A N ,  

3 6 1  BROAD WAY, NEW YORK. 

© 1894 SCIENTIFIC AMERICAN, INC
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O K J) ] ,\ A R Y  H A TE "; .  
J II � i d t�  l'nge. each i U tol e l' t i u ll . ..  ,. � c e n t s  n line 
Bach: Page. each i U ", c l' t i u ll . .. ..  $1 .00 n line 

I1r' For SOlHf ci(lss('� of Alircl'ti.sements,  Special and 
Hi9i1n Tiltes aTe n:qllirca. 

'l'he atove are charges per agate liile -about eight 
words per line. This notice shows tile widtll of the line, 
and is set in agate type. Engraving:s may head adver
t isements at the same rate per agate line. uy tneasure
mellt, as the letter press .  Advertisements must be 
received at Publication Office as early as 'l'hursday 
morning to appear in the following week's issue. 

,BOSTON '  NE\J YORK 
PHlrADI:LPt1IA 

CHICAGO ' DeTROIT· DENVI:R - . . I 

� SANJ:RANCISCO �� 
COLD FORGED PRODUCT, 

Fluted Tire Bolt 
Patented Nov. 1l. 1890 ; Oct. 20, 1891. 

Is atUl'er and stronger than a common holt. The tluted 
!:!hank prevents the bolt from turning 

in the rim and tire. 

C O  L 0 { )L \ C H ] � E  1'i ( ' I.tE W :O;  
S T O V E  B O  1.'1' '';  
I, OCK < : A l'  ,.. ( ' R E W ";  

F O R G E D  ,.. I D E  K N O H  ,.; e H E W S  
TIIREA]) E lI  W Tla; ,.;  

I ! ! ! l ; 
! � 
! 
; 

AMERICAN SCREW COMPANY, 
P R OV I D E N C E  

The 
American 
Bell Telephone 
Company, 

1 125 Milk Street, 1 Boston, Mass. 

li,! This Company o w n s  Letters-

i Patent N o .  463 , 5 69 ,  granted 
to Emile Berliner N ovem-

� ! ber 1 7 , I 8 9 I ,  fo r  a combined 
I{ Telegraph and Telephone, 
. ) \  and controls Letlers- Patent { N o, 4 7 4, 2 3 1 ,  granted to i Thomas A. Edison M ay 3 ,  

:,)/ 1 8 9 2 ,  for a Speak ing Tele-

! graph, which Patents cover 
fundame ntal i m"entions and 

! embrace all  forms of micro-,j: phone t ransmitters and of 
carbon telephones. 

! ' 

l-�-_ .. ".", .. , ....... " .. " ... , . .  , ....... " .. ___ .. -�-"_.-___ �l 

J citut if i c  �mtricall. [JUNE 2 ,  18<}4. 

N E W WAT E R "'''''M--O T' 0 R, $ 51 EN G I N ES ��HLE�;� )H. CH I N t: TO O LS. 
, COIll:plete outfits furnished. Setui jor pr.i-

ces and Catalogue " B." W. p� DAVIS, Rochester, N. Y. 

B O LC I A N O'S L I T T L E  C I A N T ,  N o .  I ,  ALUM I N U M  trodS made In quantity at low Prl� 
Will run your Sewing Machi ne, Fans and other Light Machi nery. 

. H. Franklm Mfg. Co., Syracuse, N. 

SOMERVILLE, MASS., Nov. 21, 1893. B OOKBINDINC.  All classes of work. Magazines.a 
'1' B M C B it · Md specialty. HADDON & CO., 139 Center 8t .• N. Y. H

�ei1�����I��YO�C:'NO� i �l�t��j�s� received. I am more 
than pleased with it. It will do all you claim for it. I have A G F:N '!' ", WA NTElI for Grinders' Buppl lp •. Lib
tried it with several ditf'erent kinds of light machine work. erai Commission. 'l'.I:iN '.J.'AN1'1'E Co., Stroudsburg, Pa. 
I shall always have the best word to say for this little 
wonder. 

