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PHOTOGRAPHIC PRINTING BY MACHINERY. 

This new prO('es� of rapid printing consists essen· 
tially of a roll of sensitized bromide paper a thousand 
yards in length by something over a yard in width, 
nnwound in a room illuminated by red light, fee! 
under two or more 
negatives, then au­
tomatically pressed 
upward by a platen 
against the face of 
the negative, at the 
same instant also au­
tomatically exposed 
by the flashing of in­
candescent electric 
lamps a bove t he 
n e g a t ives, th en 
moved along the pro­
per distance f o r  a 
fresh section to be 
exposed and finally 
wound u p o n  an­
other roller. 

The roll of exposed 
film is next removed 
to another room and 
automati c a l l y  de­
v e l o p e d, fixe d, 
alumed, washed and 
dried, the finished 
p i c tur e s  b e i ng 
wound up on a third 
roll from which they 
are cut to size and 
mounted on cards 
in the usual way. 
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plate is observed the exposing cham ber suspended by a 
rope passing over a pulley, in the ceiling, and balanced 
at the other end by a weight; this arlangellient per­
mits the whole to be raised above the negative plate, 
giving easy acceEts thereto for the adjustment of vig-

[$3.00 A YEAK. 
WEEKLY. 

quick movement equivalent to the length of the nega­
tive plate or at any set dist.ance. passing thence to a 
roll whose axle works in ball bearings, on which it is 
wound, the roll being rotated by an attendant. A re­
ciprocating motion is imparted to the pull roll by 

means of a connect­
ing rod attached to 
a crank shaft located 
under the feed apron, 
at the lo w e r  left 
hand portion of the 
machine. 

Ac tua l l y  to see 
how easily and cer­
tainly this process 
works and learn of 
the obstacles t h a t Fig. l.-AUTOMATIC PHOTOGRAPHIC PRINTING-THE EXPuSllre APPARATUS. 

'I.'he end of the con­
neeting rod at the 
pull roll engages in 
a I'lotted lever, the 
upper end of which 
has a ratchet and 
p aw I operating in 
teeth on the peri­
phery of the pull 
roll. The end of the 
rod may be moved 
nearer the center of 
the roll in the slotted 
lever, and so regu­
late the throw or 
amount of rotation. 
A sprocket wheel at 
the opposite end of 
the pull roll is con­
nected by a chain 
with the feed roll. 
It is evident, there­
fore, when the pull 
roll makes a half re­
volution rapidly, the 
feed roll is also si­
multaneously rotat­
ed, causing the same 
amount of paper to 
he un w 0 u n d as is had to be overcome 

not only surprises but astonishes the old time photo­
grapher. It is, in fact, a new industry in the line of 
photographic printing and will be meful in hundreds 
of various kinds of businesses, where prints by hun­
dreds or thousands from one neg-ative are desired. 

The accompanying illustrations sketched from the 
apparatus in operation give a very good idea of its 
construction and working. 

Taking the exposing apparatus first, Fig. 1, the roll 
of unexposed paper supported on a shaft on the left 
may be seen hanging therefrom in aloose loop and en­

netting masks. In each side of the case are four 32 
candle power incandescent electric lamps connected by 
flexible cords to a switch on the wall and to the auto­
matic switch below. The heat from the lamps was 
found to be excessive and ventilation was obtained 
and the temperature kept quite uniform by forcing in 
a current of air with an electric fan or air pump. A 
square red window on the side allows one to observe 
that all the lamps go when the switch is turned on. 

After exposure the paper is wound over a pull roll, 
adjoining the exposing chamber, by an intermittent 

taken up at the other end. Geared Witt the crank 
shaft under the feed apron is a shaft having a cain for 
operating at the right moment the electric �witeh for 
the lights 'awl another cam for lowering the platen 
(8ee Fill'. 2). Prior to the moment of exposure, the 
cam, as it rotates, permits the pivoted weight to dra.w 
the bell crank lever supporting the platen forward. 
and press the platen upward against the under .. ide of 
the paper, placing the sensitive side of the latter in 
contact with the negatives during the interval of ex­
posure (usually two seconds}' it is then drawn down 

until a fresh section of 
paper passes uuder the 
negatives and the oper­
a t  i o n  repeated. The 
movement is quite simi­
lar to the platen of a 
printing press. 

The roll, containing 
two or three thousand 
exposures, is carefully 
protected from white 
light and carried to the 
room in which is located 
ibe automatic develop­
ing machinery. (Fig. 3.) 

It is a most interest. 
ing sight to see the 
gradual development of 
the exposures here. As 
may be imagined, the 
expo�ed roll is set on 
supports at the right 
hand end of a long 
wood tank containing 
s e p a r a t e  watertight 
compartments, and is 
carried over a roll into 
compartment No. 1. 
about 3� feet deep, 
filled with 120 gallons 
of an old solution o� 
ferrous oxalate of pot­
ash developer. Refer­
ring to Fig. 4, it will be 
noticed that half way 

ters the inclined apron, 
thence passes directly 
u n de r the negatives, 
which are secured to 
the underside of a large 
sheet of glass by paper 
strips in the usual way. 
The glass plate is held 
in a removable frame, 
which permits the nega­
tives to be eal;lily located 
and secured. When the 
plate is in position vig­
netting masks are laid 
on top of the plate over 
the negative, and if, by 
a trial, the exposure has 
been found too long for 
one n e g a t i v e , thin 
sheets of waxed or tis­
sue paper are interposed 
to weaken the light to 
the proper degree. Sev­
eral neg8,tives of a simi­
lar degree of density 
may thus be secured to 
the pl ate and e a c h  
adapted to the light 
necessary for a proper 
exposure. Much care 
and nicety of judgment 
is required in this ad­
justment, as the success 
of the later manipula­
tions h i n g e s  upon it. 
A bove the n e g  a t i v e Fig. a.-AUTOMATIC PHOTOGRAPHIC PRINTING-THE DEVELOPING APPARATUS. (Continued on p. 102.) 
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r AUGUST 17, ISgS. 
THE DISCOVERY 01' ARGO., The apparatuf\ consists of a closed system, containing 

Some six years ago the Right Hon. Lord Rayleigh soda, sulphuric acid, phosphorous pentoxide, red-hpt 
undertook one of the most difficult of chemico·physi- copper and red-hot magnetlium, through which the air 
cal measurements, namely, the determination of the wanders ill a closed circuit until deprived of carbon 
densities of (lenain .. permanent" gases. He estab- dioxide. water, oxygen and nitrogen. The residue is 
lished satisfactorily the densities of oxygen and hydro- pure argon. So far as the yield is concerned, the 
gen, but on undertaking that of nitrogen he was con· second method is preferable to the first, giving as much 
fronted with an anomaly, both curious and serious, argon in eight hours as can be obtained in fourteen 
which for some time he regarded only with "disgust hours by the oxygen method. 
and impatience." Ramsay's method has lately been much improved by 

Nitrogen to be weighed may be obtained from two M. Guntz, who passes atmospheric "nitrogen" over 
entirely different sources--from the atmosphere, where several iron boats containing electrolytic lithium, 
it exists free, or from chemical compounds, such as which absorbs nitrogen completely at a low tempera­
ammonium nitrate, or nitric acid, in which it exists in ture and collects the argon over mercury at the exit 
combination with other substances. The air, as every- end of the apparatut;. 
body knows, consists chiefly of nitrogen, oxygen, car· Still another method is to pass atmospheric "nitro­
bon dioxide, and water vap(lr. In order to free nitro· gen" into a large flask in which there is an electric arC) 
gen from the other constituents, air was bubbled, first formed between magnesium terminals. Tht: magne­
through a solution of potash, which detains the car· sillm burns the nitrogen into solid magnesium nitride, 
bon dioxide, then through concentrated sulphuric acid, and the argon remains. 
which is a trap for water vapor, and lastly over red Now, what is argon Y It is a colorless, odorless gas, 
hot copper, which is a famous oxygen "grabber," existing in the atmosphere to such an extent that, in a 
after which the nitrogen emerged into the globe pre- room containing 6,000 cubic feet, we should have about 
pared for it, supposably pure. Red hot iron filings, or 50 cubic feet of argon. 
ferrous hydrate, may be sublltituted for hot copper; Since we have thus a practically unlimited supply, 
but whatever means were employed to separate the can we put it to any economic use Y �ot unless we 
atmospheric nitrogen from its fellow constituents, can make it enter into combination with some other 
Rayleigh found that the weight of nitrogen going iuto element; and happily enough, in spite of its name­
the globe, in each experiment, remained fairly and "lazy "-the famous French chemist, M. Berthp-lot, by 
satisfactorily constant. means of the silent electric discharge, has succeeded 

So far, so good; but when nitrogen from ammonium in making it enter into a combination in which mer­
nitrate, nitric oxide, or any other compound, was con- cury, argon and condensation products of benzine are 
ducted into the glass globe, it weighed eleven milli- concerned. In addition, argon has lately been fonnd 
grammes less than when it contained atmospheric with helium in combination with meteoric iron. 
nitrogen. Eleven milligrammes is not a great weight, Should Berthelot's compound turn out sufficiently 
about that of a pin's head, but it was qo.ite sufficient stable to be isolated, there is a probability that it mllY 
to distlirb tbe equilibrium of both his lordship's serve as a gate through which our element may enter 
balances and-mind. It was not, however, until a into innumerable other combinations possessing prop· 
year ago, after two years' work, that the result stood enies which may or may not be useful to tbe race. 
sharply and unmistakably out that "chemical" and The very discovery of argon, howevt'r, stands all a 
.. atmospheric" nitrogen differed in weight. warning to those who would teach us that science is 

Now, admitting this difference to be established, an bankrupt. R. K. DUNCAN. 

obvious explauation would be the presence of some im- • I • • • 
purity in the gas from either source. An elaborate in· ELECTRICAL ITEMS WORTH REMEMBERING, 

vel!tigation proved, so far as chemical science can Dropping a steel magnet, or vibrating it in other ways, 
prove, that the nitrogen derived from chemical diminishes its magnetism. 
sOllrces contained nothing which could account for the It is said that steel containing 12 per cent of manga· 

(:OlltlllltM. discrepancy, and Rayleigh was thus obliged to A.sk nese cannot be magnetized. 
(lIIust.rated art.ir.lps a ... marked ... ith an asterisk.) himself the further question, .. What evidence have we Flames and currents of very hot air are good con-

f�r�.:'t1�'i:�:,s.'i¥;';,��g[e.:··::::: j� IT,�=' !':J.�8e�rre'i:'�:::::::::::: 11m that atmospheric nitrogen is one substance, pur et ductors of electricity. An electrified body, placed near 
gl���l:����:·a.;:::::::::::::::::: II:! t��:������::.::�:rf���.���:::: 1:=1 simple!" On referring back, great ,vas his surprise to a flame, soon loses its charge. ::�!f�i'ii�:-::��::taii���� Ii: t:rr.�r':'e�'r:�J:I;:'�cn�r;e.coiiDt100 find that the question had been put, just as sharply In cb!!:"i(in;; � secondary b:lttery, the charging elec­
Butter

, 
8weetenlngrancld (6002). 109 Lev�e��d�:'wliiifOrc;;piimP81� and decisively. one hUTldred year.;- ago; by that t;hrewd tro-lIIotive force should IIOt exceed the electro-motive 

Cable cars. Philadelpbla .......... 11rl Lilac borer. tile .... . . . . .... . . . . . .. . }OO . .tIC{;tcilman, Henry Cavendish, who so advanced the force of the battery more than 5 per cent. 
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����::::. � electric sparks passed continuously for days, and even so long as the earth at its base and the air at its apex 
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weeks. Under these circumstances nitrogen unites are of different potentials. 
with oxygen to form nitrous acid, which is converted The rate of transmission 00: Atlantic cables is eigh­
by the potash into solid potassium nitritf). The mer- teen words of five letters each per minute. With 
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that, even after weeks of continuous sparking, a small The effect of age and of st.rong eurrents on German 
bubble of gas remained unabsorbed. That bubble, if silver is to render it brittle. A similar change takes 
Cavendish had only known it, was argoll. Needless to place in an alloy of gold and silver. 
say Rayleigh repeated the experiment. He then trans- To obtain the number of turns of wire in an electro­
ferred the gas. so obtained to a vacuum tubt:, and ob- magnet,· multiply the thickness of the coils by the 

PAGB served the spect.rum. It was different from anything length, and divide by the diameter of the wire 
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":iaDufactiir.;·oi"Wiiiie·i>tiio·8aiTel •. ::i·iiliiSii-ai·liins::::··:::::::: 1=:1 going. This method depends on the peculiar fact that it of a spark from a powprful induction coil, while the 

xv. ��
r
�;:!��.I��!�I;�ra�:::':"Bj.·j:·W:·G;;��:::::::::::.:::::': = nitrogen, so inert with most substances, will unite discharge points were only 0·05 centimeter apart. 

XVLTUTlLE.-AlarmtorApperly FeecIa.-lll1l111tn1tlOll..� ..•..•. _ ""· quite readily with IDagDesium to form a solid nitride. I An accumulator with 17 plates, 10 by 12 inches, ill 
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reckoned, in horse power hours, equal to about one 
horse power hour. Taking this as a basis, it will re­
quire 6 cells for one horse power for 6 hours, or 30 
cells for 5 horse ?ower for the same length of time. 

To obtain the length of wire on an electro-magnet, 
add thE' thickness of the coils to the diameter of the 
core outside of thE' insulation, multiply by 3.14, again 
by the length, and again by the thickness of the coils, 
and divide hy the diameter of the wire squared. 

Blotting paper, saturated with a solution of iodide 
potasEium to which a little starch paste has been 
added, forms a chemical test paper for testing weak 
cunents. When the paper (slightly damp) is placed 
betwe�n the terminals of a battery, a blue stain ap­
pE'ars at the anode, or wire connected with the carbon 
or positive pole of the battery. 

.. ... .. 

THE BIOLOGICAL LABORATORY AT COLD SPRING 
HARBOR, LONG ISLAND, N. Y. 

The visitors who find their way into the bright, 
airy laboratory at Cold Spring Harbor, and are shown 
about by Dr. Conn, the director, can hardly fail of 
getting a pleasant impression of the place. But the 
full charm and value of the work done here and the 
esprit de corps of instructors and students can �lDly be 
realized hy one who has studied here for a summer. 
And most fortunate of all the students who have ever 
attended the sessions of the school are those who have 
come this year, for the comforts of living have never 
before been so ample. 

'I'he foundation of the school was due primarily 
to the energy of Professor Franklin W. Hooper, sec­
retary of the Brooklyn Institute, under the auspices of 
which it was established and is still maintained. Pro­
minent on its board of managers from the first have 
been the Hon. Eugene G. Blackford, Mr. John D. 
Jones and Dr. O. L. Jones, and their generous gifts 
contributed largely to its original equipment. 

For the first three summers the work was carried on 

at the Hatchery of the New York Fish Commission, 
but under much inconvenience; the necessarily limited 
number of students found lodgings where they could 
in the vicinity. But with a director so able and en­
thusiastic as Dr. H. W. Conn, of Wesleyan University, 
who took charge of the work the second summer, the 
school was bound to grow. In 1892, Mr. John D. Jones, 
already mentioned as among the first benefactors, was 
instrumental in the incorporation of an association 
called the Wawepax Society, and it is to this organi­
zation that the school owes its present ample quarters. 

The laboratory which they built, after Dr. Conn's 
plans, was occupied last summer. This year they 
have put at the disposal of the students two comfort­
able buildings for dormitories. The one for ladies, 
which contains a dining room and reading rOOliIfl for 
the whole party, is especially pleasant. The buildings 
have been comfortably furnished by the Brooklyn In­
stitute. Together with the lecture hall and Professor 
Conn's home, also given by the Wawepax Society, they 
form a picturesque group most convE'niently situated 
with reference to each other. 

Their location is delightful, for they stand on the 
hillside sloping to the head of Cold Spring Harbor, 
with wooded hills behind them and across the inlet, 
while in the distance stretches the Sound. New York 
is only thirty miles away, but the quiet of the place 
could hardly be more if we were in the heart of a 
desert. 

Not only do we hear no market wagons, fog 
horns, trolley gongs or locomotive whistles, but not 
even a town clock disturbs us. The rest to tired 
nerves is almost equal in value to the benefit to be 
derived from the work; to some people it may mean 
quite as much. 

The laboratory deserves fuller description. It is a 
pretty huilding, 72 feet long by 36 feet wide, finished 
exteriorly with shingles and interiorly with polished 
Georgia pine; a large brownstone fireplace partly 
fills one side of the main room. There are wide and 
high windows close together on every side, so that 
light and air are as abundant as possible. 

Through the warm July days it has not been un­
comfortable. Broad working tables fittE'd with draw­
ers stand in range of the windows along the sides of 
the room in sufficient number to accommodate about 
forty students. There are six rooms fitted up for pri­
vat{' laboratories for the professors and investigators. 

Along the center of the main room aquaria are 
placed, through which fresh or sea water may be made 
to pass at will by turnicg a stopcock ill the pipes 
above. Nothing in the life here is more entertaining 
than to watch that of the forms which for the time in­
habit these aquaria. To-day we may find the sides 
of one bes{'t by star fishes, little and big, their ambu­
lacral feet clinging so fast that they will lose some 
rather than let go, if you attempt to move them. Be­
low them hermit crabs are looking out from snail shells 
of varying sizes; a spider crab is dining off her own 
egg-s, whi('h she picks out with her long claws, while 
another is feasting upon a dead brother. 

Scollops arE' popping up and down in jolly fashion, 
and great clum",y whelks have their broad yellow feet 
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spread firmly upon the side of the aquarium where make, he says, "because the flowers are so full of life 
they are companions in exile. and move so much." But they have succeeded in get-

In the next one, perhaps, there is a mass of squids' ting pictures as poetic as they are true. 
eggs in long, airy looking sacs, from which, one by Reference has already been made to Prof. Conn's 
one, minute independent squids now begin to swim course of lectures on bacteriology. His investigation� 
into sight. Farther on we may see botanical speci- in this field, which have put him amollg the foremost 
mens: dE'licate green or red algae, and beside them bacteriologists. are carried on at the laboratory during 
in the next aquarium is a pond lily plant, root, leaves the summer. Some ninety colonies of bacteria are 
and fruit all in sight. Yesterday one aquarium was under examination, the preparation of their culture 
full of beautiful sponges, of which several varieties are media, their sterilization and that of the utensils used 
found in the Sound. To-morrow some of these fOl'ms about them, the daily record of growth, multiplication, 
that we have watched with so much int(!rest will give etc.-all this work is canied em under Prof. Conn's 
place to others perhaps even more curious. direction by his students and assistants. In time these 

These specimens are, for the most part, brought in ninety colonies will be differentiated and their value 
by dredging parties who go out in the naphtha launch or deleterious effects will be tested. 
belonging to the laboratory. It is run by a man who Besides this work, the cultivation of Prof. Conn's 
knows just where to "let down the net" for everything famous" Bacillus Number 41 " is carried on here, and 
these waters yield. The boat is swift and fairly com- from here it is mailed to creameries far and near 
fortable, and the excursions upon it are among the where it bas been adopted. The fact is that the ap­
most delightful and profitable features of the life here. plication of this bacillus to butter making is revo-

The working day begins at nine o'clock in the morn- lutionizing the business, for not only does its introduc­
ing, when Prof. Fernald, of the State College. Penn- tion into the cream give a superior flavor to the but­
sylvania, give� a lecture in the course in zoology and ter, but it also makes it keep bE'tter. Already, some 
Prof. Conn gives one to advanced students in hb Iowa creameries have made hetween $20, 000 and $30.000 
course in embryology. These last an hour, and then by its use, for the reason that whereas tbey were for­
all pass to their places at the tables in the laboratory. merly not able to get their butter into the seaboard 
Each student is provided with the instruments he markets soon enough to command the highest price, 
needs for dissection, and with a microscope, if he has now they do, for they can sell their product for fresh 
not brought his own. The morning is all too short for butter. 
the work that is to be done-the verification of the Thi5 practical outcome of investigation with the 
lectures or the study of some forms kindred to those bacteria which thrive in milk can hardly fail to act as 
presented by the instructors. a stimulus to some students at. the laboratory to per-

Let us go about the room during one of these ex- \ severe in their patience-taxing study, and it is not UIl­
perimental hours. We may find some students watch- likely that the world may some day see important re­
ing the development of newly fertilized eggs of oysters suIts from their work. To the students least ambitious 
or squids. Here a young man is working out the for renown or reward of any sort there is a stimulus 
nervous system of a species of worm-no easy task. in the thought of Mr. Benjamin Kidd that "in our 
We notice that a group is studying the lobster. They time biology has been raised from a mere record of iso­
are at various stages of progress; one lady is making lated facts to a majestic story of orderly progress." 
careful drawings of each of the appendages, while Cold Spring Harbor, L. I., July 27, 1895. A. D. 
another is alrE'ady tracing the digestive tract, and a •••• _ 
third is finding the chain of nerve ganglia and their 
connections. The instructors are going about from 
place to place, adjusting a lens for one student, direct­
ing a cross section here, advising a better mode of pro­
cedure, helping or suggesting, as the case may be, but 
always attentive and unflagging iu interest. 

Many students are taking two courses, and in the 
afternoon two more lectures are given; one in the 
course in botany, by Prof. Johnson, of Michigan U ni­
versity, the other by Prof. Conn, on bacteriology. 
The afternoon laboratory work is largely botanical. 
Here is an enthusiast who has scarcely been seen since 
the day of his arrival without a quantity of mush­
rooms about him; he draws them, makes water color 
sketches of them, dries them, labels them, calls your 
attention to their beauties and peculiarities-does 
everything but eat them. Across the room we find 
several students are making slides. Their skill and 
success is evident if they invite you to look throngh 
their microscopes, for you find they have captured sea 
anemones and hydroids with tentacles spread, and 
the delicate forms have all the interest of a living 
specimen, save that they are motionless. 

The students may be divided into three general 
classes: First, investigators who are working toward 
Ph.D. degrees ill some college or university; second, 
teachers of science who have come to learn better 
methods, to get laboratory practice and to tind out the 
latest opinions on unsettled questions in science; for 
example, whether both botanists and zoologists are 
still claiming volvox. The third class is composed of 
the youngest students, who are still undergraduates in 
college, or are supplementing the work which they 
have just completed there, preparatory to teaching or 
other practical science work. Most of these are from 
Wesleyan University. 

But whatever the attainments or objects of all these 
students, there is no discounting the zeal and enthusi­
asm with which they study. The generous willingness 
to show what they find out so characteristic of the 
great scientists prevails here. Not a day passes but 
we see as interesting objects through other microscopes 
as our own. 

The later parts of the day are devoted more or less 
to bathing, boating on the harbor or one of th.3 ponds 
close by, or to rambles in the tempting wools. The 
wheelmE'n are among us, of course, and fome into 
breakfast or dinner with cyclometer records '"hat fill us 
with amazement, but which they assure U!J are quite 
within the bounds of moderation. SOllJetimes we 
have an evening of college songs, jolly, rc Jlicking and 
care-dispelling as nothing else can be. 

Once a week an evening lecture, sE'mi-;JOpular in its 
character, is given, and to this resident'J and summer 
dwellers or visitors at Cold Spring Har'Jor are invited. 
Prof. Conn opened the course with a suggestive lec­
ture on "Evolution." Prof. Fernald followed with a 
charming account of .. Three Months '.n the Bahamas." 

This week we have had an iIIustrai,ed lecture on our 
common wild flowers by Mr. Van Brunt, of New York. 
The beautiful colored photographs which he shows are 
his own and bis wife's work, and very difficult to 

A Great Gas Holder. 

The recent completion of the largest gas holder in 
America, in connection with the largest metal tank 
ever constructed, is an event in the history of the gas 
industry worthy of notice. 

The holder in question was built by Messrs. R. D. 
Wood & Company, of Philadelphia, for the New York 
and East River Gas Company, at their works in Rav­
enswood, Long Island City, nearly opposite Sixty­
fourth Street, New York City. It has a capacity of five 
million cubic feet. It is the first holder of importance 
built in this country with the inner lift rising above 
the top of the guide frame when fully inflated. 

The genE'ral dimensions of the holder are as follows: 
First or inner lift . . • • . . . 179 ft. 0 in. diameter by 48 ft. 6 in. deep. 
Second lift . ... . . . . _ _ _ . 182 ft. 0 in. " .. 49 ft. 0 in. " 

Third lift . . . . . . . . .. _ .. __ . 184 ft. 6 in. " 48 ft. 6 in. " 
Fourth or outer lift. . . • • •  187 ft. 0 in. " 49 ft. 2 in. " 
Steel tank. _ .  ... . _ _ _ _ _  . 190 ft. 0 in_ .. 49 ft. 6 in. " 
Guide frame; 24 r,andards, 148 feet high; 

5 ders of latticed girders. 

The tank rests upon a concrete foundation, the space 
under the bottom plates being filled with a cement 
grouting run through holes in the plates after the bot­
tom was lowered upon the foundation. 

The tor, of the tank shell is stiffened by a horizontal 
plate gi: der, 48 inches wide, which serves as a walk 
around the tank, extension plates being placed back 
of eacL standard to permit passage. 

WI-. an the holder is fully inflated, the crown is over 
40 ff.:\t above the top girder and is reached by means 
of �. chain ladder kept taut by a weight on its lower 
eI'l, working in guides. When the holder is filled with 
? 1-8, the crown is 240 feet above the level of the 
�round. 

The largest holder of the world is that built by 
Messrs. Clayton & Sons for the South Metropolitan 
Company, at East Greenwich, London, and which pos­
sesses t.he enormous capacity of 12, 200,000 cubic feet. 
It consists of six lifts, of the following dimensions: 

Inner lift _ _  . .. . _ . . _ .  _ . . . .. . . . _ .  _ . . _ .287 ft. 6 in. by 3Ut. deep. 
Second lift . . . . . . . . . • • • • • • . . . • . • . . . • . 290 �. " 32 ,. h 

Third. lift. . . . • • . . • •  . . . . . . • . . • • . . • . .. 292 .. 6 " u 82 ". ,\ 

Fourth lift. . . •• • . . . . . . • •. . . • • • . . • . .  295 " u 31 u 6 in. deep. 
Fifth lift . . . . . • • • • • • • . . . . . . . • • • . . . . . .  297 " 6 "  " 31 '"' 3 u U 

Bottom lift . . . . . . . . . . . . . . . . •• , ....... 300 " u 81 
The depth of the masonry tank is 34 feet, 13 feet of 

which is below ground and 21 feet above. 
.. ... ., 

(Jurvea of Least Resistance. 

A novel method of determining the curves of least 
resistance in water and air was recently employed at 
Newport News, and was described in the American 
Engineer of July byM. Moulton,·S.B. The idea was 
to make the water and air themselves shape the model, 
and accordingly rectangular blocks of ice were towed 
in the water. and the alterations.in tbeir shape and in 
the pull necessary to kee p them moving at a certain 
speed carE'fully noted. The metbod proved quite suc­
cessful, and the experiments will be continued until 
complete data are obtained. Wax was the material 
used for the models moving in air, and the air currE'nts 
were heated sufficiently to gradually melt the wax. 
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AN IIIPROVED LAWN IIOWER. I On another hand, one of the principal difficulties of 

In the lawn mower shown in the illustration the such trials consists in the want of sufficient space, 
knives are driven by crank and pi tman connection especially at Paris, where considerations of rent have 
with the ground wheels, the dri ving mechanism being a genuine importance and where a hall thirty or forty 
located entirely within the outer face of the irame, and yards in length by twenty in width devoted solely to 
there being no projections to collect the cut grass. the running of bicycles before sale would constitute a 
The improvement bas been patented by Mr. Edward luxury. 
Ingleton, of Pottsto wn, Pa. The axle carrying tbe In the man ufacture of tbe Rochet bicycles, we have 
ground wheels is journaled il l  depressions of the side a happy application to tbe trial of machines of what is 
or cheek pieces of the frame, the wheels being cu pped known as the " Home Trainer, " an apparatus well 
on their outer face�. The wheels are loosely mounted, known in cycling and that permits the bicyclist to 

INGLETON'S LAWN 

and ratchet wheels on the axle adjacent to the h u bs are 
adapted for engagement by a dog on each wheel, the 
dogs turning the axle when the mower is pushed ahead 
and sli pping" over the ratchets when tbe mower is drawn 
back ward, the cutting mechanism being then inopera­
tive. In each of the side pieces is a horizontal depression 
or well huving near its center an opening. The shaft 
of the cutter is journaled in the mner walls of the 
wells, and on the shaft are spiders which carry the 
spiral cutting knives, extending from the inner face of 
one side piece to the inner face of the other side piece, 
the knives being thus protected from obstacles at the 
sides of the machine and adapted to cut a swath of 
nearly its full width. An internally toothed gear on 
each end of the axle, within the flanged portion of 
each ground wheel, as sho\vn in  the small sectional 
view, engages a pinion on a short spud axle, and each 
pinion has a crank disk connected by a pitman with a 
crank disk on each outer end of the knife shaft, the en­
tire driving mechanism being thus inclosed and pro­
tected, permitting the machine to be run very close to 

. trees, flower beds, etc. At the lower forward portion 
of tbe frame are rollers, and the handle is suitably 
pivoted to the rear portions of the side pieces. 

• II • • •  
THE " HOllE TRAINER " FOR TESTING BICYCLES. 

Tbe delivery in perfect order of bicycles purchased 
by customers is, in the cycle trade, an occurrence that 
is unfortunately too rare. All cyclists who read these 
lines w i ll recall the disagreeable surprises that a badly 

train himself at home, even in bis bed room. 
This apparatus, of which our figure gives a very 

exact representation, is formed of three large wooden 
cylinders, hollow in the center and rolling with slight 
friction upon the extremities of their central axis in  a 
wooden frame. Above the cylinders there is a plat­
form that permits the tester to mount upon the ap­
paratus in order to place the machine, which a sup­
port holds in equilibrium at the moment of tbe start­
ing or stoppage of the bicycle. After the operator bas 
given the pedals a fe w kicks, he letlS go of the sup­
porting bar and rolls in place, keeping the same 
equilibrium as in the ordinary use of the bicycle. 

It will be remarked that the drivi ng wheel of the bi­
cycle is here at the same time the motor of the th ree 
cylinders. It moves by friction the two upon which it 
rests, and, through the endless chain running over the 
touthed wheels seen at the bottom of the figure, like­
wise actuates the front cylinder and consequently 
carries along the steering wheel of the bicycle. 

All tbe parts of the machine therefore operate as 
they would do in the hands of the purchaser. Tbe 
tester rides it for about five minutes. Has one of the 
wheels too lUuch play ? If so, he remarks it at once 
and sends the machine back to the mounting shop. 
He sees whether the handle bar is well scre wed in the 
head, and whether the pedal bracket, the pedals, the 
keys and the nuts need tightening, etc. Sometimes an 
air chamber pincbed bet ween the felly and the pneu­
matic tire bursts as soon as the machine begins to roll. 
Such an accident, happening on the first day of us ing 
the machine, sometimes at two or three hundred miles 
from the place of manufacture, would prove very em­
barrassing to  the purchaser, besides making him very 
angry. 

We would recommend the use of this machine, tben, 
to all bicycle inanufacturers.-La Nature. 

. I . �  . 
A 1I0SE TOWER AND FIRE ESCAPE. 

The illustration represents a fire department ap­
paratus designed to serve as a bose tower, fire escape, 
geyser, and truck, and which has a collapsible ladder 
adapted to be coiled upon tbe truck or readily extended 
to any necessary height, the pitch of its inclination 
being easily regulated. The improvement has been 
patented by Mr. Francis M. Painter, of No. 609 Pine 
Street, St. Paul, Minn. Fig. 1 represents the appara· 
tus with the ladder extended to the uppe r floor of a 
building, Fig. 2 being a bottom plan view showing the 
connection between the ladder sections, and Fig. 3 
representing the sections partially opened. Mounted 
transversely on the truck is a drum whose body is 
faceted to facilitate folding on it the ladder sec­
tions, and the drum is on a shaft with end cog wheels 
engaging other cog wheels with squared shafts, to 
which a wrench is applied to turn tbe drum to wind 
up the ladder, pawls preventing the shaft and drum 
from turning back. To raise the ladder and un wind it 
from the drum, 
cables are secured 

I to and adapted to 
be wound on the 
drum w i t h the 
ladder a 11  d un-

ladder by keepers. When the ladder is raised, the 
cross bar may be adjusted so that the nozzles will 
point as desired, and tbe hose are provided with coup­
lings at frequent intervals, as many sections of h ose as 
it is desired to use being connected with the engine 
supply pipe. The ladder is also provided with a speak­
ing tube made up in sections and with a gong near 
each end. A car for use in rescu ing people from a 
building, and adapted to be raised or lowered opposite 
the windows, is suspended from a guide pulfey at the 
top of the ladder, the cable passing down over a drum 

PAIN TER'S HOSE TOWER AND FIRE El CAPE. 

journaled in the truck frame, the car being raised or 
lowered by winding or un winding the cable by turn­
ing the drum. The ear may also be used as a plat. 
form on which the firemen may stand, and in tbe 
front part of the truck frame is a hose reel on which 
extra hose may be wound. . .. , .  

A TOOL FOR CLOSING WATER PIPES. 

When it is desired to close pipes where a stop cock 
cannot be used to shut off the water, in making re­
pairs, the tool shown in the illustration is designed to 
facilitate the work. It has been patented by Mr. John 
J. Meyer, of No. 22 East One H undred and Thirty­
fourt h  Street, New York City. The hollow stem of the 
tool has at one end a head and i ts opposite end is screw 
t hreaded, and adjacent to the head are collars clamp­
ing between them an expansible washer. One of the 
euter collars is connected by a sleeve with inner col­
lars clamping a second washer, the inside collar being 
engaged by a tube surrounding the stem, and there 
being on the outer end of the tube a wing nut engag­
ing the screw-threaded outer end of the stem. To pre­
vent the stem from rotating while the nut is being 
turned a pin may be passed through an opening in the 
outer end of the stem,and an opening in the sleeve con­
necting the washer clamping collars communicates with 
an opening into the bore of the stem, to allow the escape 
of any water which may leak past the first washer. 
Wben a pipe is cut or broken off, the tool is quickly 
inserted in its broken end, allowing only one gush of 
water to escape, when a fe w turns upon the wing n ut 
force the washers into tigh t engagem ent with the 
inner walls of the pipe. This tool may also be used 

wound as the lad­
der is r a i s e d . 
These cables ex­
tend over guide 
pulleys and are 
secured to a drum 
whose s h a f t  is 
c o n  n e c t e d  by 
g e a r s  w i t h  a 
sq uared shaft to 
recei ve a winding 

IIEYER'S PIPE CLOSER. 

THE " HOllE TRAINER " FOR TESTING BICYCLES. 

crank. The lower end of the ladder is hinged to 
the drum at one edge of one of its facets, the several 
sections of the ladder being hinged togetber on the 
inner side, as shown in Fig. 3,  to enable them to fold 

keyed crank. too taut a chain, etc. , has caused them compactly on the drnm, and each ladder section hav­
upon un packing a machine shi pped from the factory. ing at one end and on each rail an arm overlapping 
It is because a bicycle, wbich seems at first sight a the rail of tb e adjacent section and fitting in a side 
very simple machine, is in reality very complex. Even socket t herein. On the side of one of tbe rails oppo­
if it is  put togethel' with extreme care, there is no I site the arm is a bolt sliding in keepers, as shown in 
guarantee, before it has been tried, that all the parts Fig. 2 ,  the bolts being automatically moved when the 
of it  are i n  perfect unison. The union of excellent , ladder is raised or lowered, each· bolt being connected 
pieces may form a detestable machine. by a rod to the next ladder section below. A guide 

Now the testing of a bicycle at the factory presents I comprising opposite end frames and auxiliary me­
inconveniences and difficulties. One of the first is the I chan ism straightens and adj usts the ladder as it is 
soiling of the pneumatic tires, which the customers I raised, and at the top of the ladder is an adj ustable 
like to receive with an aspect of absol ute newness and I cross bar carrying the several nozzles and hose, the 
which a trial in a factory begrimes beyond remedy. nozzles being held in place and the hose held to the 

for closing gas pipes. To remove the tool without 
considerable loss of water, a stop cock of the ordinary 
construction may be em ployed, and its casing slid 
over the tool before or after its introd uction inte the 
pipe, a suitable conuection being made between the 
casing of the stop cock and tbe pipe. . ,  . . .  

The New Graving Dock at SouthalDptoD. 

The ceremonies of opening the new graving dock at 
Southampton, England, took place August 3. The 
Prince of Wales and great crowds celebrated the event. 
It is the largest singl e graving dock in the world, being 
750 feet in length on the floor and is so constructed 
that it could be made 250 feet longer. The entrance 
has a width of 87% feet at the sill level and 91 feet at 
cope, the dock width being 112� feet. 

© 1895 SCIENTIFIC AMERICAN, INC.



I1IPROVED COMPOUND REVERSING ENGINES. 

In recent numbers of Engineering an illust.rated de­
scription has appeared of the extensive works of the 
Glasgow Iron and Steel Company's works at Wishaw, 
which are known throughout the world for the excel­
lence of their iron prod uctions. Of plates alone, some 
th irteen hundred tons are turned out weekly. We 
herewith give an engraving of the engines pertaining 
to the plate roIling m ill of the establish ment, for 
which and the following particulars we are indebted 
to Engineering :  

These engines, massive in design ,  were constructed 
by MesHs. Duncan Stewart & Com pany, Glasgow. The 
cylinders are 52 inches in d iameter by 60 inches stroke, 
and the engines are £\,eared in the ratio of about 2 to 1. 
The large spur and pinion wheels are made of steel, 
and have straight teeth covered over w ith a neat, 
serviceable, plated hood fitted with steps and hand­
rail. The engines are fitted with piston valves and re­
versing straight-l ink motion. The eccentric rods have 
adj ustable brasses jor taking up the wear. The valve 
motion is reversed by a steam cylinder, with regulat­
ing oil pressure cylinder of the most modern ty pe, 
having stearn and handling gear worked from the 
platform. The engines are also fitted with a reservoir 
oil tank fixed on the platform, from which pipes are 

the fingers ; when the older clerk would plan dis­
agreeable surprises for the boy, in the educational line, 
utilizing for the purpose his superior knowledge of 
d rugs like cowhage, hellebore or capsicum pods, or set­
ting h im to work on a batch of mercurial ointment, 
supplying him with the freshest of lard and h ighly 
enjoying his perspiring efforts to incorporate the coy 
and elu!!ive mercury. 

Howevpr, the mill  has taken the place of the mortar, 
and the clerk no longer makes mercurial ointment, nor 
powders crude drugs, and he now charges the soda 
fountain from a cylinder and saves his shirts. Occa­
sionally the accidents of the druggi!!t partake of the 
comic, as when a young friend of ours, j ust ready one 
Sunday evening to go out with his best girl, was 
called upon to prepare a pint of . ,  black oil " and, 
adding the acid sulph. all at once with a vigorous 
shake to the other ingredients, was transformed in­
stantaneously from a well dressed and scented beau 
to a luguhrious 8pecimen of disappointed hope and ill­
smelling clothes. The spot on the ceiling long showed 
the center shot of the prescription. 

A large bottle of stronger ammonia, in the hands of 
a clerk who was on a step ladder, having been broken 
by an unlucky tap against a step, no little trouble and 
pain was caused by lSome of the contents ruuning 

1 0 1  
had [it been in the way. During the same week we 
saw in another store the effects of an explosion of a 
tube of nitrite amyl, where thousands of particles of 
glass were blown into the near-by woodwork. The 
pharmacist was almost directly in front of and near 
the tube when it " went off," but most fortunately for 
his countenance, not to say eyes, he had moved his head 
to one side at the moment of explosion-a close call 

Probably sulphuric acid has left its mark in the form 
of scars upon more druggists t han has any other article 
in  his line. We once knew a clerk in an Eastern city 
who broke in hand ling it a carboy of the acid, and was 
pretty thoroughly saturated with the fluid. It was 
sheer good luck in his case that the back door opened 
upon the Erie Canal, into which be jumped instanter, 
saving his flesh though losing his trousers. The �aDle 
establishment furnished another victim a little later, 
who in pouring acid from the carboy into a pitcher (the 
old way), splashed his face with a little acid,  which 
�truck the corner of his  eye. The pain caused him to 
quickly jerk the carboy to an u pright position, which 
mo vement threw out an additional quantity of the 
caustic fluid u pon his arm, which was bared to the 
shoulder. This accident left our friend with a bad 
scar on his face and caused running sores lasting many 
years upon bis arm. Instances of similar accidents 

IMPROVED COMPOUND REVERSING ENGINES. 

cond ucted to each of the main shaft bearings. Steam 
can also be turned into the oil pi pes to clean them out, 
should they get choked at any time. Sight-feed lubri­
cators are also provided. The engine bed plates are 
strong and massive, having a large base for fixing 
down to the foundations, which are of concrete. The 
main stop valve is fitted with a screw-stop by·pass 
val ve, so that the engines can be started or stopped 
without opening the large valve. Disengaging gear is 
fitted to the main shaft, so that the clutches can be 
thro wn out when required. 

• ' e ,  • 
SOllie of tlte Trials of Drnggt.t8. 

The Cali fornia Druggist says : The life of the phar­
macist is not always free from ad venture nor his path 
from thorns, and even though he Dlay gather in seven 
h undred per cent profit on an emetic or a dose of salts, 
there are contingencies in his business that the aver­
age merchant d oes not share. From the time when 
the druggist's boy burns holes in his shirt with acid, 
charging soda fountain, to the haling of him before 
the county j udge, as proprietor, for repeating a 
. ,  prescription " once too often, h e  must ever b& on his 
guard against calamity. 

The time was-we know a few old fellows who re­
member-when the long green vial was in common 
use, and when the thin glass was fain to crush in the 
procesi;' of corking, entailing painful consequences to 

down th e iront of him, beneath his loose overalls. It 
was no fun for the young man, though his companions 
took it that way. This was in a wholesale store, and 
a somewhat similar a.ccident befell another of the boys, 
agaiu by the step ladder route. In taking down a 
bottle of nitro-muriatic acid, some of the acid was 

might be m ultiplied indefinitely, and almost every old 
drug store could furnish reminiscences of startling ex­
plosiolls and sudden combustions more or less serious 
in their effects, but which the progress of ph armaceu­
tical knowledge is rendering less and less frequent. 

. . . ' . 
spilled directly on the top of his head in some unac- Seasoned Railway (Jars. 

countable way, and such a mass of capillary stickiness The Railway Master Mechanic  says : The quality of 
resulted I The -near-by water faucet and the ready the ,. well seasoned " wood ord inarily employed i n  
resources o f  the chemist prevented very serious conse- freight car construction was nicely demonstrated 
quences. Not so easily, though, did the packer escape, recently by the reweighing of sODle cars wbich were 
when agutta perch a bottle of h ydrofluoric acid. which he built by a carbuilding concern nearly two years ago, 
was pressing into a small space in a box of goods, threw and which could not be accepted by the road for whom 
out its stopper. sending a small quantity of the acid they were built because of its financial straits. When 
into his eye. The incident furnished another instance completed they were weighed and the weight stenciled 
of the value of the gold-medal chemist, whose prompt- on each car. When disposed of a few months ago they 
ness and skill saved the victim from blindness. A still were again weighed for some reason and each car was 
more serious trouble came upon a poor fellow 

'
we knew between 1,000 and 2,000 lb. lighter than when placed 

whose position as under-porter obliged him to repack on the side track. The d rying out procebs was, we 
Paris green. Disregarding instructions as to protect- trust, complete. This incident provides an argument 
ing his nose and mouth thoroughly from the d ust, he in favor of a standard freight car, or at least standard 
inhaled enough of the poison to render him a physical dimensions for all the principal timbers of a car, for 
wreck. For a long time he was under pension frOID then the roads could insist on drier lumber being 
his employers, till death carne to his relief. used, while as things are at present no builder can 

Recently we were shown a rough hole in a drug store purch�se in ad vance a stock of material which can be 
shelf, made by the top of a bottle of peroxide of utiJized without excessive waste, and he has, there­
hydrogen which exploded beneath and which would fora to obtain the best seasoned lumber available at 
just as readily have gone through the druggist's head _ the time the contract is made. 
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PHOTOGRAPHIC PRINTING B Y  lIrIACHINERY, I laces and ribbons, and, fearing to leave them around 

(Contin ued froUl first page.) . the room, as she was called away before they were 
up from the bottom of this compart ment is a E'ub- aired, b undled them into a box, which she shut up in 
merged roll. Running down vertically in the center a trunk in a closet. 
of the sides of each compartment is a slotted way to Later, she sent a maid to get thelli out, who 
guide the axes of small,  loose, brass rollers which carry took a lighted candle to the closet for the search. 
the paper to t h e  bottom and freely revol ve as the When tbe trunk was opened, a slight explosion fol­
paper moves forward. lowed almost immediately. Enough of the gas from 

O ver t h e  d i vision of each compartment is an actu- the naphtha had been generated and h eld in the con­
ating rol l ,  all being geared to a worm screw running fined space to ignite as the candle flame approached. 
along the top edge of the long tank its entire distance, No serious results followed, fortunately, but the warn· 
which gives every roll the same speed. ing remains. 