CHArOllJ�
s
J�fKHURS'l" 79 Walnut St. 

NOBLESVILLE, INll., Jan. 29, 1894. 
THE BOLGIANO M"G. Co., 

Baltimore, Md. 
GodlelHflt :--The " Little Giant "  Water Motor 

came tto hand in due time, and works the Sewing 
machine like a charm. 

YOU�OV�rE��ILLE MILLING CO. 

N 2 $f 0 F a n s ,  l e e  V l'ealll li' r eez_ O el'S, Lathes,  �e .. ol l  �nws 
. ,  C h u rc h  O rgans, etc. 

THE BOLGIAKO }lFG. Co., Baltimore, Md. COLORADO SPRINGS. COLORADO. 
G r n t /r J /u' l I  :-We received the " Littl e Giant " Motor No. 2 on April 28, and have tested it in every possible way, 3;nd find that it wOl'ks perfectly. At present it is running an eight and twelve old style Gordon press. and 

r;:��:t:t,1:�tf��rlh��:�g��·y. 'V
e are more than pleased wi�d�r:�2s�:crf�h��commend it to ev�O��S �

s
Rao�.

fe 

No 3 M OT O R  $ 1 5  For F u n s. P I' i u t i n g'  P l'(' !"i �es, Hl'indstonc!!t, j An Sizes oj Light Funs jor sale. • • •  ( :otl'ee ill i l l s .  Wash i llg .\lachillcs. � �endjor Circulars. 

N E W H O T  A I R 53 
GAS IRON, 

B o hd a n o' s  Perfet' l ion Gas l1'on enables y o u  t o  do 
your i r o u i n g  ,y i t h u u t'" the use o f  a � t o v c ,  an d i s  in 
eyer�' 'VllY ", u p " l' i o l' to al l lTthin� of the  kind ever 
otlcl'f' d  the IHl b l i c .  (�ets hot in  5 mi nu t e s  und costs 
,o'j (' e n t �  a da}T to  b e a t .  

You may send me One Dozen 
Irons. Sold 700 charcoal irons. 

Perfection Gas 
Expect to sell 

many more of yours . 
JOHN WANAMAKER, Philadelphia, Pa. 

W Senil jar Descripti1)c Circu fars. 

T H E  BOLG IANO  M AN U FACTU R I N G  C O . ,  
W II O ], E!'iALE A N D  RE 'I'A J L .  

415 W AT E R  S T R E E T, B A LT I M O R E ,  M D. 
BOLGIANO'S PER}<'ECTION GAS IRON. 

Patent applied for, 1894. 

B I CY C L E S • ���� :t�m� �J� o:rl\Iar n ai�V�f:t
e
�f 

High Grade Second-hands. Good wheels. $fo to $75. 
E I �El'i BKANDT C Y C J,E e o . ,  

3 1 5 E .  Bal thnorc �t. . Baltimore, IU d .  

1.. 8 9 4  
M O D E L  NEW MA I L  

Highest (luahty and Hauds(lmest Light Roadster of the lear. 
ill t: S ' '';- I, A H IE,..' - H O Y S' l'ATTE H N S .  

Boy's New Mail, highest grade boy's wheel made, $50.  
Also Boy's Wheel s, - - - - - - $1  a l i p .  
Closing out all shopworn and 2d-hand wheels-Bargains, 

Send tr/oo 2-cent stamp.� for catalo(J"1e and 2d-hand list. 
WM. READ & SONS, 107 Washington Street, BOSTON 
----------------------------------

Towers, Tanks and Tubs 
PATENT SECTI O NA L  

ALL I R O N  TOWERS. 
l'I, A I N  

AM E R I CA N GAS FU R N AC E c o .  ALL WOO D TOWERS 
of ELIZABETH, N. J., PATENTEES m' ELEVATED TANKS 

A Comp lc t e  �ystenl for the generation o f  a 
C H EAP A N D  PERF ECT F U E L  GAS.  