The paper, after passing over the submerged roll 
(Fig. 4) and down again, thence up out of the tank La.t of the Philadelphia Cable Car •• 
over the roll between the first and second t.an ks and A fe w days more will witness the ending of the 
down i nto the fresh ferrons oxalate developer in this cable system as a m eans of passenger transportation in 
tank, shows th e images half developed o nto The elec- Philadelphia. Within a week every remaining cable 
tric lamps overh ead are a non-actinic red. car on the Market Street main line, t h e  last link in the 

Coming out of the second tank, the i mages are fully cable system,  will be displaced by trolleys. The pass­
developed, thence the paper passes on into the third ingof the cable cars marks a step in the progress of street 
vat, containing dilute acetic acid, which dissolves o ut railway facilities in Philadelphia. When the system 
all of the iron left in the paper f rom the developer, was introduced. it was looked upon as a sol ution of the 
and acts as a check to further development, thence in problem of rapid transit, and on the strength of this 
the next vat t he paper is washed with water : next i t  opinion the Philadelphia Traction Com pany i nvested 
passes into a fixing vat containing a sol ution of hypo- a fab ulous sum, estimated to be in the neighborhood 
sulphite of soda, is again washed in the following tank, of $8,000,000, in equipping the Market Street, Columbia 
then it passes into a vat of alum water, which hardens A ven ue, and Seventh and Ninth Street lines. B ut 
the film, and finally goes through two or three vats of while they were an improvement over the jogging 
water, receiving a final spraying, as shown in Fig. 4.  horse cars, they by no means proved satisfactory, and 

From the last spraying it is led onto an endless can- it is with no regret that the cable system has followed 
vas carrier into a long i nclosed chamber filled with a the horse car line in gi ving place to the trolleys. The 
current of warm air, heated by a gas furnace notioed cost of construction of the cable l ines was enormous in 
near this end. At the end of this heated cham ber the .comparison with the equipment of tbe trolley lines, 
paper comes out perfectly d ry, and is rolled up with the cost of operation was greater, and the service ren­
the pictures all  on it. W hen the run is complete 
the roll of pict ures is un wound, they are cut off to 
the respective sizes del;ired, and mounWd in the 
usual way. 

While the paper is traveling over the several 
rolls, attendants with sponges sponge off any <ill't 
or light Illaterial which may cling to the surface 
as it is drawn up from the solutions. At the fur­
ther end of the trough the paper with the pictures 
upon it may be seen traveling upward. 

A very curious anomaly is the mixture of white 
and red light in the devebping room. The two 
lamps over the de\'eloper and roll where it is 
unwound are red, w hile all the others are white. 
There is j ust enough red to neutralize the white 
at the beginning. Thus it makes tbe brightest 

2 

Fig. 2.-DETAIL OF EXPOSING APPARATUS. 

dark room we call to mind, and was a surprise in the ' dered was less efficient. As a consequence, the cable 
art of photographic manipulations. I cars have been forced out of service by the system 

There are t wenty-seven rollers on the large box tank, which has demonstrated its superiority. The machinery 
and the tan k itself is not far from one h undred feet at the power stations, now lying useless and idle, rep­
in length. Th e paper travels through the tank1 at resented to the Traction Company an immense amount 
the rate of ten feet per min ute, and it is possible to of money, and it would appear on the surface to be a 
arrange enough cabinet negatives in the exposi ng ma- sheer waste of h undreds of thousands of dollars to dis­
chine to expose 245 cabinet pictures in a minute. But pose of all the gigantic driving gear for a mere song to 
a8 ordinary day's work of ten hours yields 157, OOO cabi- be broken up for scrap iron. Yet it is useless for any 
net pictures. other purpose, and the Traction Company has disposed 

We are informed this is the only machiIie of its kind of it all to a scrap iron firm for the best bargain it 
in this country, and but one other is in Germany. T he could obtain-the great winding drums, around which 
work w hich we saw made by it was very satisfactory the greased cables passed, and the heavy driving rna· 
and uniform. chinery, weighing thousan ds of tons, all of w hich are 

In dealing with such large q uantities of material, to be converted into iron and steel j unk. Of all the 
uniformi ty appears to be easi ly attained , and the ap machinery in the immense plants, the engines and 
pJ icability of a similar machine, properly modified to boilers are alone valuable above the price of old iron. 

-Philadelphia Record. 
-

An AutolDatie Letter Registering l'IIachl ne. 

4 There were in the U nited States on the first of Jan­
uary 69,912 post offices, and every postmaster is 
obliged, when requested, to register letters and other 
mail matter offered, on payment of a charge of 8 c6nts 
therefor, and give the sender a receipt. This does 
not make the government responsible for loss, but 
facilitates tracing up such mailed matter w hen nec-

Fig. 4.-THE DEVELOPER TANK. essary. But the taking of a letter to a post office to 
obtai n registry and a receipt therefor from the post­

the de velopment of negatives and films h aving had master or his assistant req uires time, and is often at­
reason ably uniform sh utter exposures, Illay be a pos- tended with not a little inconvenience. To obviate 
sible outcome of this invention. this difficulty a coin-controlled registering machine 

For th� foregoing p�rticulars we are indebted to the applicable also for other purposes, has been invented AutomatIc Photog:ap? Compan y, No. 25 West,Twenty- , and patented in the United States and various foreign 
fourt h Street, thIS CIty, th rough whose courte8Y we 

I; c. ountries
. 

by Count Detalmo 'di Brazza Savorgna,n of 
were permitte� to w�tness all the details of this re- Rome. Italy, at present residing at the Hotel Sav�y, 
markable and mterestlIlg apparatus and plant. New York City. 

.. • • I .. The machine has a locked registering table and let-
The Use oC Naphtba. ter·receivb.g box, to be u nlocked by a coin d ropped in 

The �reatest care should be observed in the use of a slot, which sets i n  motion mechanism for weighi n g  
naphtha, which w h i l e  a most valuable agent t o  clean and n u m bering t h e  letter o r  package a n d  dropping it 
delicate laces, light silks and ribbons, is a very dan- into the letter box, also correspondingly dati ng, n um­
gerous liq uid. It i� so extremely volatile that ignition bering and delivering a receipt therefor. A duplicate 
will take place even when it is removed by the distance registel', accessible only to the post office officials, is 
across a room from a light, and it  should never be used at the same time made upon a paper band within the 
exc ept in the daytime. Articles cleansed by this machine, this band being formed into a book, and the 
means should be promptly and thoroughly aired ; it is machine having devices by which it becomes inopera­
a good plan, the Commercial Bulletin suggests, when tive when the supply of record paper is exhausted. 
the weather permits, to .10 th e cleaning out of doors, The mechanism for controlling the different move­
leaving even then the thi n gs c leansed outside for a ments and operations so that they m ust occur in regu­
longer airing. lar sequence is described in full detail in the patent, 

-\.'"he need for this was recently emphasized to an up- and the Patent Office has allo wed t wenty·six claims 
town woman, who washed a number of gloves, some for novelty in the invention. It is designed, bf the 
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aid of this improvement, to render it possible to regis­
ter a letter almost as conveniently as one now drops it 
into a letter box, tbese machines being provided at 
suitable places. as in the leading hotels, large office 
buildings, etc. We understand that the New York 
post office officials intend to place one of th e ma­
chines, when com pleted, on trial in this city. 

• • • • • 
Atlanta Exposition Note •• 

Mr. A. Macchi, Commissioner-General for Europe for 
the Cotton States and International Exposition, has 
returned to America to superintend the installation 01 
the exhibits from the European countries, which com­
prise splendid prod ucts from Belgi um, France, En�­
land, Germany, Austria, Hungary, Ital y and Russia , 
The exhibition of foreign-made bicycles is likel y tv 
prove of particular interest. A fine opportunity of 
com parin g  the foreign m achines with those of A meri­
can make will be afforded. Man ufacturers in England, 
France and I taly will send bicycle exhibits. Great 
Britain has been quick to appreciat� the advantages of 
exhibiting at the fair, . as she consmnes large quantities 
of the products of the cotton States. 

The exhibit of the mineral resources of the United 
States to be made at the Atlanta Exposition, under 
the direction of Dr. David T. Day, of the Geological 
Survey, will be, the doctor says, the most thoroughly 
representative and best classified exhibition of the 
mineral resources of the country. 

The feature of the exhibit will be four oil pai ntings, 
each 120 feet long, showing four sections of the Appala­
chian range of mountains, drawn on the scale of one 
foot to a mile. By these paintings every mineral and 
coal vein in the Appalachian system will be seen, and 

the picture will show at a glance the immense 
wealth of the region in these products. 

• • • • • 
Signal Service Wanted. 

The Board of Police Commissioners of New 
York City, at their meeting July 26, adopted the 
following resolution upon recommenda¥on of 
Commissioner Andre ws : 

" With a view of selecting a police telephone 
and 8ignal system for the use of th is depart ment, 
the board invites all persons interested in systems 
of this kind which have been in successful opera­
tion to submit toO the board information in regard 
thereto. 

"Such propositions as are made, the board an-
nou nces, must include a perfect system of elec­

trical and telephone com munication between the sta­
tion h ouse and parts of the precinct ; it must be sim pIe 
of construction and capable of being readily under­
stood and operated, yet be strong and durable and 
involving all the modern im provements in the line of 
polke signal ing. 

" Information for the use of the board sh ould first be 
submitted in written form, accompanied by snch draw­
ings and illustrations as may be necessary for a pre­
liminary investigation of the merits of the variol1s sys­
tems. Later the board expects to be able to afford op­
portu nity for the practical operation and cOl!lparison 
under the supervision of the officers of this department 
of such of the propo!'ed systems as are deemed worthy 
thereof. 

" In extending this invitation it is expressly nnder­
stood that the department has at the present tinle no 
fund available for the establishment of a system, or even 
for experimental purposes. All expense must, t herefore, 
be borne by the parties offering their systems for in­
vestigation. and in no event can there be an y liability 
upan the police department." 

An adequate police signal system will cost about 
$500, 000. 

• • • • •  
'rcst of the G u n  Lift Battery. 

The members of the Board of Ordnance and Forti. 
fication witnessed t h e  test of the new gun lift battery 
at Sandy Hook on August 7. The battery is the first 
one with a gun lift completed and in operation in the 
United States and was the first to be officially tested. 
It forms part of tbe defenses of Sandy Hook. The 
battery is composed of two modern twelve-inch guns 
which are mounted on the new gun lifts, which differ 
from the Crozier-B uffington d isappearing gun carriage 
heretofore tebted, in that they lower the guns some 
distance below the parapet and are worked by hy­
draulic machinery, and not automatically by the recoi l 
of the gun. The disappearing carriage, so called, is 
only lowered a few degrees belo w the parapet ; the 
g uns, which are mounted on tbe glln I ift8, are placed 
on the top of a conical mound, the !<ides of w h ich can 
be swept with rapid fire guns ; th e battery is worked 
on the " pair ' system, that is. when one gun is being 
fired. the other of the pair is being loaded below and 
is raised for its discharge when its mate disappears. 
In the test ten shots were fired, five from eacb gun of 
the patl". After deducting the time 10lSt while waiting 
for passing vessels to get out of range, the ten shots 
were fired in about th irty-eight minutes. 

• .  e . •  
IN China, . .  the land of opposites," the dials of cloclu 

a.re ma.de to 1Jurn round, while the hands stand still. 
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A Primitive Tobacco Factory. 

China is nothing unless she is primith'e, and al­
though the factory which forms the subject of these 
remarks is not exactl y  situated in Ch inese territory, 
as it is in the Portuguese settlement of Macao, it is, 
to all intents and purposes, a C h inese factory, for it is 
owned and w orked by Chinese. The premises com­
prise several large sheds with earthen floors, and one 
or two better built rooms, used as storehouses. The 
factory gi ves employment to several hundred Ch inese 
men and women. I was accom panied on my visit by 
Mr. A. A. Pettigrew, a son of Mr. Pettigrew, of Cardi ff  
Castle, who is at present (May) on a tour in  the East. 
The tobacco is not gro w n  at Macao, but at a place 
called Hoksban, about forty or fifty miles to the north­
west of the former town, on one of the numerous 
mouths of the Sikiang or Canton River. When the 
plan ts are properly dry they are done up into bales 
about 2� feet long, 2 feet wide and 1 foot deep, and 
sent down to Macao in jun ks. On arrival at Macao, 
these bales are stored in the premises of the factory 
until such time as they are req uired for the manufac­
ture of tobacco. 

The first room we entered was devoted to strip ping 
the leaves from the stalks, these being discarded in 
the man ufacture. Women, sitting on the floor on their 
haunches, were busily engaged i n  th is opf'ration when 
we entered. The sight of us did not distract the wo­
men's attention, but several young children who were 
present on our arrival scampered away to distant 
corners like m ice into a hole. The dust from the to­
bacco l eaves gotl into our noses and throats and caused 
us to sneeze and cough , m uch to the delight of our 
celestial onlookers, as evidenced by the loud outburst 
of laughter which followed our discomfiture. Strange 
to say, we did not hear a sneeze or a cough from any 
of the Chinese while we were in the factory. After 
the leaves have beeu stripped from the stalks, they 
are carried into one of the sheds in large bamboo bas­
kets by men, then spread on a wooden floor and 
damped with water. When sufficiently damp they 
are made up into layers about 2� feet long, 2 feet 
wide and 2� inches thick and placed on boards. 

The next {'rocess is to make each layer into a solid 
cake. This is done i n  the following way : A bout a 
dozen layers, with a board 1% inch thick between each 
layer, are placed on the top of one another and then 
pressure is brought to bear upon the whole lot by 
meaus of a lever of the second order, in the shape of a 
th ick pole. One end of the lever is fixed firmly with 
stroug ropes, and this constitutes the fulcrum ; the 
weigh t or the resisting substance is the tobacco, and 
the power is applied at the other end of the lever by 
means of stout ropes, w hich pass round a woodeu axle 
that is securely fasteneq to the ground. 

When the tobacco leaves have been properly pressed, 
the cakes are taken out and cut crosswise into strips 4 
inches wide and the two ends cut off, as they are not 
sufficiently pressed. The next ste p is to tie half a 
dozen of these strips together by means of ropes. The 
next operation is to make the tobacco ready for use. 
This is done by means of a plane, very similar in 
shape to an English carpenter's plane. 

The strips of tobacco are stood up on end on the 
ground and kept in position by boards made for the 
purpose. As the strips are only about 1� foot high, 
the men have to work the plane in a half stooping po­
sition, a most uncomfortable way of \'I orking from an 
Englishman's point of view. However, the Chinese do 
not appear to mind it, as they work away contentedly 
from morning to night. The shavings of the tobacco 
leaves are the tobacco ready for smoking. E very man 
puts his shavings, as he takes them from the plane, 
into small heaps, weighing about a pound each, inclos­
ing at the same time a ticket with the name of the firm 
on it in the center of each heap. These small heaps are 
then put into papers, the two ends of the papers being 
left open. The packets are then weighed and a little 
more tobacco is ·added or taken away, according to 
whether th e  packet is too light or too heavy. When 
t h e  packets are of the proper weight they are put into 
another paper, both ends closed up and then packed 
in boxes ready to be sent away. 

There is a good deal of order in the way in which 
the factory i s  worked . Women are only employed i n  
stripping o ff  the leaves from the stalks, men d o  all the 
rest of the work. '.rhere is  one lot for damping and 
pres;;ing th e leaves, and another batch for cutting the 
pressed cakes into strips and tying them up ready for 
planing. The planers onl y  make the tobacco and put 
it into heaps, a separate lot of men put it into the first 
paper!': ready for weighing. 

The men who weigh the t obacco pal's it on to others 
who put it into the second paper, and th ese finally 
hand it to the packers. 

The tobacco is of a dark bro wn color and is only 
used, so far as I know. by the C hinese. It has the 
reputation among them of being a particularly good 
brand, and the factory is said to be oue of the " largest 
in South China. It was very amusing to see the work­
ers .at. 12 O'clock, as this is th e  time they take their 
midday meal. As soon as the clock struck twelve, 
everything stopped" as if by machinery. In less than 

J ,itutifi, �mtri,au. 1 03 
five minutes tables were produced from unlooked for 
corners, basins of rice and other foods were placed 
upon them , and the men were busily engaged in emp­
tying them by the aid of chopsticks. All th e workmen 
took this IDeal in the same place as they had previ­
ously been working in.-W. J. Tutcher, Botanic Gar­
den, Hong-Kong. -The Gardeners' Chronicle. 

The method pursued by me differs materially from 
any of the old plans, and is substant ially as follows : 

.. I e  . ..  

Advancement I n  De .. tal Snrgery-Implantatlon of 
Teeth.· 

The tooth is first carefully selected for its adaptation 
to the case in hand. The crown is severed from the 
root, which is then deprived of its pericementum and 
shaped to suit the operator. 

The nerve canal is thoroughly cleansed and a platina 
tube is fitted into it,  the apex of the root being filled 
and hermetically sealed. 

It is th en treated to a bath of boi l ing bichloride so· 
lution, after which it is decalci fied by a sol ution of h y-

Some eight or ten years ago a now famous dentist of drochloric acid and neutralized with am monia. 
San Francisco made a wonderful stir among h is scien- A cap of gold is made to fit the exposed end of the 
tific brethren by conceiving and performing the opera- root and to this is sold ered a dowel of iridio-platinum ;  
tion o f  implanting a tooth in the jaw o f  a patient, and this being secured i n  position, the root is d ipped into 
by so doing filling a vacant space caused by the a solution of iodosalol and allowed to crystallize. 
forceps. This is al l the treatment nece�sary. The root being 

Since then, after m uch experimenting and an endless now ready for implantation, a saturated solu t ion of 
amount of theorizing upon the several subjects of cocai ne is used h ypodermicall y  to anesth etize the 
transplanting, replanting, and im planting of teeth, tissues surrounding the site of the proposed i mplauta­
this wise investigator acknowledged that of all his ope- tion, and a section of the gum is removed with a small 
rations in this b ranch of dentaJ surgery, for one reason tubular knife. 
or an other, he had to expect failure in about twenty- The artificial alveolas is prepared, the instruments 
five per cent of his cases. used being a set of specially prepared bone-cutting iu-

His method was, after making an incision through struments, driven by an Edison electric motor at a high 
the gum, to prepare a socket in the alveolas, or, in the speed . 
event of its being absorbed, in the lllax illa; then the The root is then fitted i nto place; the entire opera­
tooth, which had been carefully kept in an aseptic tion of cutting, drilling, and fitting being accomplished 
condition, was ligated securely to the contiguous teeth in from five to seven minu tes. 
and the patient was instructed to protect it from in- After a lapse of from four to six weeks to al low the 
j ury or shock, and to refrain from using it in mastica· soldering process between root and alveolas to become 
tion until a union should take place between the im- com plete, the gold cap and dowel are removed and a 
planted tooth and th e bone. porcelain crown is attached which has previously been 

The princi pal consideration of the old operation was trimmed to articulate with the antagonizing teeth. 
the preservation of the pericemen tum ; and pages of The operation, when complete, presents a most natu­
dental magazines and hours of ti me have been devoted ral appearance, both as to color and form, no gold be­
to the vital importance of preserving this membrane, ing visible except by very close exam ination . 
or at least a part of it, as the success in consolidation One of the incidental features of this proce�s is that 
depended upon its presence. the gum s  adapt themselves to the form of such an im-

N o�, 
.
?ther dentists, while .ad�iring the success planted root, or at least have a very strong tendency to 

of thI� Father of Implantat�on, commented upon do so, and will al ways adhere clo�ely if there is no other 
the faIlures and fell to specul atmg u(:on the fact that oppo;;i ng force than the new root; whereas, in the old 
one case would be a success where success. ,,:as h�rdly I process, all tendencies were toward absorpt ion and 
to be expecte.d, and other cases would fall III spIte of shrinking away of the gums, leaving more and more 
every pr�ca�tlOn that. could be taken. of the tooth root exposed. This has been partially 

The prmClpal enemIes of the old methods were two overcome in some few ca�es but the majority of them 
-first, complete absorption of the root, aud sellond, a are as ab�ve stated . 

' 

tendency to remain loose in the artificially prepared The operation as here described is absolutely pain­
s?cket-and it appeared for ma?y years as though the less from start to finish, there being 110 sOI'eness nor 
tIssues would not tolerate an Implanted tooth except pain at any time durin'" or after the implantation. 
under the most favorable conditions, so much so that :. •• , .. 
even to this day there are leading dental surgeons who I Insects Wllich A re Man'. Friends. 

class this style of operation as unsurgicaL The lady bird, so quaintly marked that it is hard to 
The above objections naturally limited the perform- find two of them just alike, is one of the gardener's 

ance of these cases to th o most progressive students best friends, yet h undreds of them are killed because 
among the practitioners of dentistry, and also confined people in their ignorance don't know what a hel per 
the class of patients to those who would consent to;the they have in this pretty, buxom little insect. A few 
experiment, or to those cases in which the patient could days ago a writer in the New York Tribune visited a 
not grow accustomed to an artificial denture of the friend who has a garden full of al l sorts of flo wers, 
regulation pattern. and back of these there is the kitchen garden, with 

Through an accidental discovery by a prominent rows of currants and raspberry bushes. The leaves 
Parisian dentist, the importance of the preservation of of both these shrubs were covered with blight or lice 
the pericementum was completely disproved. This re- that were as green as the leaves on which they 
markabl e  specimen was a jaw where a deciduous lived and thrived. Huntiug about the bushes were a 
molar had remained in position, being locked securely number of lady birds. The woman in her ignorance 
between the first bicuspid and first permanent molar; was killing these right and left, th i nking they were 
its position being such that the second bicu;;pid was doing all the damage, and when told they were her 
unable to assume its position in the dental arch and best friends was incred ulous. A few minutes' careful 
remained buried in the alveolas. watching, however, 8howed the small bug busy eating 

Upon the unerupted tooth the traces could be plainly the smaller green pest. Small yellow pyramids showed 
seen upon the roots of the deciduous tooth, they hav· where she had laid her eggs, which in a day or two 
ing been first absorbed by the process of development would hatch. The woman saw and believed, and in 
of the permanent tooth ; and as the crown could not future the lady bird has a sure refuge and a welcome 
be d islodged, resorption took place and the remainder in her patch of flowers and fruit. 
of the deciduous roots became a part of the alveolas by Another insect that i s  forever being killed owing to 
becoming solidly soldered to the bone, which led to the ignorance of the general public is the dragon fly, 
the conclusion that such an absorbed root will become also known as the needlecase. He is one of the most 
a part of the jaw, provided, however, that it can be re- useful insects of this climate. In his larval state he 
tained in an immovable position u ntil the union takes subsists almost entirely on those small squirming 
place. threads which can be seen darting about in an y  st ill 

Experimentation followed, which led to proof of the water, and wh ich hatch out into the sweet si ng ing 
n on-necessity of the pericementum, and also that by a mosq uito. As soon as the dragon fly leaves his watery 
partial decalcification of the tooth root many of the nursing ground, and, climbing some friendly reed, 
obstacles in the way of the success of the old method throws away the old shel l and flies away, he is helping 
would be overcome ; as the cellular structure of the man again . His quarry now is the house fly. Not 
cementum is quickly and easily acted upon by the re- long ago the writer saw one of these insects knocked 
sorbing or soldering action of the bone cells of the down in a veranda, where he had been doing yeoman's 
maxilla. serv ice, and the children and women seemed del ighted, 

Since the truth of the above statements has been alth ough they shrank back from the poor wounded 
clearly pro�ed . by

.
the fact that if  such an . 

i ,"? p�anted I dragon fly. '.rhey all thought he had
. 
an �wful sting 

tooth remams undIsturbed for a few weeks It I S  Impos- at the end of his long bod y-a cruel inJustICe. When 
sible to extract it as other or natural teeth are extract- the writer took the insect up there was general won­
ed, another decided improvement suggested i tself to a derment, which was increased when a captured fly was 
prominent dentist of San Diego. Cal. , which was in the offered him and he ate it greedily. The boys of that 
use of roots of teeth alone for implantation, and after household will never harm a dragon fly again. 
the solidification had taken place, attaching a crown .. , • • • 
of porcelain of proper color, size, and shape to fill  the A FE'rri s Wlleel In London .  

vacancy. It. is a well known fact among dentists that The great wheel at Earl's Court. LGndon, built upon 
no two teeth that h ave grown in different heads are the same gen eral plan as the Ferris wheel at the 
al ike in color, shape. and size, and only about one World's Fair, has been completed and was opened to 
tooth in one thousand can be used without showi ng a the public on Jul y 6. The top of th e  wheel is 300 feet 
marked contrast to surroundi ng teeth. i above the ground and about 40 minutes are required 

• By Dr. D. Cave, of San Diego, Cal. In the National Popular Review. for a. complete revolution. 

© 1895 SCIENTIFIC AMERICAN, INC.



104 
The P.yeholoKY of a J u ry In a LODe Trial • •  
Take twelve men from active life, confine them in a 

court room six hours a day, and expect them to ob­
serve closely, remember and reason soundly on the 
evidence offered, with no guide except some general 
principles of law and equity. They are also ex­
pected to exercise judgment and discrimination of 
facts that require training in the most favorable 
surroundings. In reality the ordinary j ury is selected 
from active working men unused to confinement, and 
unable to think and reason continuously on any topic 
outside of their everyday li fe. 

They are untrained to discern the probable facts in 
a contested case, and understand the real from the ap­
parent in the argument,s of cou nsel. The confinement 
of the court room, its bad, vitiated atmosphere, with 
the changed diet of hotels in a long trial, make 
them still more unfit. A grouping of some facts will 
make clear the purpose of this note. In a recent mur­
der trial seven farmers on the j ury were confined five 
days in the court room and hotel. They all suffered 
from indigestion , and two of them were ill in bed for 
some weeks after. One of these men was a Second 
Adventist, and the counsel referred to the certainty 
of the sudden coming of the end of the wOl'ld and 
the strict accountability of each one, and urged an 

J titutifit �lUtri,au. 
tion in the power this position brings them, and are 
governed in their j udgments by the flattery of coun­
sel. When told they have excellent judgment and 
will decide in such a way, they follow this advice, 
evidently. IThere are always men with a mental 
" twist " or bias in the average j ury. In good sur­
roundi ngs and in good health this would be con­
cealed, but after a day or more in the court room it 
becomes a dominant factor. Strong religious, temper­
ance and political views intrude themselves, when­
ever the man becomes at variance with his surround­
ings, and its natural physical and psychical influences. 
Lowering and changing the degree of health and 
functional activities makes him more intolerant of the 
divergent views of others. After the second or third 
day of a trial, appeals to these conceptions and efforts 
to make some facts apply along these lines are always 
effectual. Emotional, impulsive men , who are con­
trolled largely by the surroundings, are always objects 
of concentrated interest by shrewd lawyers. In the 
first part of the trial they are not so influential as later, 
when the mental status has dropped down ; then they 
may become infused with certain conceptions of the 
case, particularly for punishment or acquittal . The 
morals of a jury on a long trial are lowt'red markedly 
near the end o f  the case. If  undue influence is  used or 

[AUGUST 1 7, 1895. 
THE GREAT DAM OF THE PERYAR, INDIA. 

The Peryar work is that of turning the water of the 
Peryar River, tlowing westward through the well­
watered mountains of Travancore, in South India, 
eastward through the sterile plains of the Madura dis­
trict. Six m iles west of the eastern brow of the Travan­
core Mountains the great dam is being erected by 
which a lake is being formed that is to turn and empty 
its overflow into a tunnel alread y cut through the east­
ern brow, a tunnel 5, 700 feet in length by 7� feet high 
and 12 feet broad. 

The first illustration shows the dam with the lake. 
So recently has the lake been formed that the partly 
submerged trees are seen sticking out of the water, 
some of them still struggling, as it were, for their 
life. 

The buildings on the knoll in the center are the resi­
dences of the engineers. The cutting between the 
houses and the spur of the mountain in the left fore­
ground is to be the water escape when the dum is 
raised to its intended height. It was a great task to 
cut that down in the solid rock. The stone taken out 
has been utilized in the construction of the dam, being 
carried down to the river bank by a gravity railroad 
running to the buildings at the foot of the dam and 
conveyed thence by moving buckets suspended on 

THE GREAT DAM OF THE PERYAR, INDIA. 

acquittal of the prisoner, which was done. The eflect I if such influences are purchased, the Hme to do thi8 
of confinement, overeating, and bad, poisoned air, is when the effects of confinement, bad air, food and 
with mental strain to accommodate themselves to the derangement of the physical system appear. However 
unused req uirements of the position, react on the honest a j ury of average men may be, a change of sur­
brain, making its operations more unstable and un- roundings and ph ysical vigor will react on their con­
certain. After the third or fourth day the j udgment ceptions of right and wrong and strangel y incapacitate 
of an average j uror dwindles into caprice and change- them. If any of the j ury are invalids, or have been 
able whi ms. A certain number w ill become possessed confined with dietetic or n eurotic d iseases in the past, 
with a dominant idea concerning the case, which will the changed conditions of the jury room are very likely 
grow under any circum8tances irrespective of all rea· to bring out some entailments of this condition, still 
son or judgment. It becomes literally an ., obses- further complicating their mental soundness. Pessi­
sion," that is, not changed, although another vie w mistic men who are in ill health are always ready to 
may be accepted for present purposes. Others will be recognize guilt and inruct punishment in every case. 
thoroughly confused and mentally demoralized, and Their ideas of justice are always based on vengeance 
incapable of coming to any conclusion. The evidence and punishment. The suspicion of crime is always a 
will be a chaotic mass, from which they are unable to reality and evidence to t.he contrary is deception. 
extricate themselves. The longer the trial, the more Many of these men in excellent physical surroundings 
bewildered they become, and at last follow the lead would act and reason with fairness, but change the sur· 
of the majority in despair of anything better. An- roundings and degree of health, and they are unsound 
other class becomes more and more indifferent to the and unreliable. The psychology of a j ury on a long 
merits of the case, as their physical condition dete· trial furnishes a range of facts that, when understood, 
riorates ; their only interest is to reach the end of the the verdict of these men could be predicted with great 
trial ; like the former class, they sit listless, neither certainty, no matter what the evidence may be. 
seeing nor hearing anything with intelligence. At • ' .  • 
the close they join the majority in any verdict. An- PROF. DURAND, in an article in Cassier's Magazine, 
other class of superficial, vain men take great satisfac- discusses ship propulsion by storage batteries, and con­

• Read before the Psychological Section of the Medico-Legal Society, 
Nov. 12, 1894, by T. D. Crothers, M.D., superintendent Walnut Lodge 
HOIIpltal, Hartford, Conn.-From the National Popular Review. 

cludes that for the same amount of energy storage bat­
teries at present weigh about 550 times as much as coal 
and occupy about 220 times the space. 

cables that are stretched from point to point wherever 
material is needed. 

It was at this workshop below the dam that the most 
serious accident of the whole enterprise occurred. 

Mr. Taylor, the superintending engineer, was stand­
ing over a large horizontal wheel that conveyed the 
power from the turbine to the buckets, when a bucket 
came moving along overhead. To avoid the bucket 
he moved aside and fell on to the horizolltal wheel and 
was caught and mangled. He lived but a few hou rs 
after. 

The dam rises from a width of 138 feet at the bot­
tom to 22 feet at the top. Stone masonry on each 
side, with a solid mass of cement within, is the method 
of construction. As it rises it is to extend over the 
hill at the further end until its length wilJ be 1,300 
feet. At present the length is about 1,000 feet. The 
river at the bottom was originally about 300 feet 
wide. 

One of our illustrations shows the top of the dam 
with the swarms of coolies working on it. 

The q uantity of water in the dam varies greatly. 
In the driest months it d iminishes to something like 
100 cubic feet a second , with occasional small freshets 
of 1,000 to 3,000 cubic feet a second, of short duration. 

During the monsoons it increases to an average of 
2,000 cubic feet a second, rising at times to 20,000 or 
30,000 cubic feet a second. The largest recorded flood 
was in November, 1873, during a cyclone, in which 28 
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inches of rain fell i n  two days. The discharge then 
was estimated at 120, 000 cubic feet a second. 

The following are further particulars kindly fur­
nished by A. T. Mackenzie, Esq. ,  one of the engineers : 

When finished the dam will be 178 feet high, 12 
feet wide at the top, with a parapet 4 feet h igh and 4 
feet thick, and will contain 5,000, 000 cubic feet of 
masonry. 

The bed of the river is solid rock; so there are no 
underground foundations, and the dam is actually 
178 feet above the lo west water level. 

The presen t  height is 136 feet and 4, 200,000 cubic feet 
of work is already done. The depth of water is 89 feet, 
but the escapes are now stopped and the lake is being 
allowed to rise to 128 feet depth, where a new set of 
escapes are read y  for it. 

The area of the lake will be 14 square miles and the 
outflow through the tunnel 1, 600 cubic feet per second. 
Its maxim u m  depth at the dam will he 174 feet. 

The tunnel has been driven all the way through 
hard syenite, with no slips or soft places, and is a 
very straightforward and uneventful tunnel. 

Leading to and from the tunnel is about a mile in 
all of open rock cutting, 25 feet wide and from 30 feet 
depth to nothing. 

An average of over 4,000 people were employed on 

J t ieut ifit �lUeritau. 
Building a Levee _Uh Force Pump •• 

Captain George McC. Derby, the able young engi­
neering officer who has charge of the federal engineers 
in New Orleans, has announced that the attempted 
feat of building a levee with force pumps on the great 
dredge, the Ram, was successful. Captain Derby, be­
lieving that levees could be built lJy this means, at­
tempted the experilllent on the levee at Nine-mile 
Point, opposite Carrollton. Captain Derby cannot 
state yet what the real result of his experiment exactly 
is, as th e present attempt was made with a view to 
discover a method rather than to avoid expense. Four 
attempts were made by the engineers. The levee ex­
isting at Nine-mile Point before the Ram went to work 
was of small section and low height. It was desired to 
enlarge it to a size almost as great again as it then 
was. The Ram was stationed about 400 feet away, 
and the piping was laid to the work. so as to permit 
the pumps to send a stream of sand and water, scooped 
from the river bottom, to the work. This stream was 
delivered at a height of about ten feet, and the volume 
of water was so great that the consistency of the mass 
was very thin. Captain Derby first threw up a small 
levee behind the original one, and attempted to fill in 
the space between the two. It was found that the silt 
was readily deposited, while t,he water ran off, leaving 

1 05 
unfUled, th us forming between the toe of the upper 
terrace and the board defending the outer edge of the 
lower terrace a sort of cup, into which the overflow 
from any subsequent crevasse was caught and held. 
This method was found to work perfectly. Of course, 
in im enterprise of this kind, its practicability depends 
on the cost per yard of work done by the dredge. The 
Ram is very powerful, having been built nnder con­
tract to deliver 300 cubic yards of material 300 feet dis­
tant from the dredge every hour. In practice it was 
found that she could deliver about 2,000 yards per 
working day of ten hours. The total cost per cuhic 
yard of a levee built by the Ram to a height of 10 fpet 
will be 3 '91 cents per yard. Hitherto the price of levee 
work has ranged from 10 to 12% cents on an average 
per cubic yard.-New Orlealls Picayune. 

. . . ' .  
The '.I'ou rah Prison. 

The chief prison in Egypt for male hard labor con­
victs is at Tourah, about eight miles south of Cairo, 
where the adjacent q uarries, which once furnished 
limestone to the builders of the great Pyramids, sup­
ply unlimited ",cope for labor six days a week. There 
are 950 convicts, and though 100 of them are " l ifers, " 
there are ot.hers whose term is only for six months. 
Strict discipline is maintained by sixty- five warders, 
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dam and tunnel duri ng the last season. Besides the a thick, heavy mass of solid earth. As soon as this who are unarmed and do not carry even a stick or 
coolies there are three steamers, four turbines from 180 I topped the rear em bankment, an effort was made to whip; but by night there are nine sentries and by day 
horse power downward, and a large n umber of port- raise the barrier by i ncreasing its height from the de- there are four, who patrol the roof and the outside of 
able steam engines, boilers, etc. It ilS to be finished posit made from the pumps. The material was, how- the prison, and who know how to use their loaded rifles 
before April ,  1896. ever, too dense and glutinous to be worked fast with deadly aim. These sentries are blacks from the 

The total cost of the work, including distribution enough, and a crevasse occurred. This method was equatorial provinces, and have prevented more than 
works in the Madura district, will be 83 lacs of rupees, then abandoned. A framework of lathes, covered with one attempted escape. Nearly all the convicts are 
or between three or four millions of dollars. Besides jute bagging, was substituted for the small rear levee, natives of Egypt, the blacks only supplying five per 
this, the British government pays the Rajah of Tra- it being thought that the water would pass readily thousand and the N ubians averaging only two per 
vancore 40,000 rupees ann ually for a lease of 999 years. through the bagging and the silt be retained. The re- thousand. Any extra bad characters among the con­
In return for this the British government is allowed suit was fairly satisfactory, but very expensive. Plank- victs, such as the ringleaders of attempted revolt or es­
to take al l t imber comprised in the watershed of the ing was then substituted on timber frames, but the cape, are locked up at night in solitary cells to lessen 
lake, for use on the works, but not for sale or export. stream ate out the toe of the framework and the fluid their chances of contam inating their fellows. As a 
It also obtains fishing rights i n  the lake-a conces!lion escaped. The last method was very ingenious. It was whole, the convicts are by no means of a ruffianly type, 
worth exactly nothing. It is altogether a very poor found both cheap and efficient. Captain Derby took a and their physiognomies are very like those of the ordi­
bargain for the British government. plank a foot wide and pinned it on edge about 12 feet nary peasant. In this coun try, w here crime is at such 

But the conception and completion of the work re- away from the toe of the old levee. The board was a minimum and where even the lunatics are as quiet 
flects lasting glory and honor upon the enlightened driven alsmall d istance into the turf, in order to prevent as sheep, it is not too much to hope that education and 
spirit of the British government and upon t.he skill of the material from seeping under and escaping. The improved environment may one day do m uch to im­
all the engineers connected with the Peryar. The illus- pumps were started, and in a few minutes a terrace was prove the lot of the town folk, from whom the convicts 
trations are from photographs taken by Rev. W. P. formed as h igh as a board, the water escaping over are mostly drawn. The " ticket-of-leave " system has 
Elwood, missionary of the A. B. C. F. M. the board. Then a second board was set on the ter- not !yet been introduced into Egypt, and would cer-

Madura, May, 1895. .T. S. CHANDLER. race a few feet nearer the old levee. This, too, was tainly be worth a trial, for at present there is very lit-
• ' . ,  • filled in, forming a second terrace. It was found, how- tIe incentive to well-conducted convicts to lead a peace-

MAXIM'S cavalry gun, which fires 700 shots a minute, ever, that when each terrace was filled up entirely to ful, hard-working life within the prison bounds. Every 
weighs but thirty pou nds and can be carried strapped the h eight of its defending- board. a crevasse was likely visitor cannot fail to be struck with the very healthy, 
to a soldier's back. The gun he made for the Sultan to occur when the next terrace was built, and the work well-fed appearance of the prisoners, and on inquiry I 
of Turkey fires 770 shots a m in ute, but it is a field ran grave chances of being demolished. Captain Derby was told that there were only fourteen on the sick list. 
piece on wheels. obviated tlJis by leaving four inches of each terrace -The Lancet. 
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The Lilac Borer. 

To the Editor of the SCIENTIFIC AMERICAN : 
Kindly inform me what the specimen is sent· by me 

in a !Separate package marked borer in lilac bush. 
This fellow, or one of his near relat.ive!!, seems to be 

destroying every kind of shrub and tree around my 
summer residence. Some branches of trees, and very 
large ones at that, have been sawn through, as it were, 
and completely destroyed. 

The one sent you was taken from the center of a lilac 
bush's branch. Now the main thing is : What to do 
to kill this pest and destroyer of trees and shrubs. 

You will confer a great boon on me and the people 
in this vicinity by informing me about this borer and 
his destruction. H. J. DOLL. 

Buffalo, N. Y. 

ANSWER BY PROF. C. V. RILEY. 

The whitish worm, with l ight brown head, th ree 
pairs of short horny legs on the thoracic segments be­
neath and five pairs of membranous prolegs, one pair 
each on the sixth, seventh, eignth, ninth. and last seg­
ments of the bod y, sent by Mr. H. J. ?;>olI, of Buffalo, 
N. Y. , is the lilac borer, larva of Podosesia syringm 
(Harr. ) This is one of the lEgerian moths, which in 
general appearanc� and in flight recalls one of the 
paper wasps belonging to the genus Polistes. The 
wings are narrow, the front pair smoky brown, the 
hind pair transparent between the veins, and the legs 
long and banded wi th yellow and black. The female 
lays her eggs in patches on rough or knotty places on 
the bark of lilac or ash, and on branches generally from 
one to three inches in diameter. Sometimes, h owever, 
the  larva is found in the main trunk or in branches of 
seven inches and upward . The egg hatches in about 
six days and the larva at once eats through the bark 
into the solid wood. The larva pupates in May in a 
slight cocoon, after cutting a passageway to the bark, 
lea "jng only the thin outer covering thereof, and the 
moth issues some three weeks later. the chrysalis hav­
ing pushed its way partially out of the bark to facili­
tate the emergence of the moth, as is the habit of other 
members of the family. 

The work of this particular insect is confined to the 
lilac and ash, and my own experience in Washington 
and elsewhere would indicate that it is even more 
trou blesome to the ash than to the lilac. There are 
also in this latitude two generations annually, so that 
I have known young ash trees that were growing 
vigorously in spring to be entirely riddled and killed 
during a single year. 

Your correspondent is mistaken in at.tributing the 
inj ury to other kinds of shrubs to the work of this par­
ticular species, and the probabilities are that the trunks 
and branches of other trees which have been sawn 
through as he describes are affected by some other in­
"ect, of which almost every tree and I!hrub has its own 
particular species. There are, in fact, 80 many that it 
would be useless to offer suggestions without more 
definite and specific information, though the proba­
bi l ities are that he is troubled by the  larva of the 
leopard moth (Zeuzera pyri), a comparatively recent in­
troduction from Europe, b u t  a species which has mul­
tiplied exceedingly and has proved very destructive, 
especially in New York State. 

The li lac borer is not easy to deal with, and the best 
preventive that I can suggest is to prune the bushes 
down well and then paint the branches with a mixture 
of air-slaked lime and Paris green, in the proportion 
of 1 part of th e green to 15 or 20 of the lime. This 
should be donA early in May and repeated later if 
heavy rains wash off the mixture. The parent moth 
will probably avoid such trees or I!hrubs, but if !lhe 
should oviposit on the limbs thus treated, the newly 
ha.tched larva will perish in endeavoring to eat into 
the wood. 

' .. h e  Tiger Swallow-tall. 

The I!mooth caterpillar, of a greenish color, charac­
terized by a continuous black transverse band bordered 
with yellow across the fourth segment dorsally and by 
having a pair of 8mall eye·like spot!!, one on each I!ide 
of the second segment, sent by Mr. H. S. Burroughs, 
of Silver Bay, Lake Gl'orge, is the larva of one of our 
prettiest s wallow ·tailed butterflies (Papilio turnus). It 
is known as the tiger swallow-tail, because the color of 
the b utterfly in its commonest form is yellow, with 
black transverse bands. This larva feeds on a n umber 
of different plants and particularly on plum, cherry, 
liriodendron or tUlip tree, birch, poplar, magnolia, 
l i nden, pAar, a!<h, catalpa. hop, beech, alder, hickory, 
wi l low, lilac, etc. The lilac is given as its favorite food 
in the North by Mr. S. H. Scudder, who is one of our 
best authoritie!'l on the New England b utterflies. The 
egli('S are globular and yellow and laid on the under side 
of the leaf. The chrysal is is pale yellowish gray, in­
clining to brown, and is characterized, as are most of 
the chrysalides of the genus, by a medio-dorsal promi­
nence on the thorax and by two ear·like projections on 
the head. It ia a.ttached by the tip of the body to a. 