GAS BLAST F U R NACES,  
for all kinds o f  Mechanical Work. 

H I C H  ' P R E S S U R E  B L O W E R S ,  E T C .  
� Illu.strated Catalogues on applicat'lon. 

Address, SO N A S S A IT ";'1' R E E'I', N EW Y O RK. 

D I E T Z  RU B Y  L AM P  
F O R  D A R K  R O O M  U S E .  New construction, Don't leak light. No  

smoke. 1 76  x 3 x t) 4?  in. Sold by  dealers or 
sent, postpaid, for ",.l ('cuts. Circnlar free. 
R. E. DIETZ CO., 77 Laight St., New York. 

------------------------------_._- _.- ---------------------

B ELli N G  of Various Sty les, ELEVAT O R S ,  C O N V E Y O RS,  
COAl, illT N I N G  amI H A N D L I N G  M AC H I N E RY. 

T h e  J E F F R E Y  M A N U FACT U R I N C  C O . ,  C O L U M B U S ,  O .  
!Of"" Soul jor "93" Catalogue HC." Branches: CHICAGO-NEW YORK. 

The Columbia 
Band Brake 

which made a great popular success 
last season is the only perfect 
working hub brake ever invented, 
and is again attached to our ful l 
roadster models 3 5 and 36. It 
makes cycling safe, because it 
holds on any grade, is quickly 
applied, and throws off readily , 
Its connection is out of the way, 
takes up no room, and makes no 
increase in weight. 

POPE M FG. CO . •  
Boston,  N e w  York, C h icago, H artford. 

Catnlogue free at  ngf'ncif'':'l, or  
mUlled for two two-cent 8tamps. 

M otor  of 1 9th C e ntury 
Can be used any place, to do any 
�;tk ������ ftn � r:;ISte�ri: !

B
�� 

Ashes ! No Gauges ! No Engi
neer ! A perfectly safe Motor 
for all places and purposes. ( -'osf 
of Opf1"at wn auou l  O1l t ant an 
hour to each iwlica.terI /wnw pow-

",. ==�,"""'�� """-:se{�h�����r�¥�a:
s
E���il�t���

s
.
s 

E;�:��,�·!1'V����=�1'Y· P. O. Box 148. S t c r' l i u g .  I l l .  

The Wonder�
Tool Holde 
one man Cftll grinu be 
tel' and ea�ier than two llwn the old 
way . .  \1 1  tou l :-; sure 
to l!aye true [tnd 
ped'c("t ueyel. 
Fit� any �t()ne 
Sa\'C:-i -wetting �l�;tl::��l\��llA� �1'1 
any tool. P1'it'f' $2, sample to agents $1. Send for circular . 
T. (J. 'VUlin'� � .Tt'. Royal Ins. Bldg, Chlcsgo, TIl. 

A GENTS WANl'ED FciFlNE TOOlS 1N EvtRYSHOP I' CAT:l'����R U.H.BESLY &. {;O: 'AND AGENCY. CHICAGOtl LL.U.S.A.-

Next to Made to 

Diamonds Fit Any 
in Mill Frame Hardness 

and without 

Durability. change. 

Cuts every substance with unexampled rapidity ; 
always sharp ; emery face Never Dressed . A s  
much more Durable than other stones a s  they are 
Harder. Never Glaze ; grind everything. Most 
Rapid Grinder known. 

Send for Circular. 

STU RTEVA N T  M I LL CO. ,  Boston, Mass. 

D E A F N E S S 
an d H EA D  N O I S E S  relieved by using 
W i h i O n ' s  (: o m lU o ll �ellse Ear }) l' U tlJ M 
New scientific invention, entirely different 
in eonstrucLion from all other devices, As
sist the deaf when all other devices fail, 
and where medical skill bas given no relief. 
They are safe, comfortable. and invisible; 
have no wire or string attachment, \\ rite 
for pamphlet. PI'"' Ment ion this paper. 

WILSON EAR J I RUM MFG. CO., 
Dl'umln position. LOUISVILLE. Ky. 