'eientifie !mrrieal. 
little bundle of silk and suspended around the waist, 
so to speak, by a thread of silk. 

An interesting fact in connection with this butterfly 
is that in the Southern States, more particularly, but 
reaching as far north as New York and Wisconsin, a 
dimorphic form occurs in which the yellow of th� 
wings is replaced by a dull black, this variety being 
known as glaucus Linn., and confined to the female 
sex. The caterpillar rarely occurs in sufficient numbers 
to be injurious.-C. V. R. 

• t . . .. 

PHOTOGRAPHY OF THE RETINA. 

This apparently im possible feat has been performed 
several times, having been first accomplished in 1893 
by M. Londe, a member of the French Societe de 
Photographie. We translate from Gaea, Leipsic, May, 
an account of an improved method used with great 
success by Drs. Grebe, of Cassel, and Greeff, of Berlin. 

. .  The eye to be photographed, A (see i llustration), is 
furnished with a water cell. W, according to Gerloff's 
system, to avoid reflection from the cornea. Before it 
a clean plate of glass, S, is so placed that the rays 
from a source of light of the desired intensity can be 
thrown by it into the eye. At P is a sensitive plate 
t,hat is sheltered from ou ter light by means of a box, K. 
The box can be closed by a pneumatic shutter, V. On the 
plate, P, are cross lines which, when the plate is illumi­
nated by the red lantern, L, can be seen by the eye. 

. .  The feat is performed in tbe fullowing manner : 
Tbe eye is brought to perfect rest by means of a head 
support. Then the glass plate is so turned that a pro­
visional point of light above appears to lie in the mid­
dle of the shutter, V. Then in perfect darkne�s the 
shutter, V, is opened and the eye is focused on the 
cross wires of the red-illuminated plate. Everything 
is now ready for the photography, which is accom­
plished by flash light. 

" The procedure can be understood without further 
expianation. With a minimum of light quite a large 
picture may be taken directly ; the focusing iI:! the 

•. or • 
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sharpest imaginable, because it is done with the eye 
itself. The smaller the picture, the sharper will be the 
outlines. Near-sighted eye� are very good for photo­
graphing."-Literary Digest. 

• • • • • 
Cycle N ote •. 

A. Mercati, secretary of the Hellenic Committee of 
the International Olympic Games, which will  be re­
vived at Athens April 5 to 15, 1896, announce!! that the 
management will provide four international bicycle 
races, which will be run on a new track, which is to be 
built for the purpose. The programme of the races is 
as follows : There will be a 2,000, a 10,000 meter, a 100 

kilometer, and a 12 hour race. The two former races 
will be without pacemaker!! and the last two with pace· 
makers. The rules of the International Cyclists' Asso­
ciation will govern the 110ntest. 

The volunteer !lervice, or militia, of Great Britain 
includes about 7, 000 bicyclists. For several years the 
signal corps of the Connecticut militia has been 
eq ui pped with bicycles. In Belgium the hicycle is 
utilized for the quick moving of troops. General Nel­
son A. Miles recognized nearly a year ago that in the 
next great war the bicycle will become a most import· 
ant machine for military purposes. 

Something new in the way of a bicycle trip is claimed 
for the journey made by four riders near Virginia City, 
Nevada, !'ecently. They started in at the mouth of 
the  Sutro Tunnel on two tandems and r01e through 
the tun:1el to the shaft station on the 1, 750 foot level of 
the Consolidated California and Virginia Mine, a dis­
tance under ground of 4� m iles. 

Bicyclists in Hillsdale County, Mich. , have found a 

new diversion in chasing woodchucks over the prairies 
on their wheels and running them down. Gi ven a fair 
distance to run before strikinlo:' cover, the bicyclist usu­
ally wins and gets the woodchuck. 

To clean tbe bicycle chain. remove it from the mao 
chine and soak it in turpentine for several hours. then 
clean it with a brullh, as an old tooth brush, link hy 
link, and after this di p it i n  clean kerosene oil and dry 
thoroughly with cheel!ecloth. See that both sprocket 
wheels are thoroughly cleaned and then replace the 
chain. Do not use oil on the chain, as it prod uces a 
clicking sound. Use graphite or any of the various 
chain l ubricators now on the market. 

The best way to clean the bearings of a wheel is to 
take them out and then remove all dirt and rust from 
them. Kerosene may be used to remove the gritty 

substance& from the bearings. The kerosene should be 
poured into the oil well, the wheel being kept revolving 
constantly. Old clothes I!hould be worn at this job, as 
the kerosene is likely to splash them. 'fb e  cleansing 
ftuid can best be poured into the bearing3 by the aid 
of an ordinary oil can. Lubricating oil should be run 
in after the kerosene has been drained off. 

An electric bicycle lamp is now being introduced into 
New York City. Tbe lam p is provided witb a current 
from a storage battery, which furnishes sufficient cur· 
relit to actuate the lamp for about twenty hours. The 
total weight of the battery and lam p is about 2� 

pounds. The battery can be recharged at authorized 
agents' stores for ten cents each. 

A fair estimate of the bicycle output of 1895 would 
be 350, 000 wheels of all kinds. 

A t wenty-four hour bicycle contest at the Herne Hill  
track ended July 27. The winner, Mr. H unt, covered 
458 mi les and 1,459 yards, and Mr. Bennett 447 m iles 75 
yards. Fifteen men started, but only fonr finished. 

A middle-aged woman in an old wrapper and sun­
bonnet was an odd figure al! she rode her bicycle to her 
neighbor's along a Connecticut road recently. The 
keeping o f  a horse is no longer an absolute necessity 
to l ife far from a railroad station. 

A milkman of Wissahickon, Pa. , mes a bicycle in 
serving his early morning cu�tomers. He has in vented 
a little rig for strapping a milk can safely to the m a­
chine. Tricycles have been used a long time by milk­
men, especially in England;  but this is probably the 
first instance of the rather unstable bicycle being used 
for this purpc se. 

The hicycle is being put to practical use in Ph iladel­
ph ia. In addition to policemen being mounted on 
wheels, the messenger boys in the outlying districts 
have been provided with bicycles and the service ren­
dered is very efficient, as calls can be answered in less 
than one-half the time it has previously taken. 

An interesting bicycle will shortly be placed on ex­
hibition. It was made by a South Ame!'ican mechanic 
from a pattern of a wheel which he saw in a magazine. 
In three weeks this native blacksmith com pleted a 
bicycle of a safety pattern which weighs 32 pounds. 
The wh ole machine is made i n  the best possible man­
ner. The tires are made of leath�r tubes filled with 
hair and are as easy riding as cushion tires. This is 
the first wheel ever bu ilt in South America by a man 
who never saw a bicycle. 

.. The use of the bicycle has expanded and developed 
from a salutary athletic exercise into a great social 
obsession. It h as seized upon every class of society, 
both sexes, all ages, and every condition of l ife. It is 
taken up by the well because it makes them feel better, 
by the invalid because it makes them feel wel l. by tired 
people because it rests them. and by the rested because 
it makes them feel tired. The fat ride to get thin and 
the thin to get fat. It has displaced the horse. It has 
made the simple and ancient custom of walking most 
unpopular; it bas cut down the function of the steam 
car and com petes successfully with the sub urban trol­
ley. The doctors have taken it up and expressed their 
approval of it, and we are far from saying a word In 
opposition. The bicycle has come to stay, though not 
with quite the omnipresent activity which it now en­
joys. Already we notice grave and reverend seigniors 
in our profeSSion riding along the cobble stones i ll their  
golf suits instead of lying comfortably back in  their 
victorias. Time that used to be spent in serious scien­
tific pursuits at the hospital, in  the laboratory, aud at 
the desk is now shortened in order to enjoy a ride u p  
t h e  Boulevard. The bicycle has cut down the scien· 
tific activity of the New York profession at least fifty 
per cent already."-The Post Graduate." 

.. .  e . •  
A '.I'ale of Co-operatl o l l .  

A coal mine at Monthieux, near St. Etienne, in the 
Department of the Loire, was abandoned b y  its owners 
several years ago because it \lould no longer be worked 
at a profit. The discharged miners, finding themselves 
without work, formed a co-operative concern and ob­
tained a title to the abandoned mine. They then set 
to work, and by opening new vei ns, by observi ng strict 
economy and untlaggin� industry, made the mine pay. 
Now note the result. The mine workers in t.he neig-h­
borhood, engaged with their employers in an eternal 
wrangle over wages, sought, and in many cases1secu red, 
employment in the co·operative concern. The fou nd­
ers of the latter, however, woul d  not adm it the new­
comers on equal tel'ms with them�elves. When it came 
to the question of wages, for instance. they would not 
pay the new meil the same rates that were paid to the 
men who by extraordinary efforts had turned a worth­
less hole i n  the ground into a paying piece of propl'rty. 
When the new miners resisted and created a dist u rb­
ance, the aid of the police was in voked and the disap­
pointed element was dispersed. No doubt tbey looked 
upon themselves as the victims of capital and the slaves 
of a mush room bourgeoisie. To an outsider it on l y  
i ll ustrates that thrift, industry, and perseverance lead 
to success, and that men exhibiting these quali ties are 
not likely, whether wage-earners or capitalists, to allow 
shiftlessness and i ndolence to run a way with tbe fruits 
of their laoors.-N. Y. Tribune. 
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CD-FOO. 

Che-Foo, where the treaty of peace between China 
and Japan was signed, and which is still called Yen­
Tai, it! one of the most frequented ports of the north­
east of China. Situated at the rear of one of the bays 
of the Gulf of Petchili, Che-Foo is near the two places 
that have been most spoken of during the recent war, 
viz., at thirt.y miles from W ei-hai-Wei, and opposite 
the strong position and the great arsenal of Port 
Arthur. 

It was here that in 1876 had already been signed be­
tween England and China the agreement through 
which three new ports were thrown open to foreign 
commerce. The signing of the treaty of the 8th of May 
last between the two hostile brothers of the extreme 
East is a new historic date for Che-Foo. Let us recall 
that at the time of the C hinese European war the 
French forces occupied Che-Foo without resistance on 
the 8th of June, 1860. 

Well popUlated (it having 120, 000 inhabitants, ac- ' 

cording to the consular reports of 1891), like all Chinese 
citie�, Che-Foo has two physiognomies-an eastern and 
a western. In summer it plays the role of one of our 
fashionable bathing places, such as Trouville or 
Brighton. This port, whither come the foreign colon­
ists from other points of the coast, hears the name of 
Yen-Tai or Yang-Tai. It is very pretty, with its villas 
provided with verdure-clad verandas, situated one 
above another upon the h ill that i s  surmounted by the 
semaphore, or strewed along the shore, handsome and 
easy of access. One ot' our engravings 'represents this 
part of the truly pict u resq u.:l semaphore point. There 
will be remarked alongside of the signal apparatus a 
pagoda of fine proportions whose roof rises well into 
the air. The postage stamp vignettes h ave widely dis­
tributed this silhouette, which is very familiar to the 
travelers of all nations who put into the commercial 
port of Che-Foo. The ti-ade is active, both by j unks 

ONE OF THE GATES OF CHE-FOO. 

with other ports of China and by merchant sbips with 
the other parts of the world. America and Russia 
send petroleum hither and England sends cottonades 
and metals. 

'l'he im portation of opium is  considerable, and the 
most notable exportation is that of raw silk. At about 
two miles from the coast extends the Chinese city 
properly so called, which is surrounded by a wall of 
which one of our engravings gives one of the motifs­
a high gate in the form of a tower crowned with a sort 
of lookout. In the interior there is a truly Chinese 
swarming of beasts and people, and of merchandille 
and detritus, that mingle their goings and comings, 
their colors and their odors in the little narrow streets 
with low honses and with sunken earth that is 
swam py after a rain and covered in dry weather with 
a thick stratum of dust. The remains of fish and rot­
ten fruit and the odor of 
opium and tobacco 8moke 
prevail everywhere. It is 
a living party-colored pic­
ture in a suffocating atmo­
sphere. 

Let us return to the 
quarter that spreads out 
at the edge of the sea. It 
was h e r  e in a simple 
inn, with the European 
sign ,. Beach Hotel ,"  that 
the treaty of peace was' 
Iligned by the Japanese 
and Chinese plenipotenti­
aries. With its likewi!'e 
English vis-a-vis, the Sea 
View Hotel, the view of 
the sea in which are an­
chored the French, Eng­
lish, German, Russian, and 
Italian ships in observa­
tion, and in this Ilcene that 
o n r correspondent h a s  
sketched from nature one 
might think himself at 
Portsmouth at, for exam­
ple, the time of the last 
international n a v a l  re­
view. 

J titutific �mtricau. 
quins to the left that await the coming out of the dip­
lomats, and the picket of honor of C hinese soldiers, 
who are guarding the door behind which so great in­
terests are being regulated, give the scene i ts local 
color. These Chinese soldiers with their brightly col­
ored uniform, their drawn sabers and their strange­
shaped halberds, exhibit a more decorath'e than I!lar-

. �. �-

A STREET IN CHE·FOO. 

1 07 
of mortality per cent, 0 '22. 1893, n umber of persons 
treated, 1, 648 ; deaths, 6 ;  rate of mortality per cent, 
0 '36. 1894, number of persons treated, 1 ,387 ; death s, 
7 ;  rate of mortality per cent, 0 -50. 

The nationality of the patients treated last year was 
1, 161 FI'ench, 128 English, 26 Greeks, 26 Spaniards, 19 
English subjects from India, 16 Belgians, 7 'l'urks, 2 
Dutch, 1 Russian, and 1 Egyptian. 

.. . . 11 .. 
The Horsele811 Vehlele. 

In matters of tran�portation, no q uestion is more 
generally agitating the public mind than that of horse­
less vehicles. In France, more than any otber coun try. 
their possibilities are being tested as to speed and 
adaptability, and the re!;ults are in the main satisfac­
tory. This fact has led the enth usiast to promulgate 
all kindll of ideas as to the future of the horse, etc. , and 
an endless amount of unmitigated nonsense is being 
published in  the public press. That th is class of ve­
hicle is destined to become a prominent factor none 
can doubt, and it is well to be prepared. It should be 
remembered, however, that it is not a new idea. Car­
riages to run on common roads witho ut horse power 
were experimented with before the iron rail was laid,  

tial appearance, and under their straw h at their im- and engir.eers have been experimenting continuously 

passive face expl'esses scarcely anything but the ennui  ever since. New methods of  generating power have 

of a long faction. -L'Illustration. given a renewed impetus to the movement, and the 

.' • , • prospects are more than ever favorable, and we do 

The Pallte u r  Institute. not doubt their use in many places where the condi· 

The returns published by the Annales de I'I11stitut tions are favorable. The hor�e will  not be dethroned ; 
neither will the time ever come when th e horseless Pasteur for the first q uarter of the current year t'how 

that during that period 345 persons were u nder tUlat- vehicle will hold other than a secondary place. There 

ment for the prevention of hydrophobia, of whom �6 are many adverse conditlOns to be overcome in the 

were French and 69 foreigners. Of this  total 23 wer!!. mec�anical constructi?n and in the matter of t�action, 

bitten by animals experiUJentally proved to be mad, I 
an? m our northern chmatE', where snow an.d Ice pre-

224 bv animals declared by veterinary certificate to be vall for �everal lllonth� of the y�ar, they wI�1 be me­

so, a�d 98 by animals only suspected to be so, the bites less durmg thoEe perlOds. TheIr constructIOn, how-

having been inflicted in 329 cases by dogs, i n  15 by cats, 
and in one by a donkey. Only one death is reported 
as having occurred during the three months-nam ely, 
that of Johnson Stewart, 48 years of age, a native of 
Glasgow, who, h aving been bitten in London on March 
8 by a dog which was declared to be mad after a post­
mortem examination made by' a veterinary surgeon, 
came to the Pasteur Institute on the 11th, and was 
under treatment up to the 23d. On that day, after 
having taken a warm bath, he caught a chill while 
riding outside an omnibus, and took to h is bed, symp­
toms of hydrophobia manifesting themselves two or 
three days later, and causing his death on April 1. 

Sim ultaneously the Annales give the figures for the 
past year, and these show that 1, 392 persons were 
treated last year, and that of these 12 died, the mor­
tality being, therefore, less than 1 per cent: while if 
the five deaths of persons who succumbed within a 
fortnight of treatment are deducted, as in fairness 
they should be, the mortality is reduced to � per cent. 

The fol lowing table gives the number of persons who 
have been treated at the institute since M. Pasteur's 
discovery was made : 1886, number of persons treated, 
2, 671 ; deaths, 25 ; rate of mortality per cent, 0 '94. 
1887, number of persons treated, 1 ,170 ; deaths, 14 ; 
rate of mortality per cent, 0 '79. 1888, number of per­
sons treated, 1, 622 ; deaths, 9 ;  rate of mortality per 
cent, 0 '55. 1889, number of persons treated, 1,830 ; 
deaths, 7 ;  rate of mortality per cent, 0 '38. 1890, num­
ber of persons treated, 1, 540 ; deaths, 5 ;  rate of mor­
tality per cent, 0 '32. 1891, num ber of persons treated, 
1, 559 ; deaths, 4 ;  rate of mortality per cent, 0 '25. 
1892, number of persons treated, 1,790 ; deaths, 4 ;  rate 

SEMAPHORE POINT, CHE·FOO. 

ever, has reached a stage when it may be well for the 
carriage and wagon manufacturer to give it considera­
tion. Be made they will, and if carriage builders who 
are well equi pped to produce them continue to antag­
onize their construction, stock companies, with am ple 
capital, will be formed, and by I"ecuring the patents 
they will control the man ufacture and prove formidable 
competitors. Their manufacture and �ale legitimate­
ly belong to the carriage and wagon trades, and the 
Hub thinks it is not too early to prepare for the con­
trol, for if it once gets out of the hands of vehicle men, 
it  will not be recovered. We hope, the editor adds, to 
see some of our enterprising builders interesting them­
selves in this matter before the present year closes. 

• • • • • 
Enlarged Photogra phs. 

The photographic branch of the N. S. W. Govern-
ment Printing Office have 

The few groups of idlers 
here and there, the palan- HOTEL I1i WHICH THE TUATY OF PEACE BETWUX ClII1iA ABD .TAPAB WAS :RATIFIED. 

already establish ed a nallle 
for the production of large 
photographs. To the Chi­
cago exhibi tion they sent a 
panoramic vie w of Sydney 
measuring 24 ft. in length 
and w hich 'Was officially 
catalogued as the largest 
photograph that had then 
been produced. This re­
cord has, however, been 
beaten by the same office, 
as they have just prod uced 
a view of the recent an n ual 
show held by the Royal 
Agricu l tura l  S o c ie t y  of 
New South Wales in Syd­
ney, that measures 26 
ft. 3 in .  in 1 e n g  t h by 
3 ft. 10 i l l .  wide, and 
which is claimed to be the 
largest ever pJ'oduced . Th e  
panoramic v i e w  was t.aken 
on 8 plates, 15 X 12, and en­
larged on bromide paper. 
The finish of the picture is 
very good, the id entity of 
individuals from 100 to 200 
yards away from the view 
point being readily recog­
nizable. 
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The Cost of British Ships of War. on the Po. The Cresar referred to would appear to 

have been the Emperor Charles V, who held very en­
l ightened views on government, which, unfortunately, 
his stormy reign prevented being carried into effect 
to any considerable extent. 

thought it a sufficient recompense to be allowed to 
enter her service. Another inventor, in 1575, brought 
forward " an engine of war whereby 24 bullets can be 
discharged from one piece at a time ; "  he wished for a 
pension. In the same year we have the application of 
Peter Morrice, a German, for a patent for the sole 
right of making and employing certain hydraulic en · 
gines for the raising of water, draining marshes, etc. 
A few years afterward this invention was applied at 
Old London Bridge for the purpose of forcing up river 
water into the city for drinking purposes. 

A Parliamentary paper recently issued throws much 
ligh t upon the cost of warsh ips and their armament, 
machinery, etc. The prices given are mainly those to 
contractors, but from other sources the expense of 
building ships in the public dockyards can be ob­
tained. No real com parison can be drawn between 
the t wo, of cour!'e, for the maintenance of the public 
yards is i mperative for many sound reasons, and 
therefore there are items connected with the cost of 
vessels built in them from which those constructed in 
the private yards are free. However, when we re­
member that the private builder has to make a profit, 
we must not be surprised at the cost of employing 
them, and it has been fully demonstrated t,hat it is as 
essential to the efficiency of our resources to give ex­
perience to the private contractors as it is to maintain 
public establishments. Messrs. Thomson, of Clyde­
bank, for the h ull and machinery of the battleship 
Jupiter, are to receive £732,683, and for the cruiser 
Terrible about £570, 000. Messrs. Laird will receive 
for the battleship Mars, £733, 211 ; and the Barrow 
Company as much for the cruiser Powerful as Thom­
sons do for her sister ship. Messrs. Maudslay, who 
are the agents for the Belleville boilers in England, 
receive in royalties for the French firm, £10, 600, but 
they will not construct the boilers in their shops. The 
Talbot class of cruiser, of which several are being 
constructed in Scotland, costs about £210,000 apiece, 
while the torpedo boat destroyers average about 
£35,000 apiece. 

Quoting from the French edition of 1556, Cardan 
explains that he alludes to the invention " in order 
that men may understand how it is possible to act 
quire great riches by little things, provided that they 
are ingenious. [This 'sentence reads very like some 
productions that we come across in our own days. ] 
For now that the bakers have this instrument for 
their profit, and that the inventor has the privilege 
of Cresar that no one can have it without his con­
sent, he is so busy that in a brief time he has b uilt a 
h ouse." Cardan gives a sketch of the machine, 
which comprises a casing inclosing an inclined sieve 
provided with a knocking device operated by a hand­
wheel outside the casing. 

The earliest authentic cases of the grant of patents 
in England date from 1560. They are discussed in art 
ticles in Engineering, vol. xxxvii, pages 804 and 773, 
the former treating of the introduction of the manu­
facture of hard white soap, t h e  latter of saltpeter, into 
this country. The first recorded instance of reward to 
an inventor occnrs in the same year, when Jacobus 
Acontius, of Trent, was granted an annuity of £60, 
apparently as result of his petition in the preceding 
year for the issue of a prohibition against the usage, 
without his consent, of his  discovery of wheel ma­
chines for grinding or bruising, and furnaces for dyers 
and bre wers. It appears that a few years afterward 
he received a patent also. 

• • • • • 

Do Horses Weep 1 

Do horses weep ? is a question discussed by our con· 
temporary the Admiralty and Horse Guards Gazette. 
It tells 11S that there is a well authenticated case of a 
horse weeping during the Crimean war. On the ad­
vance to the heights of Alma, a battery of artillery be­
came exposed to the fi re of a concealed Russian bat­
tery, and in the course of a few minutes it was nearly 
destroyed, men and horses killed and wounded, gnns 
dismounted, and limbers broken ; a solitary horse, 
which had apparently escaped unhurt, was observed 
standing with fixed gaze upon an object close beside 
him ; this turned out to be his late master, quite dead. 
The poor animal, when a trooper was dispatched to 
recover him, was found with copious tears flowing 
from his eyes ; and it was only by main force that h e  
could b e  dragged away from the spot, and his unearth­
ly cries to get l:iack to his master were heartrending. 
Apropos of the intense love that cavalry horses h ave 
for mue:ic, a correspondent of the Gazette writes 
that when the Sixth Dragoons recently changed their 
quarters a mare belonging to one of the troopers was 
taken so ill  as to be unable to proceed on the journey 
the following morning. Two d ays later, another de­
tachment of the same regiment, accompanied by the 
band, arrived. The sick mare was in a loose box, but 
hearing the martial strains, kicked a hole through the 
side of her box, and making her way through the shop 
of a tradesman, took her place in the troop before she 
was secured and brought back to the stable, But 
the excitement had proved too great, and the subse­
quent exhaustion proved fatal. 

• f e  • ., 

Rewards for I n ventors. 

According to an article in Engineering. a very early 
case in which the work of an inventor was rewarded is 
recorded by the celebrated Italian philosopher Jerome 
Cardan. In his work " De Subti litatp," wh ich first 
appeared in 1550, he speaks of an artificer of Brixel­
endum who had i nvented, amoug other ingenious de­
vices, a machine for sifting or bolting flour, for which 
he  had obtained a pri vilege from Cresar. Brixelen­
dum, or, as it appears in some of the later editions 
of the book, Brixelensem, is probably the same as 
Brixel l um, now Bresello or Bregella, a town in Italy, 

In 1565 John H umphry, in the Tower, received a 
patent for the " sole use of a sieve or instrument for 
melting of lead, supposing that it was of his own in·  
vention." He appears to have brought an action for 
in fringement. In court the question was, as stated by 
Noy, " whether it was newly invented by h im,  where­
by he might have the sole privilege, or else used before 
at Mendiff, in the West Country, which, if  it were 
there before, the court wa!! of opinion he should not 
have the sole use thereof. " Emery Molyneux, how­
ever, in offering the Queen (Elizabeth), i n  1570, his 
inventions of shot, artillery, etc. , appears to have 

RECENTLY PATENTED INVENTIONS, 

Allricultural. 

PLANTER.-Walter W. Burchel l .  Suth­
erland, Iowa. This inventor h ... devised a self·dropplng 
attachment operated from one of the ground wheels and 
connected with the seed drop slide. The attachment 
may be readily ""rried into or out of locking engagement 
with the ground wheel, aud may be readily applied to 
any planter having a reciprocating drop slide, or to 
a drop slide of any type with a cbange of coupliug. 

PLOW STOCK. - Joseph W. Abbott, 
Lockhart, Texas. A cultivator frame of simple and in· 
expensive construction is set forth in this patent, the 
frame admitting . of being conveniently chauged to fa­
cilitate the grouping of the sheaves or plows to be car­
ried by the stock. The frame has a central beam and 
lateral zigzag beams forming three projections at each 
side of the central beam, there being adjustably secured 
to the projections side beams t<l which are connected 
handle�. 

Electrical. 

HEATING RUG.-Jesse R. Davis, Park­
ersburg, West Va. A casing containing a resistance 
coil, according to this improvement, has two electrodes 
concentrically arranged therein and a metallic distribut­
ing plate extending entirely across both electrodes and 
properly insulated therefrom. The outer case may be of 
wood, canvas covered with asbestos, metal, porcelain, 
etc., and the rug may be of any desired shape most con­
venient for heating or warming the feet, under desks, in 
carriages, or on 1Ioors anywhere, the heat as it is trans­
formed from electrical energy being retained by the reo 
sistance of the heating medinm. 

Miscellaneous. 

REVOLVING AIR PUMp. -Vatslav A, 
Hlasko, New York City. For readily forming a vacuum 
in electric light globes and other apparatus this inventor 
has devised a pump in which a bulb is mounted to turn 
about an inclined axis passing approximately through 
the center of the bulb, the latter containing a pumping 
liquid, while a pipe adapted for connection with the arti· 
cle to be exhausted is connected with the bulb, to turn 
with it. The pipe is arranged at such an angle to the in­
clined axis tbat by turning the bulb with the pipe the 
liqUid will be cansed to 1Iow outward from the bulb or 
return into it. At each revolution of the device an 
amonnt of air corresponding to the capacity of the bulb 
and pipe is drawn from the vessel to he exhausted, 
trapped and discharged. 

W A'l'CHCASE. - William M. Rush, Jr. , 
St. Joseph, Mo. This case h ... a postage stamp holder 
in one of its lids, and a corresponding recess or depres· 
sion in the adjacent lid, the stamps being held against 
displacement by an overlapping thin piece of spring ma­
terial. 

FISH HOOK.-Frank D. Pettey, Hamp­
shire, IIl_ This device comprises a rod with a device for 
holding bait in connection with 8elf-opening hooks which 
are closed and concealed at their points, but which are 
adapted when relea.sed to spring in opposite directions, 
the locking device being released by tension on the line. 
When the 1Ish is landed it may he readily releaee<l frOID 
the hook. 

DECOMPOSING SUBSTANCES BY A MMO­
NIA SALTs.-Eduard R. Besemfelder, Gross Mochbern, 
Germany. This invention is for a process of separating 
metals from ores and other insolu ble materials, and for 
the utilization of certain w ... te materials, as strontian 
residues from the dcsacchaTlzation of molasses, permit­
ting the recovery of the reagents. At the critical pressure 
and temperature the compound is treated with ammo· 
nlnm chloride in a dry state, the super1luous reagents, 
with the volatile products, being separated by distillation 
or sublimation from the non-volatile residue, and from 
this the soluble part is separated by a solvent. 

TYPE AND MATRIX. - Coelesti n  Ska­
tulia, Brooklyn. N. Y. This invention provides improved 
means of forming matrices for linotype machines, by 
1Irst casting short letters and assembling them into 
words, with space bars between to form the proper length 
of line, and then casting a backing on the line to unite 
with the short letters and fill the spaces between the 
words. The line matrix comprises single short type 
with a cast backing to make the matrix the proper height, 
the spaces between the words being filled. 

W OVEN CHENILLE FA BRIC. -Leed h am 
Binns, Philadelphia, Pa. This invention relates to a 
formerly patented invention of the same inventor, the 
fabric comprising a central warp, on opposite sides of 
which are separate sets of warps some of the wefts p ... s­
ing over the central warp and others under it, the wefts 
forming bends where they bind the central warp and 
the ends of the wefts projecting from the outermost 
warp threads in the several sets, forming tufts or loops. 

HASP. -William Firfield, Perth Amboy, 
N. J. This h ... p is so formed in sections that when apt 
plied to an object and engaged with a staple or other 
keeper, the section secured to the support by screws or 
fastening devices Will be completely covered by one of 
the other sections, which will extend over its face and 
top and bottom edges, rendering it impossible to remove 
the f ... tenin/!: devices while the h ... p is in locking en­
gagement with its keeper. 

STOVE.-James A. Carroll and William 
Brooks, Brooklyn, N. Y .  Above the 1Ire chamber of 
this stove is suspended a heating drum having its lower 
wall inclined downward and rearward from the sido ad-
jacent to the stove door, there being an air 1Iue com­
municating with the interior of the drum. The cold air 
is taken from the 1Ioor and carried to the dnlID, where 
it is he"ted without coming in contact with the fuel, 
and the 1Ire may be reduced and controlled without dan­
ger of gas escaping into the room. 

D I T C H I N G  M A C  H I N  E.-Alexander 

turns ,'1 cabin or house containing the operative purls, to 
be manipulated from WIthin the cabin, and is more es­
pecially desigued to facilitate loading coal, ore, and other 
material into cars. 

DIVING ApPARATUS. - H ubert Schon, 
Allegheny, Pat This apparatus is more especially de­
signed to properly locate sunken vessels preparatory to 
raising them. It consists principally of a casing with 
frames having angular 1Ianges bolted together, panels set 
and r ... tened in the frames, a top bolted to the upper end 
of the casing and adapted for connection with a cable, 
while a bottom bolted to its lower end carries a weight. 
It is made of a size to permit two or more persons to oc­
cupy the casing several hours without change of air. It 
bas glass panels and is lighted from the inside, to per­
mit the occupants to closely examine sunken objects as 
the apparatus is lowered. 

GRAIN SCALPER. - Adam W. Haag, 
Fleetwood, Pat This Improvement relates to screens for 
bolting 1Iour. etc., providing a screen to be supported in 
horizontal position and have a gyratory motion with 
quick return. With an uninterrupted motion the screens 
are rotarily reciprocated in a lateral direction, the move­
ment of the screen rearward or in the direction of its 
head being much greater than the movement in direction 
of its tail, causing the material to move in the direction 
of the tail, whereby the advantages of the gyratory mo­
tion are obtained and a feed is provided for the screened 
material. 

BICYCLE. -George B. Thomas, Duran­
go, Col . The driving mechanism of this wlIeel is de­
signed to give incre ... ed power and speed as compared 
with the ordinary treadle power. The rear or drive 
wheel of the maclIine is much larger than the front or 
steering wheel, and both have supplemental interior 
rims, the rear wheel having also an inner 1Iy wheel. Tbe 
main frame hru; front and rear yoke portions and the 
pedal axle journaled in the lower end of the front yoke 
portion has cranks connected by pitmen with cranks of 
the main axle, the crank motion being thus more di­
rectly and uniformly distributed at each side of the 
drive wheel. 

STARTING RACE HORSES. -James T. 
Andrew, Montgomery, Ala. To facilitate the starting of 
a number of borses simultaneously this inventor provides 
stalls, to be operated singly or in sections, with gates all 

in relation to the wheels is shifted by a simple adjusting 
mechanism, there being other novel devices for changing 
the chair from one form to another, the chair being auto­
matically converted from a reclining to a roller chair by 
simply moving the body and rocking the chair forward. 

SASH LOCK. -Irving Elting, Saugerties, 
N. Y. This is an improvement on a formerly patented 
invention of the same inventor1 providing an improved 
device for positively preventing a rotary movement of 
the locking plate which engages horizontal grooves on 
one of the sashes to hold it against vertical movement. 

WIRE FASTENER. -Oli ver Swift , Aber­
deen, South Dakota. This is a device for securing the 
strands of wire fences to the posts, and consists of a 
headed stem passed through a perforation in a clamp. 
ing block having at one side a projecting toe adapted to 
enter the post, the toe being separated from tbe perfora­
tion through which the stem passes by a space which reo 
ceives the fence wire. A wire fence can, with this fast­
ener, be built more cheaply, ... the posts may be placed 
farther apart, it being impossible to force the clamps out, 
the wire br<'aking rather than pulling out the clamps. 

BONBON DIPPING M A C  H I N E.-Leo 
Hirschfeld, New York City. A table pivotally mounted 
upon a frame, according to this improvement, h ... chan­
nels upon one of its faces to receive the material to be 
dipped, there being means for holdmg one end of the 
table elevated. Located over the channeled portion of 
the board is a feed wheel having a series of radiating 
blades, and the motion of the wheel is controlled by a 
ratchet and pawl mechanism. '.rhis wheel is mounted in 
adjustable boxes to be raised or lowered to suit different 
sizes of material, the machine affording a quick and effi­
cient means of dipping candies in making any form of 
confectionery. 

FORK FOR DIPPING BONBONS, ETC.­
This is a further invention of the same inventor of a fork 
adapted to receive any desired number of bonbons or 
other confectionery, the candies after dipping being sim· 
ultaneously dropped into the moulds or wherever tbey 
are to be deposited. The head of the fork has tines 
mounted to turn and having receivers to hold the bon­
bons, there being also in the head a rack and a trigger 
operated mechaniw whereby the tines may be turned 
without turning the Dody of the fork. 

C OFFEE SURROGA'I'E. -J e r e  m i a h B. 
to be raised together on a given signal for the horse and Drake, Bolivar, Mo. To effee(economy in the use of:coffee 
rider to pass out, each animal to be at the same instant and1yet provide a beverage of good quality and 1Iavor, this 
struck from behind by a striking arm. The construction inventor has devised a compound to be used in conneCt 
is such that the stalls may be conveniently set up and tion with a proportion of pure coffee. It consists of 
operated on a race track and readily taken out of the sugar, caffeine, cream of tartar, caffeol and corn starch, 
way. \ mixed and roasted in described proportions. 

Mann, Berkshire, Mich. To effectively dig up the ground 
and transport the removed material to a desired dump- P?RTABLE KITCHEN CABIN�T. -Les�er , LAru;P. - J ames For�ythe, �ittsburg, 

ing place this machine is made with a pair of winding H ... k,U, Fort Meade, Fla. For convemently keepmg, I Pa. ThlS lamp h ... valve deVIces by WhICh, no matter 

drums and carrier rope, scrapers being detachably secured and sifting when .required for use, 1Iour, meal, ete., t�is which ,;ay the wind blows, .the air passages to t�e wind­

in the runs of rope while a pivoted boom carries a hoist- • inventor h ... devlsed a neat and compact cabinet WhlCh ward WIll be held closed whlie the ot.hers remrun open, 
ing.rope with mea�s for engaging the scrapers. 'l'here ' can be made at a low cost, means being provided for there being also in the top an inverted cone-like d�1Iector 
is a wheel on the pivot of the boom to which is secured stirring the meal or grits as drawn from the bins, so that to prevent the currents of air having a counteracting eft 

a rope having Its ends fast to a second pair of wind. the sieves may be kept clean and in good order. The fect on each other. The air valve devices are also de­

ing drums and means are provided for operating both cabinet also h ... drawers for spices, sugar, etc., and is signed to prevent the lamp from being smothered by be· 

pairs of rn-.',ms. preferably mounted on casters, so that it will be ... coming clogged with soot or by the condensations freez· 

ORE AND COAL LOADER. -Patrick H. convenient to move about ... a table or other article of ing in the bottom anrl thus closing off the air holes. 

Hae:eney, Ashtabula, Ohio. This machine comprises a furniture. HORSE CHECKING OR U NCHECKING. -

boom adapted to carry a bucket, and bars pivotally con· CHAIR. -William G. Ma.gee, H udson, 
nected with the boom have a sliding motion to push the N. Y. An invalid chair which combines the functions 
bncket into the material to he raised to 1111 the bncket. of a reclining chair, a rocking chair and a wheeled chair 
The machine Is preferably mounted on a tr\lck 01) which i. provided by this invention. The position of the chair 

Felix H. Kittrell, Loco, Tenn. This invention is for an 
attachment for driving harness to permit of rele ... ing the 
check rein, to allow the horse to lower his head, and the 
retightening and r ... tening of the rein without getting 
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out o f  th e  vehicle. The check strap Is extended beneath 
a gripping cam on the saddle and is made to act on a 
rearwardly projecting arm to release the cam by being 
lifted or moved upwardly. To check up the horse again 
it is only necessary to pull back on the strap. 

KNEE P R O  T E C T 0 R.-Thomas B. 
Walker, Honolulu, Hawaii. For the use of cavalrymen 
and others to protect the rider against rain, snow, etc., 
this inventor has devised a new article of mannfacture to 
be made of leather, rubber or waterproof cloth. It com· 
prises both a knee and thigh protector, arranged for ready 
connection with each other and with the trousers legs or 
boots or leggins. The knee protector is of somewhat trio 
angular shape, with side flaps at the lower comers and 
roundedlat the top to conform to and bend over the knee. 

STRING F ASTENER.-Charles C. Pine, 
New York City. For fastening shoes, corsets and other 
articles to be laced, this inventor provides a device for 
holding the string end without tying the string or using 
springs, jaws, etc., the fastener being more especially de· 
signed for use with flat strings. A body piece adapted 
to be fastened to the shoe or corset has a narrow slit for 
the passage of the string. the slot being arranged In 
alignment with the back pull of the string, and the latter 
passes over the body piece and twi�ts on entering the 
slot. Only the string end has to be passed through the 
slot to fasten the string in place. 

PAPER DOLL. - Edward T. Gibwn, 
Minneapolis, Minn. This invention relates to dolls in 
which changes of costume can be made by the adjust. 
ment of paper garments, the doll being destitute of arms 
and' shonlders. and preferably destitute of head and neck. 
By means of a locking key the assembled parts of the 
doll are so firmly held together that the doll may be 
tossed about without disarranging the pjU'ts, and an ex· 
tension of the key serves to support the doll in nearly 
upright position. 

GAME A pPARATUS. - Joseph Jessup, 
Woodbury, N. J. A game to be played in simulation of 
the game of football is provided by this patent, a folda· 
ble board being n8ed, marked off as a football field, 
while a movable block has the position of the opposing 
teams indicated thereon, a series of dies indicating the 
different players, character of play and distances on the 
field. It is designed that those who have played this 
game will better appreciate all the points of a good game 
on the field. 

DESIGN FOR WRENCH H EAD.-Walter 
T. Johnston, 'Macon, Ga. This head has a rounding and 
transversely serrated top surface, one pro�cting end 
presenting a bifurcation and the opposite projecting end 
being concaved at the under side. 

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. 
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Gardeners' Chronicle, recommends, as an Improvement 
In the method of using sulphurous acid for preserving 
the color, tbat In the case of delicate fiowers they might 
be placed loosely between sheets of vegetable parchment 
before Immersion m the liquid, so as to pre�erve their 
natural form. 
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�'or sale by Geo. A. Brackett. 229 Congress St ..  Boston. refrigerating plant, to be operated by the use of com· 
pressed air, and would be glad if you will state how many 
cubic feet of alr, atmospheric pressure, at a temperature 
of 20°, would be required to cool say one ' gallon of water 
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�'or best hol.ting engine. J. S. Mundy. Newark, N. J. 
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Handle & Spoke Mchy. Ober Lathe CO"Chllllrln Falls.O. panded to � pound above atmospheric pressure. Please 
Telescope for sale, Address J. W. Gray. Newark. Ohio. advise how many units of heat are contained in one gal ­
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Western State RIllhts for Sale-Combined street 

sweeper and loader. No sweepers or shovelers needed. 
50 per cent saved. Charle. Cbrlstopb, No 2 South 22d 
Street. St. Louis. Mo. 

rrSend for new and complete cataloll1le of. Scientific 
and other Books for sale by Munn & Co., 361 Broadway. 
New York. Free on application. 

HINTS TO CORRESPONDENTS. 
Name. a u d  A dd ,·e •• must accompany all letters, or no attention will be paid thereto. This is for our information and not for publication. 
Refere uce. to former articles or answers should give date of paper and p� or nmnber of question. 
I llq ll i ri e lll not answered ill 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. 
R Ufu

e
:! �����.Y',Jmrc�:��C��t�O!d�:�:�� houses mannfacturing or carrying the same. 

Special \V ritten ' u fo rlnati o n  on matters of personal rather than general interest cannot be expected without remlmeration. 
Sci e n t i fic A.nerican S U I. p l e .n e llt. referred to may be had at the office. Pnce 10 cents each. 
B o o k .  referred to promptly 8upplied on receipt of price. . 
M i n e ral. sent for examination should be distinctly marked or labeled. 

(6598) T. D. B. asks : 1. Will you please 
tell me the name of inclosed leaves and greatly oblige 
several parties ? A. Charles W. Dabney, Jr., of the De· 
partment of Agriculture, Informs us tbat the leal which 
you inclose is that of the Common poison ivy, Rhus radl· 
cans. 2. Please give formula and an example of increase 
of candle power due to Increase of amperes in an incan· 
descent lamp. A. An increase in the amperes will in· 
crease the light of an'incandescent lamp because both heat 
and light are determined by the power used by the lamp. 
Electrical power is measured in watt., which are calcu· 
lated by multiplying the amperes by the volts. W =CE. 
(1) A 16 candle power lamp should use about OO'watts, 
when the pressure is 115 volts. From formula (1) we 

W 60 obtain (2) C =- hence C=-=O'52 ampere. If in 
E 115 

formula (1) C Is made larger, the product CE becomes 
larger; that Is, more power in watts is nsed and more 
light is given. This answers the question as asked, but 
the result cannot be gained in this way. With a given 
lamp and generator capable of lighting it, no variation 

E in the amperes can be made. Ohm's law is C=R' volts amperes=--. ohms Dynamos for incandescent li�hting 
usually have a constant voltage, and the resistance of 
the lamp may be said to be constant. The voltage of the 
dynamo only varies as its speed may change, and the re­
sistance of the lamp only changes by decreasing as the 
filament grows hotter, or increasing as the lamp wean. 
out; so that there Is ordinarily a uniform amperage pass. 
ing in a lamp. To Increase the light given by an incan· 
descent lamp, the voltage of the current must be in· 
·creased. This 8hould not be done, because it will wear 
the lamp O!lt too fast. A comparatively small Increase of 
pressure will reduce the life of the lamp by a halt. The 
only other way to increase the light is to make a lamp 
with a lower reSistance, that is, " ith a shorter or larger 
filament. This i8 the method actually employed. 

(6599) P. W. says : Please teN me 
through your paper: 1. What is  celluloid composodof ? 
A. Celluloid is a hard elastic compound made by st'lb· 
jecting gun cotton, CliDlphor and other ingredients to hy� 
draulic pressure. See our SUPPLEMENT, No. 227. 2. 
Some simple way of pressing flowef8, especially double 
flowers, so as to preserve their shape and color. A. A 
method of preserving the natural colors of flowers, re­
commended by R. Hegler In the Deutsche Botanische 
Monatshefte, consists in rlnstJng salicylic acid on the 
plants as they lie in the PrellS, and removing It again 
with a brush when the flowers are dry. Red colors In 
particular are well pI!Ili5erved by this a"a,mt. Another 
method. of applying the same preservative Is to use a so· 
lution of 1 {I!Orl et l3allcyllc acid in 14 of alcohol by means 
of blotaug paper or cotton wool soaked in It and placed 
above ann below the flowers. Powdered boracic acid 
ylelct. IWIIl'ly -118 good. NSullI: Dr • . Schonland, in . the' 

(6601) P. B. V. says � P lease give me 
through Notes and Queries a tornillJa for a black hair 
dye. A. 1. Black: 

Sulphate of iron . . . . . . . . . . . . . . . . . . . . . . . . . . 10 gm. 
Glycerine . . . . . . . . . . . . . . . . . . . . . . . . . . . _ _  . . 1 oz. 
Water . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  1 pt. 