SCIENTIFIC AM ERICAK S UPPLE-
MEN'l'. Any desired back number of the Bcn::NTH'lC 
A:lrEHl('A� SUPPLEMENT can be had at this office for 
10 cents. Also to be had of newsdealel's in all parts of 
tbe country. 

060006�ooef') I EAT BICYCLES I 
2 ���y , Without Charge. �rw oA.w.GUMP 

(.� c ."" . & CO., . � .. . :!... Dayton, O. 
� � will sendyou a S ' list ofnew and 

I "e('otld-bnnd Bicycles, showing a saving of 
from $20.00 to $50.00, or for ] 0 cents they will 
send you a Candy Bicycle Tntnsparency, good 
to eat but better to bang in your window. 

�9000� 

....-tr _R E P E R A  PA PE R. 
A N e w  Pri nt i ng-Out Ready Sensitized Paper. 

P E R  ill A N E l'i T  I'RIN'!''';, Better Results. EaBier Obtained. N o  Ice, N o  H o t  
\\' a l P l' 'I',' p a t m e n f ,  N o  J�end Sn l t � , N: o  A hnn or other hardeners endangering 
the durability of the imag-e. Extreme simplicity of lin operations. Printed. toned 
g��u��lOa��'��e�
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1()rttn' teSt, of lOUO F. a1J(l lU ill beha1'e just as 'Well in ice cold 1vater. Has none of the defects 
of its rivals, W' Write for free sample sheets. lr Ask jor prices of our Special 
i1��'��q� t;,"l)!·pealers. N epera Chemical Co. ,  Nepera Park, N .  Y . 

for Automatic Fire Sprinkler Plants. 
l...o u i s i a u tL R p d  Cypress 'llanks 

a �l)ecilllt)· .  

W. E.  CALDWELL 00. 
2 1 9  E. Main Sn'eet, 

I, O U I SV I I, LE, K Y . ,  U .  S. A. 
E:DG-E T C> C> L S  

are often nearly ruined b y  using a grind-
stone not adapted to the wOI'k. Our 
quarries produce a large variety of grits 
suitable for grinding any tool. 

� 31au 'tue .�eUlt you our Catalogue, 
'wll ich 'will gt t'e 'You some injormation ? 
GRA FTON ";TO N E  e O ;}Il' A N Y, 
No, 80 Rive!' Street'9 GRAFTON, OHIO. 

A ST R O N O M Y 
Made easy and interesting with the help of our new Celestial  Planisphere and Handbook. 
For descriptive circular, address . 

P O O L E B R OS . ,  C h icago. I l l .  

iil POLISHED BRASS � 
f. F A N  M OTORS .  � 
S Blades 9 and 10 in. diam. <= 
� High iPr1;'�; �i�:o��cient � 
e N ov�'Hy E) f'(·trl(· C ft. -< 
"' !j()  N. 4th St., PHILA., PA. 

.�.���tt��J{_ 
� KD OA KS *� 
� $6.00 " ' $  ... 00 � � Snap-Shot, Flash.Light and �I! 0- , time exposure pictures can 

�� ... be taken by the merest novice 
with our A and B Kodaks. • Illustrated manual, free with Ir\. every Kodak, tells how to 
finish the pictures. • � PRICE, It ' /  Loaded for 24 Exposures : , . "" 

3-" , A For Pictures 2 1i X  3)i' in., $6.00 ",,": 
\ B For Pictures3� x 4 in., $IO.OO ! . ,\ Developing and _ 

;: � Printing Outfit, $ 1 . 50 , \� �j EASTMAN KODAK CO. �� 
_ .  Send for Catalogue. Rochester, N. Y. V. 
// \ I \� 

Mt�ii�fK_ 

PRINTING INKS. 
The SCIENTIFIC AMERICAN iB printed with CHAiI. 

'ENEU JOHNSON It CO.'8 INK, Tenth and LomDard 
sts., Philadelphia,and 47 Rose 8t., opp. J)uane. New York. 
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