The hair must be thoroughly washed with tblll, dried 
and brushed once dally for three days; then the follow· 
ing should be applied on a small tooth comb. but It 
should not be allowed to touch the skin If the other pre· 
paration has done so, aa a temporary stain would result. 
Or 2. 

Gallic acid . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  4 gm. 
Tannic acid . . . . . . . . . . . . . . . . . . . . . . . . . . . .  4 
Water . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  1� oz. 

After the first application at formula 1. the hair should 
be allowed to dry and then be brushed. Subsequently. 
both formula! may be used once daily at an interval of 
an hour or so, until a black color is produeed. All pre· 
parations of lead and mercury are injurious It used for 
any length of time, they may, however, be legitimately 
nsed where some small portion of hair has. from per· 
sonal idiosyncrasy, lost its color, whch cannot be reo 
stored. 

(6602) F. and M. say : Have you receipt 
for working over and restoring rancid butter to fresh, 
sweet flavor ? A. To Convert Rancid Butter.-1. 100 
pounds a butter is mixed with abont 80 gallons of hot 
water, containing � pound at bicarbonate of sod" and 15 
pounds of fine granular animal charcoal free trom dust, 
and the mixture is churned together tor half an hour or 
80. The butter is then separated; alter standing, warmed 
aud strained through a linen cloth, then resalted, colored 
and worked np with one·halt its weight of fresh butter. 
2. To Sweeten Rancid Butter.-Rancid butter may be 
restored, or at all events greatly Improved, by melting 
it with some freshiy burnt and coarsely powdered animal 
charcoal (which hae been thoroughly freed from dust by 
sifting) in a water bath, and then straining it through 
clean flannel. A better and less tronblesome method is 
to well wash the butter with some good new milk, and 
next with cold spring water. Butyric acid, on the pres­
ence of which rancidity depends, is freely soluble In 
fresh milk. 

TO INVENTORS. 
An experience of nearly fifty year •• and tbe preparation of more tban one hundred thousand applications for os" tents at bome and abroad, enable us to understand the laws and practice on both continents, and to p08sess un .. equaled facilities for procuring patents everywhere. A synopsis of tbe patent laws of the United St.ates and aU foreign countries may be bad on application. and persons contemplating t h e  securing of patents, either at bome or abroad. are invited to write to this office for prices, which are low. in accordance with the times snd our ex" tensive facilities for conducting the business. Address �lUNN & CO., otltce SCIKNTIFIC AMERICAN. il61 Broad­way, New York. 

Car silmal, J. tI. A. Baker . . . . . . . . . . . . . . . . . . . . . . . . . . . . Ma.9M 
Car •. device for replaCing derailed railway, P. H. Durack . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . M4.161 Carrier. See Baby carrier. Case. See Car letter case. Clock case • . Mllk ves' sel case. Cash relli.ter. C. J. CarrolL . . . . . . . . . . . . . . . . . . . . . . . . . .  M4clU7 Cash register and indicator, G. Calder, Jr . . . . . . . . •  M3.980 Casb re�ister and Indicator. E. G. Watrous . . . . . . . .  M',:U3 Casket. J. Zwack . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  Ma.II1' Caster, E. G. Halfmann . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  Ma.810 Caster, H. IlL . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . M4.101 Cbaln macb ine. W. A. & J!" A. Peck . . . . . . . . . . . . . . . .  iK3,9« Cbalr. See Rail cbair. Cbair brace. J. E. Carroll . . . . . . . . . . . . . . . . . . . . . . . . . . . . . M4.02.J Chin and .boulder rest. H. O. peabod� . . . . . . . . . . . . . M'.Om 
8�:?c1��:c���at��I�oW:"���O�d�: . .  o::���:::::: ::lJ: Chnrn. Gibbs & Shipman . . . . . . . . . . . . . . . . . . . . . . . . . . . . . Ma,861 Churn. C. R. Mc( ; ahey . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . "" ,IXX) Cigar box moistener, J. C. Glaccum . . . . . . . . . . . . . . . .. 543,989 Cillarette machine, B. Baron . . . . . . . . . . . . . . . . . . . . . . . .  Ma,840 Cigarette machine. continuous, B. Baron . . . . . . . . . .  643,839 Ci�arette macblnes. tobacco feeder for, B. Baron. M3,836 g�:�� c�o::rr'>�i.i!��iiip: " " " " "  . . . . . . . . . . . . . • . •  M3,966 
Cleaner. See Beer pipe cleaner. Clock case. W. D. Davies . . . . . . . . . . . . . . . . . . . . . . . . . . . . M4,028 ggtt :rr(!,lc'lii';,����&t�'!,� J��'J:' ij(;}�ta;�: : : : : : : :  �:� Coal tran.ferring apparatus. E. & C. E. Lindsley .. M4.103 Cock, gage. H. R. �'rlsbie . . . . . . . . . . . . . . . . . . . . . . . . . . . .  M4.033 Colf.e surrol<ate. J.' W. Curry . . . . . . . . . . . . . . . . . . . . . . .. M4.0Ii9 Concentrator, ·r. J. Hatch . . . . . . . . . . . . . . . . . . . . . . . . .. . .  M4,2M Conveyer. E. R. Draver . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  M4,031 Corset tastening. H. Davidson . . . . . . . . . . . . . . . . . . . . .  M3,\I8a Corset stilfeners, macblne lor makinll. J. Draher" Ma.8li6 Cotton elevator, cleaner, and distributer. M. M. Ginn . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  M'.036 Coupling. See Air brake coupling. Car coupling. Tblll coupling. Coupllnll device. J. T. Hostler . . . . . . . . . . . . . . . . . . . . . . .  Ma.935 Cultivator, M. L. Kis.ell . . . . . . . . . . . . . . . . . . . . . . . . . . . .  M4.102 Cultivator, T. J. Payne . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  5U,lU Cultivator or plow standard, J. H. McLain . . . . . . . .  M3.886 Curb. and Ilutter.. apparatus for forming con-crete. S. P. McKelvey . . .. . . . . . . . . . . . . . . . . . . . . . . . .  M4.236 Cnrrent motor. alternating. E. Arnold . . . . . . . . . . . . . .  MlI.836 Current motor, alternatin�, R. Lundell . . . . . . . . . . . .  M4,261 Curtain fixture, window. E. I. Pyle . . . . . . . . . . . . . . . . .  M3,9(6 Curtain pole .ocket. R. S. Gregory . . . . . . . . . . . . . . . . . . M'.I66 CurtaIn stretcher frame, W. Niemand . . . . . . . . . . . . .. M4.<M9 Cycle drivlnll lIear. C. H. H. Steudel . . . . . . . . . . . . . . . .  M4.239 Cyclometer registerin� meChanism, A. F. Rock-well . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . Ma.9t8 Dead centers. device for overcoming. D. Seibert, Sr . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  M3,903 

&:���f':Ji��,r�t�;n�ll'k�ta��cifil�?���:::::::: · : ::f.1: Dental clamp. J. it. Strout . .  . .  . . . . . . . . . . . . . . . . . . . .  M4,136 
&��t:l �����'j,rW.d8��:�������·. �'. �:. ���I.S::.: �:= Dental motors. short circuiting device for stop-plnll. F. N. Denison . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  MS.855 Dlg�er. See Potato dl�ger. Dish cleaner, W. H. Vox . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  M4.211 Display raCk, H. Dro.te . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  M4.216 Dltchin� macbine. tile, C. W. & E. Jeschke . . . . . . . .  5«,258 Diving chamber. G. A. RusselL . . . . . . . . . . . . . . . . . . . . .  M4,238 Door check. J. T. Hair . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. 548.863 Door cheCk, R. C. Simmons . . . . . . . . . . . . . . . . . . . . . . . . . .  M4.ffi:l Door fastener, J. Chalmers . . . . . . . . . . . . . . . . . . . . . . . . . .  M3,981 Door operating device. E. Brombacber . . . . . . . . . . . .  M3,979 Draugtit excluder for doors, Hall & Bayll.s . . . . . . .  M3.932 Draw �ear and bnffing apparatu •• G. We.ting-hou.e, Jr . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  M3,916 Drier. P. C. VOgenus . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  Ma,912 Drill bit for borinl( in coal. etc., mining coal. G. H. Bittenbender. . . . . . . . . . .  . . . . . . . . . . . . . . . . . . . .  M4.206 Drill •• driving mechani.m tor. multiple. A. J. Oebring. . . . . . . . . . .  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  M4,068 Drum or simtlar heads, device for securing, !. H. Sapp . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  M4,125 Dye and making same. azin, R. Beyber . . . . . . . . . . . .  543,89& Easel . C. Beyer. . . . . . . . . . . .  . .  . . . . . . . . . . . . . . . . . . . . . . . . .  M',<& Edger. J. Cox . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . M4,I58 

�f:c��r;e�r�.;, Mm�r���a�'t . . iinii ' iiieaii • . for' ·.;x� Ma,II10 

Ele��fcu������y.'ii. t.p����cjjoniiid: : : : : : : · : :  ':.: �:� Electric condeser, C. S. Brodley . . . . . . . . . . . . . . . . . . . . . MlI.978 
V ElectriC conductors, connecting ends of. J. T. I N DEX OF IN ENTIONS Beswick . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . Ma.919 ElectriC distribution sy.tem, E. Thomson . . . . . . . . .  Ma.950 

,!(l or whleh LeUer. Palen& ot l b .  
United Slate. w e r e  Granled 
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Electric lillhting system. E. F. Gavin . . . . . . . . . . . . . . . M4.m4 ElectriC meter, J. Harris . . . . . . . . . . . . . . . . . . . . . . . . . . . .  �,865 Electric meter • •  afety, W. R. Polk. Jr . . . . . . . . . . . . . .  "",118 ElectriC motors. controlling SWItch for, W. J. Pohlman . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  M4,238 Electrical conductor, G. Gray . . . . . . . . . . . . . . . . . . . . . . .  643.960 ElectriCJlI converters. automatic cut-out for. W. 
J. Greene . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  614.,00. Electrolytic .eparaUon. ves.el for. W. Borchers .. M4,l58 Elevator. See Cotton elevator. Engine. See Gas engine. Engine stoppin� apparatus. G. W. Brown . . . . . . . . . .  M4,(M!5 .\N D  EACH BEARING 'I'HAT DATE. ���r������:&f�'i:'g;,t\o�\�I�?��B:·wlieai: : : : : : : :  �:m �"are register. car, S. M. Balzer . . . . . . . . . . . . . . . . . . • • . .  M4.0n Fastenin� for cords or the like. H. H. Abell . • • •. . .  M'.076 [Bee note at end at list about caples of these patents. l Fence, S. C. Davis . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  M3,858 

______________________ Fence po.t, H. A. Wartman . . . . . . . . . . . . . . . . . . . . . . . . . M4.IiG �'ence stay, C. C. Keedy . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . MlI,!l62 Advertising caster, C. E. Larrabee . . . . . . . . . . . . . . . .. M3,938 ' Fence, wire. T. McKerns . . . . . . . . . . . . . . . . . . . . . . . . . . . . 544.001 Air brake coupling, W. A. & B. fl. H. Harri . . . . . . . .  M4.253 Fence. wire. J. R. Pecl"  . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  Ma.800 Alarm. See Fire alarm. High or low water Fender. See Car tender. 
AI�rl�;'k for tills. electric. C. Helm . . . . . . . . . . . . . .  544.2'M 

Flb���ul'�':,�"::a�fe�r����\�Y�E������� .  ����:.�� Ma,966 Armatures for �ynamo .. electrtc macblnes, con" Fifth wheel. W. P. Champney . . . . . . . . . . . . . . . . . . . . . . .  M4.156 struction at. W. B. Sayers . . . . . . . . . . . . . . . . . . . . . . . M3,Bm Fi le. blJl  and letter. S. B. Whiteside . . . . . . . . . . . . . . . .  M4,057 Atomizer, C. W�ner . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . M4.H3 File. letter. A. Krab . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  5«.231 
A uto�rapDic realster, H. C. Blette . . . . . . . . . . . . . . . . . .  M3,!K2 �'lIter, M. R. Buckley . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . MlI,922 Baby carrier. portable. A. W. Webster . . . . . . . . . . . . . M4,074 Filter, water, M. L. Mitchell . . . . . . . . . . . . . . . . . . . . . . . . .  5«.262 Bag. See Travellna ba... Flltenn� machine. centrifugal.  G. A.  Bacbmann .. MUm 8al< machine. E. S. Staple . . . . . . . . . . . . . . . . . . . . . . . . . . .  M4.1111 Filtering pot or urn. W. A. Vau Deusen . . . . . . . . . . . .  544.l40 Balinl< press. J. W. Hunter . . . . . . . . . . . . . . . . . . . . . . . . . .  M4,2i>5 Fire alarm. C. F.1Scofield . . . . . . . . . . . . . . . . . . . . . . . . . . . . . M3.896 Bandage, R. Jacks . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  M4,062 Fire alarm. automatically operated. F. K. Ludlow MlI.879 Bar. See BorIna bar. Fire alarm signaling apparatus, (�. W. Brown . . . . .  6U,� Barns or other bnildinl<s, frame for, P. Deville ... . M4.215 Fire door drau�bt gate. H. R. Halfman . . . . . . . . . . . . M4,038 Barrel .  asb. C. A. Hurley . . . . . . . . . . . . . . . . . . . . . . . . . . . .  M3,937 Fireplace. IIa. burnln�. H. G. & W. R. Dawson . . . . M'.029 Battery. See Electric battery. Primary battery. l<'lask. See Dental fiask. Stamp battery. Fluid re�nlator. automatic. S. Alexander . . . . . . . . . .  M'.079 Battery plates. macb ine tor maklnll. T. T. Lewis .. M4.00 Flume gate. B. Pearson . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  5«.069 Bearin�. anti·frlction, F. M. Lecboer . . . . . . . . . . . . . .  513.875 Folding gate or scree�, E. Coppleters . . . . . . . . . . . . . .  M3.926 Bearinll:. ball. F. M. Lechner . . . . . . . . . . . . . . . . . . . . . . . . . Ma.876 Frame. See Bicycle frame. Curtain stretcher Bed bottom, wire, J. R. Larlew . . . . . . . . . . . . . . . . . . . . .. Ma,!J94 frame. Type case frame. 
I:rt� ::::'n

c��g���c�c�L���g,:e: : : : : : : . : : : : : : : ::::: ::lrJ ���:c�a��: ���I;':'f������' . . . . . . . . . . . . . . . . . . . . .  5«,1m 
Belt laclol<. device for formiIljf. C. K. Judson . . . . .. M4,l77 Furn .. ce. J. E. Clarey . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . M3,98:I Bench. Bee Kneelin� or foot hench. Furnace doors. means for opening or closing, D. Berth. self-leveling. W. T. Milligan . . . . . . . . . . . . . . . .. M4.(M!5 E. Robtnson . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  M3.!168 Bicycle, H. A. Graves . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 5«.165 Game apparatns, E. Chace . . . . . . . . . . . . . . . . . . . . . . . . . . .  5H,2QI Bicycle fork crown piece, Beecher &; Cornfonb . . .  M4.062 Game apparatus. J. Northrup . . . . . . . . . . . . . . . . . . . . . . .. M4,111 
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Game illustrating· apparatus. baaeball. S. R. 
Crowder . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . '" M3.861 

Gas burner. Oi l. A. F. Dice . . . . . . . . . . . . . . . . . . . . . . . . . . .  544.160 
Gas engine. F. W. C. Cock . . . . . . . . . . . . . . . . . . . . . . . . . . . . 6«.210 
Gas enlline. J. Day . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  6«.214 
Gas manufacturing apparatus. R. n. Wlrt . . • . . . . . .  5«.151 
Gas meter, prepayment. T. Thorp et a1 . . . . . . . . . . . .  M3.961 
Gas!'J�Ci��ko�8�� �������� .

f
.�� .�.��.����.���� ?�: M3,9 8:�:: B�W. ����3e����.· . . . F?��i��. ����' . . . . . . . . . . . . . .  M3,1WI 
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Gradln" and excftvatinll device. Redmond & Rufl'. 6«.051 
Grain cleaning device. F. F. Landis . . . . . . . .  5«.043. 6«.045 
Grate. S. L. Jeter . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 5«.176 
Grine or scrun work. producing. J. P. McHugh . . . . 5«.109 
Grlndinll mill. J. Poulson . . . . . . . . . . . . . . . . . . . . . . . . . . . 543.967 
Guard. See RaHway rail guard. 
Gun. breech-Ioadln{i' P. B. Latrlge . . . . . . . . . . . . . . . . .. 543.939 
���d��� E

a
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Hand rest. N'. B. Mann . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . MU06 
Heater. �ee Water beater. 
Hlllh or low water alarm. electrical. B. McCabe . . .  M3.965 
Hinge. friction. E. W. Pbllbrook . . . . . . . . . . . . . . . . . . . 5«.on 
Hlnlle. seat. B. Mess . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  543.883 
1I��W::!��h"i'iie�J�M�l'i��a;'d:::::::::::::::::::. �:� 
HOistlnll mecbanism. G. F. Jennings . . . . . . . . . . . . . . .  M4.041 IIg���ys':,'�I!i;.: ";,����gton . . . . . . . . . . . . . . . . . . . . . . . .  5«.145 

Hook and eye. It Bart . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 544.013 
Houk for toasting etc .• J. Wblll'fe . . . . . . . . . . . . . . . . . .  M3.916 
Hop picker and cleaner. W. H. Clark . . . . . . . . . . . . . . . .  544.156 
IIg�J'�:b�!�����·t�e:d.'S�r�:�iieid·.·.:·.·.::·.·.·.·::.· .. :: : :  �:MA IIg:: g��::: �ir�;,l�!7w:ii: ·Baker::::::::::::::: �:iW 
J1g:�I�r���� .. �: i. �.

osu;:ui(iiii,,: '::. : : :: : ', '. : : ', '. : : '. : '. �:fl.\ 
Hot air rellisters. air mOistening and purifying 

attacbment for. H. 1II0 .. lz\ . . . . . . . . . . . . . . . . . . . . . .  544.175 
Hub attachinll device. H. '£. Lewis . . . . . . . . . . . . . . . . . 6«.181 
Hub cap. H. Hi�llin . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  �171 f�f';:'W�: ��Y����i�ar.·Kc: ·iiramweii : : : : : : : : : :  m:� 
Indicator. See Stool lnd.cator. 
Jack. See BGot Jack. Lifting jack. 'k�m;, �rae��"t,�����d8.:

n
ii. R. S. Maltland . • . .  M4 •• 

Key. W. H. Uagllet.t . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  M8.862 
K�y fastener. Cobn & Campbell . . . . . . . . . . . . . . . . . . . .. 543.850 
1�:�1r.::O�!�tl�r:.ti,���3�6���ii.·.·::.·.·.·:.·:::.:: :  �:m 
Knife. See Pocket knife. t::�: :l:���t� ��: �: �: rc�r::�r· : : : : : : : : : : : : : : : : : :  �:� 
Lamp fll�ment, Incandescent, T. A. Edison . . . . . . . .  M3.987 
Lamp beater attacbment. E. F. Pfiu0ller . . . . . . . . . . 6«.116 
Lamns. incandescent conductor tor electric. T. A. 
Lat�����;'it iasteniiiti: doiir.·j: 'T: 'Stone:::::::::: �:= 
t:�.:'8��di.'l:;r � F �·l'if����r·. ·. ':::. ':::. '. ':. ':.'.: '::. : : : :  �:MJl 
L .... n sprinkler. H. C. Straley . . . . . . . . . . . . . . . . . . . . .. . .  6«.134 
Lawn sprinkler and fountain. N . L. Rigby . . . . . . . . .  6«.122 
Liftlnll jack. A. Rhodes . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  5«.261 
Liquid controlllnll device. S. Alexander . . . . . . . . . . . . 544.078 
Liquid meter. Paccaud & De Cappet . . . . . . . . . . . . . . . .  6«.113 
I.obster trap. G. Hurst . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . Mf.l00 
Lock. See Alarm I )ck. Bicycle lock. Nut locI<. 

Seal lnck. Stud l ock. 
Locomotive snow or ice lIanller. A. F. Priest . . . . . . 6«.120 
Loom drop box mecbanlsm. E. Ingraham . . . . . . . . . . M4.229 
LOO�Sv �!'t�.
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Lnbrlcator. W. J. Ferguson . . . . . . . . . . . . . . . . . . . . . . . . . .  6«.274 

t�g�i:�g�: llo:U:1i�r::.�tii::::::::::::::::::::::::.: �::yg 
Lubricator. J. Janda . . . . . . . . . . . . . . . . . . . . . . . . . ... . . . . . . .  6«.040 

lt���ii:.tl':.",;f."�·. �����i8:::::::::::::::::::::::: : :  ��� 
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Match safe. H. E. Whitney . . . . . . . . . . . . . . . . . . . . . . . . . .  6«.018 
Mausoleum. R. F. Carter . . . . . . . . . . . . . . . . . . . . . . . . . . . . 5'4.086 

�:fc�����
e
�I::2,il����t'am: : : : : : : : : : : : : : : : : :  �� 

MerrY-1m-round. J. R. Kidder . . . . . . . . . . . . . . . . . . . . . . .. 6«.230 
Meter. See Electnc meter. Gas meter. Liquid 

meter. 
Milk ve.sel case. W. G. Hart . . . . . . . . . . . . . . . . . . . . . . . .  544.001 

�ll�ers��(>;�����n :i�.
UI�omi,;y· mlii: · ·Wiiid-· 513.� 

mi l l .  

!���.� J.��: I·tfl?8�:�� ·: : : : : : : : : : : : : : : : : : : : ': : : : : : : :: ill:m 
M.otor. See Current motor. Electric motor. 
Mud pan. H. R. J une . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  514,064 
���:�:t,���bf���:':al� · :'irgioi: a',jiOiiitit1c,' ii': ii: '6«.022 
Nec�lf.!'��de;.· ·j : ·F: ·D,;� ... ciier: ·. ·:.·. ·.·:.::·:.·:::.·.·:: : : �Wi3 
Necktie sJid� j. G. Maier . . . . . . . . . . . . . . . . . . . . . . . . . . . .  M3,881 
Nut lock. C . .... Danforth . . . . . . . . . . . . . . . . . . . . . . . . . . . . . M3.958 
Operating table or chair. G. Pitkin . . . . . . . . . . . . . . . . .. MJ.ll1 
Pad. See Gun recall pad. Knee pad. 
Pan. See Mud pan. 
Paper box machine. C. W. Hobbs . . . . . . . . . . . . . . . . . . .  M3,869 
Paper holding stand attacbment. D. F. Walker . . .  M'.016 
Paris green or fertilizer distributer. J. W. Spang-

ler . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  M4.012 
Pasteboard bandboxes. machine for making. H .  
�:��:�����3�iii�����li�� : : : : : : : : : : : : : : : : : : : : : : : : : �:m 
�l�".:'� �:!l'::':.:I��l':°�

ln
l;,g·I::·. �t���.�.���: : : : : :  m:iYb 

�1��r�iI ';;:�b��f, �����osher . . . . . . . . . . . . . . . . . . . . . 6«.186 

�l�:01l1g�:.·fte�in���'H�Weiib: : : · : : : : : : : : : : : : : : : : :  �:� 
Pipe ·.ifench and cutter. F. A. & A. W. Wbltuey . .  543.963 
Planing mill machinery. device for settlnll up 

matcbers for. C. Scboen . . . . . . . . . . . . . . . . . . . . . . . . . .  6«.129 

�1:�fe��'C'.e�. 
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Planter and marker. combined potato. E. J. Gar-
don. . . . . .  . . .  . . .  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  6«.220 

Planter and tobacco bll Ier. combined grain. T. L. 
Gray . . . . .  . .  . .  . .  . .  . .  . .  . .  . . . .  . . .  . . .  . . .  . . . .  . . . . .  . .  . . . . .  544.222 

�1��sil.eW�:t�'I.�f��.��. �f. ���:�.�: .v:.: .����.�� m:�n 
Plo ... hand wbeel. J. V .  Rowlett . .  . . . .  . . . . . .  . .  . . . . .  6«.124 ��"e�::;�f;;, sa:,�!:,rSc�,;�s�

i
J��1"p ... m:aiii:::::::: t!:� 

Pocket knife. W. J. Minter . . . . . . . . . . . . . . . . . . . . .. . . . .  543.943 
POCket securln..: device for pocketbooks. watches. 
Pos��

c
's:e ����:';;osi: " " " " " "" ' " ' ' ' ' ' ' ' ' ' ' ' ' ' '  6«.100 

Pot. See Filterlnll pot. 
Potato dlgller. L. Fetch. . . . . . . . . . . . . . . . . . .. . . . . . . . .  543.859 
Press. See Baling press. Pneumatic press. 

Prtntin� press. 
Pressure regulator. R. A. Twiss . . . . . . . . . . . . . . . . . . . . . 543.911 
Primary battery. G. H. Gardner . . . . . . . . . . . . . . . . . . . . . 543.881 
Prlntlnll pre.s. S. Whitlock . . . . . . . . . . . . . . . . . . . . . . . . . 6«.075 
Printing press. cylinder. Matrlner & Kant . . . . . . . . .  543,882 
Propeller. Flowers & Fox. . . . . . . . . . . . . . .  . . . . . . . . . . . .  1>43.800 
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Pomp. measurlDll. W. G. Kendall . . . . . . . . . . . . . . . . . . .  M3,812 
PULch machine, stencil character, S. D. Rartoil', 

Jr . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  544,169 

���
er

s::
p
:��i

o
�8c"i.'.

d tg���. �k.D
avld.on . . .. 1>43 921 

Rail cbalr and nut locI<. E. �lIler. Jr . . . . . . . . . . . . . . . 543.998 
Railway and tramway. electric, Claret & Wullleu-

mler . . . . . . . . . .  ; . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  M4,209 
Rail .. ay converter system. electriC. T. Harper . . . . 6«.037 
Rall .. ay. electrlc,!.. Taylor . . . . . . . . . . . . . . . . . . . . . .. M(.I98 

It:::::� �:li f��. ����'M'��iit�: .�: .������:::::: �.
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Rall .. ay signal. S. Sanborn . . . . . . . . . . . . . . . . . . . . . . . . . .  54 
Railway sillnal,electric. J. C. Henry . . . . . . . . . . . . . .  . .  
Ral l .. av ti.e. J. W. Pal.ley . . . . . . . . . . . . . . . . . . . . . . . . . . . M( 
Railways and tramway8� coDstMlction and ope-

ration at electric. I. W. Heyslnller . . . . . . . . . . . . .  543,867 
Rail .. ay •• conduit system for electric. J. & w. R. 

'l'homas . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  M4.056 
Refri�erating macbine. vacuum. W. J.  Ferguson. 6«.273 
ReJ(ister. See Autollrapbtc register. Casb relZts-

ter. trare relZt8ter. Hot water register. 
Reo i ster for oil delivered. J. �'. & J. H. Lobstroh . M3,9n 
Regu]ator. See Flutd regulator. Pressure r�u-

lator. Temperature regulator. Water supply 
regulator. 

Reto,t l id. J. Henderson . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 543.866 
Rbeostat. W. O. Meissner . . . . . . . . . . . . . . . . . . . . . . . . . . . 6«.047 
IIbeostat controller. C. Landers . . . . . . . . . . . . . . . . . . . . . 54.�.963 
Roach trap. L. Marcbe.e . . . . . . . . . . . . . . . . . . . . . . . . . . . . 6«.183 
Road making and repairing machine. M. G. Bun-

nell . . . . .  . .  . . . . . .  . .  . . . . .  . .  . . .  . . . . . . . . . . . . . .. M3,923. 544.272 
Routlnll machine. W. Spalckhaver . . . . ... . . . .  6«,010. 6«.011 ::��g�p�"rf�;, s,::��

n
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. ::: ...... ::::::: �� 
8ash balance. H. P. Cayce . . . . . . . . . . . . . . . . . . . . . . . . . M3,8(8 
8asb fastener. J. Lutz . . . . .  . . . . . . . . . . . . . . . . . . . . . . . .  Ma.8!ll 
Sa ... H. J. Edlund . . . . . .  . . . . . . . . . . . . . . . . . . . . . . . . . . .  6«.162 
Saw lIummer. McLean & Davies . . . . . . . . . . . . . . . . . . . 6«.067 8caJe. Ml1-nllllaterlDil. J. Campbell . . . . . • . . . . • • • • • . • 6U,Q 

Scr
'Wt:�blctV���� . .  �� . . �

I
��W.�.�: �: . �' . . � .  �' . .  � M3,!120 

Screen. See HospItal screen. 
Scrubber. J. Jung . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  6«.259 
8eal lock. J .  Player. . . .  . . . .  . . . .  . . . . . . .  . .  . .  . .  . . . .  . . .  6«.004 
Sewing machine I1rindlng and polishing attach-
Se .. 'l"n

e
,;'��h�e�:·)t��i';· · aii8c'bmeiii: Ii: Case: : �� 

Sextant attachment. S. � W. Croskery . . . . . . . . . . . . 6«.212 
Sbaft. counter. O. S. Walker . . .  . .  . . . . . . . . . . . . . . . . . .  543.913 

�g::r ��fd"e�'i'h:r!.���w.·3.·J. �.;';ie�I�.��: : : :  : : : : : �:� 
Sheet metal pipe blanks. macblne for forming. I). 
sbelt ����tiie: c: s: Stan';: : : : : : : : : : : : : : : : : : : : : : : : : :  �:m 
Sblngle planlnll machine. W. J. Pugh . . . . . . . . . . . . . .  6«.121 
Sbovel. See Snow shovel. 
Sifter. F. A. Iddlnlls . . . . . . . . . . . . . . . . . . . . . . . . . . 6«.256. M4.257 
Sillnal. See Car slllOal. Railway slllDal. 
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Skate. Hlnscb & Price . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . M4.l72 
�l:rlib�'t��: �· :'G�':t�3�::::::::: :::::::: ::: : :::: : : :  t!� ���� ����erj.AE.
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Sprinkler. See Lawn sprl"kler. 
Stair tread. landing. or tbe like. J. T. Andrews . . . . 6«.� 
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�ta:�8�r�Zlng macblne D. C. Putnam . . . . . . . . . . • . . • M3,893 
Steam boiler. J. D. Oe Benjumea . . . . . . . . . . . . . . . . . . . 6«.152 �t::::: gg:::�: tt.-r.'*'!ii.>weii : : : : : : : : : : : : : : : : : : : :: : ·  tttlll 
Steam boiler. W. Sellers et a\. . . . . . . . . . . . . . . . . . . . . . . .  Mf.I30 
Steam or hot water boiler. sectional. J. R. Ban-
Ste��n·cut·tiii�·m .. ciiine:Holi"& ·Pickle.;: : : : : : : ::.:·: t!:� 
Stencil cuttlnll macblne. PIckles & Hofl' . . . . . . . . . . .. 6«.193 
StenclllDll machine. Pickles & Holl'.. . . . . . . . . . . . . . .  _ 1>43.891 Stool Indicator. plano. C. Brizzi . . . . . . . . . . . . . . . . . . . . .  MUM 
Store service, apparatus, H. M. Neer . . . . . . . . . . . . . . M4:,002 
Stove snd range and attacbment for stoves. W. Sto�e.��I��£ :��'i;aure,;t·. :·.·.: : .. .. : :  .. .. : .. : .. .. .... .. ...... .. .. .. . :: t!:� 
�tg�:.'i!':!iiIlJg. II :.

e
l,��oii: : : : :  : : : : : : : : : : : : : :  : : : : : :  �:3a 

Stoves or lamps. extinguisher for all. W. M. Bow-
Stu:rr�';k: ;;crew: c: W: W: ii8·li : : : : : : : : : : : : : : : : : ·:::.: �:� 
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Switch stand. automatic. N. W. Boyd . . . . . . . . . . . . . .  543.845 
SyrtDlle. continuOU8 ftow. F. Terramofse . . . . . . . . . . . M4.0U 
Table. See Operating table. 
Telellraphy. sy.tem of multiplex. T. B. D ixon . . . .  543.984 �:l:�gg�:· .;Ixc�..::fe

g
:;steii .. : c: Ei: Bcribiier : : : : : : :  �:� 

Telephone pay stations. coin slllOal apparatus for. 
Tel�p�'::�1i�ti bo"'rd 'apparatus; '0: 'Ei: Scribn·.;r �:� 
Tem

.&�:��� . .  ���.��������. ��.����: . �I.������: . �:.�: M3,!129 
Temperature rellulator, Underbill & Glanhberg .. 6«.015 
'£emplet. graduated clotb welllbt. A. Schaer . . . . . .  543.897 
���ft::
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Testing samples of Ilarmeuts. system of. M. A. 
Adler. . . . . . . .  . . . . . .  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  M4.202 �glll �g�gll��' a�d �u B;g��B: ii: ·Ansii .. cii: : : : : : : :  �:� 

Tbrashlng machine. IF. F. Landis . . . . . . . . . . . . . . . . . . .  544.044 
Ticket. rail .. ay. H. ·A. Riddle . . . . . . . . . . . . . . . . . . . . . . . . Mf.052 
TIe. See Rail .. ay tie. 
�:�: �g� �:�:�l: :�::\�: 'i3:ll��'R�a:& D�n�8�Sy : t!;m 
Tire. wheel. C. H. Gray . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  M3,882 
Tires. means for repalrtng brakes tn pneumatic. 

F. H. N.es . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 6«.189 
Track sandioJr apparatus, C. W. Sherburne . . . .  5«,073 
Trap. See Lobster trap. Pigeon trap. Roacb 
Tra�r:.fnll b8ll. W. F. Williams . . . . . . . . . . . . . . . . . . . . . .  6«.150 
Trolley wheel. J. Conway . . . . . . . . . . . . . . . . . . . . . . . . . . . .  541.157 
Trunk strap loop. L. Phelan . . . . . . . . . . . . . . . . . . . . . . . . .  6«.070 

Tru�sc�l�r.,����:�� .����:':. ��.
t
� . .  

I
� .��.���: 543.947 

Twine holder. W. H. Dustin . . . . . . . . . . . . . . . . . . . . . . .  M3.867 
Twistln� or donbllng macblne. yarn. S. Ambler . .  6«.203 
Type case frame. W. Smith . . . . . . . . . . . . . . . . . . . . . . . . . . M4.055 

1ln�:�J!��:.'\�'l,
I
::. 'l�s�ll:e�����: : : : : : : : : : :  ::: �:= 

Urln"l. S. J. Putnam . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . M3.945 Valve, air, F. Gm�tave�on . . . . . . . . . . . . . _ . . . . . . . . . . . . 544.1m 
Valve or faucet, mea8urin� or re.llistering, M. \V. 
Val�:d8��a'ni eDgiii�� C� ·W: '1'bompsoii : : : .' .' .' .' : : :  : : �  g:t:� 
Vebicle. dumping. u. 1'). Davld.on . . . . . . . . . . . . . . . . . .  544.000 
VebicJe startimz devioe, J. Darling . . . . . . . . . . . . . . . . .  544,038 
Vehicle steP. H. C. Swan . . . . . . . . . . . . . . . . . . . . . . . . . . . . . M4,I36 
Velocipede hObby horse. J. W. Latty . . . . . . . . . . . . . . .  M3,874 
Vent and drain box. sanitary. E. Hay .. ard . . . . . . . .  M3,961 

;�g�a��c�in':,:��
b
��C88: : . . : : : : : : : : : : : : : : : : : : : . :: : : ttrm 

W8Ilon bed attacbment. H. M. Hickman . . . . . . . . . .  544.225 
;=g�.l>J'�ive�Y �w�I��;,iihardt· . .
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. : ........ : .... :: ... :.: m;� 
Wagon running lIear. J. Bennett . . . . . . . . . . . . . . . . . . . .  M4.271 
Washi.ng machine, C. A. Brewer . . . . . . . . . . . • . . . • . . . .  M4,m 

;���
n
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Water closet bowl. M. Garland . . . . . . . . . . . . . . . . . . . . .. 6«.251 
Water closet seat support. A. C. Tiedemann . . . . . .. M3,952 
Water beater. Wilson & Bernstein . . . . . . . . . . . . . . . . .  6«.019 ;:f:;, ���f�! rf':f..

u
����I:-g �j,���·weiitir . .  & 514,027 

Sacksteder . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. M4,148 
Wheel. See Fifth .. beel. Trolley whtoel. ;1��::,,!.'.1:r �B.

S
G��r.r:';-t8::: :::: :::: :::. :::::::: :::: . t!:m 

Window. bay. Turner & HarringtOn . . . . . . . . . . . . . . . . 544,242 
Window casing and means for securing sash 
WI::��:�!n�

a
:��t*'::r;�� ·Edward.::::: : : : : : ::: = 

W ire reeling macblne. C. H. Morgan . . . . .  . .  . . . . . . . . M3,884 
Wire spokes. machine for manufacture of s .. aged. 

Watson &; Vaullhan . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  643,914 
Work stand. C. E. Lincoln . . . . . . . . . . . . . . . . . . . . . . .. . .  Mf,I82 
Wrapper. maillnll. F. W. Wrlgbt . . . . . . . . . . . . . . . . . . . .  5«,270 
Wrappers to newspapers. machine for applying. J. &; I. P. Kissell . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  543.873 
Wrench. See Pipe wrench. 
Wrench. �'. L. Coos . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 543.925 

DESIGNS. 
Cnspldor case. C. Hofmann . . . . . . . . . . . . . . . . . . . . . . . ... . 24� 
Portiere rope ... B. Cronenberg . . . . . . . . . . . . . . . . . . . . . . . . . 24;531 
Spoon. G. P. 'I:ilton . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  24,528 
Toy. S. A\land . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. 24,529 

TRADE MARKS. 
AntIseptics. Speyer & Grund . .  . .  . . . . . . . . . . . . . . . . . . . .  26.906 ���.'l,������1'3:of. �"6�:;:a�:-:: ·:::::::::::::::: ��fl 
Cbemlcal and pbarmaceutlcal and toilet prepara-

tions. certain named. Collier Drull Company . . .  26.905 
Chemical and colors. G. Sl0Ille & Company . . . . . . . . . 29.009 �'::b�. �Olr�(r�':iiiei:iIard ·!'lui'I;.;r· Companj : : : : : :  �:Wo 
Cream of tartar substitute. Nichols Chemical 
Dn������r,;g: ·wiiii,:,; .. ii &:Comjiany:: : ::;:::::::: : �= 
Dnsters and polishing clotbs. Jones Brotbers & 

Company . . . .  . .  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 26.695 
Gelatine. baking powder. and lIavOrlnll extracts. 
Knlrie'J f::.�l:iiid·iz;,;rmeiii.: 0: Osiiorne: : : : : : : : : : �:� 
Knives. forks. spoons. and otber articles of table 

service made of steel and tinned. R. Wallace & 
Sons Manufacturing Company . . . . . . . . . . . . . . . . . . . 26,912 

Linen Ilonds. certain named • •  1 . S. Brown 4; Sons . . 26.893 
Medical componnd. certain named. Afta Pharmacy 
OIl.<;'��.l'I��a 'cod iiver: Ozoiie'Company::::: : ::: : : : : �l:lf 
Potasb and lye. A. Mendleson & Sons . . . . . . . . . . . . . . .  26,906 
Remedies. certain named. J. J. Ketchum . . . . . . . . . . .  26,902 
Remedy. beadache. N. B. Llcbty . . . . . . . . . . . . . . . . . . . . . 26.!J04 
Sirups, sodawater. J. P. Mara . . . . . . . . . . . . . . . . . . . . . . .  26.698 
�':,'tr.:c�o

me
�.::

n ����I�"t�.f°,:,���r,;g:" ¥br.;eiOot 36.007 
Brotbers III; tompany . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  26.898 

Veblcles and tbelr attacbments and parts. certain 
named. National Mercantile Company . . . . . . . . . .  26.913 

'llC�oedi.ement6 . 
ORDIN A R Y  RA TES. 

I nalde I' aa •• ene" I n .errl . n  - .. " !i  cpnr. R. I t n e  
IInck " " sr e .  P. n c: h  h'flerli o n  . . .. .. . 1 . Ctct  n U n e  

tr" For Bome .tau.. oj A tiv  ... U.ement.. Special lind 
Hj,Jher ratts are reqmrea. 

'1'he above are charges per �8.Le line-about ehlht 
"orus per l ine. 'J'hls notice s\tows the width of tbe line. 
ond Is seL In agate type. '!i:nllTavinll8 may head adver­
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morniuR to appear in the followlwr week's i88Ue. 

Foot Power Yrti'���l�,r '* Screw cutting 

L th Automatic a es Cross Feed 
9 and U Incb Swing. 

New Designs. Novel Features. 
Send for Catalogue B . 

SI!NECA FALLS MFG. COMPANY, 
695 Water St.. Seneca Falls, N. Y. 

LATH ES  Shapers Planers. Drills. Macblne Shop 
• Outfits. Foot Latbes1..TooIs and Supplies. 

Catalogue Free. SlIlRAS1'IAN LATHE CO .• 
120 CULV E ItT ST .. CINCINNATI. O. 

Pum�ing W,tlr DY �om�ruu� Air. 
We t.ake pleasure In announcing that by arranllements 

made wltb J. G. Pohle. we are enabled to furnish our 
cu. tamers with the 

l'O H l .1f A I R  I , I F T  P U llI P. 
protected by numerous American and ForeiJlD patents. 

'l'his department at our business will be under the per-
80nal supervision of Dr. Pobl�t the inventor and pat'ee. 

T\:':.i�,,�:rS��It.i�n��� �:-��rJl:�N��''y ark. 

SCIENTIFIC AMERICAN DYN AMO. 
Descrlptlo�of a plain shllnt-.. ound dynamo of sImple 
constructiol1, capable of su�plYlng a current of from 60 
rh:5pll:;�:'J�: I�":l:.

d
:,
s
.:;,"t!l�e 

a
:':'";,g�%!'d�! e��'�'h; 

for t.he benefit of the readers of the Scient-i.flc American, 
by Mr. W. S. Bishop. of Ne .. Haven, Conn. It Is de-
���ege�fr:'���:t:ri�� s�p'feeg��� �g� tt�l�t'i,� 
use. but who do not care to enter Into the snbject sclen­
tlllcally. With 24 Illustrations. Contained In i'!'I ENTIFIC 
A �I I'�Hl(' A �  :-" T I ' P J . I OI }C"\T. No. �CHi.  Price 10 cents. 1.'0 
be bad at this office and from all newsdealers. 

S I NTZ GAS ENG I N E  0 0 .  
GRAND RAPIDS. MICH., 

u. s. A. 
Manufacturers of tbe S i n t z  � I n ­
t i o l l a " r  n l l d  lll nri l l e  (; n lt  and !��"� n i�::���t:";n!8�1��� 
LI� gtlng. Runs witb manufac­
tured or natural gas -Boats and 
launcbes. Prices within the reach 
of all. 

Ve:;t��th'f. g:�. 
B 1 -S U L P H I D E  fgr J':�� �lt�

s
·��":I!�

s
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OF  CARBON W.
a
lt t;1fA Y'�'Il�,&':;:.:L!�. Ohio 

" WOLVERINE " lAS AND IASOLI N E  
ENG IN  

B U Y  
T E L E P H O N E S 
That Itl'C (rond-n o t  " cheap thhu ul." Tbe difl:er­
ence In cost Is little. We guarantee our apparatus and f?::::�� �&\<;,��a::l��e

l
�;�I�rJ����, ���ts. 

WESTERN TELEPHONE CONSTRUCTION CO .• 
440 Monadnock Block. CHICAGO. 

Largest Manufactwr .... 0' Ttleplwnts (n tM United statts 

Shingle, Head ing,  and Stave Mil l  Machinery 
and Veneer Cutting. 
Send jor Cat. A. 

Handle Machinery 
for Turning Handles 
for Brooms, Axes, 
etc. Send /01' Cat. B. 

Wood Pulp Ma-
chinery. St"d jor 
Cat. V. 

Trevor MfW. C o .  
Lockport. N. Y. EXPERT M O D EL M A K I N a . Est���hed 

J. c. SEYL. Prop. CbiCagO Model Worn"Cblcag<), Ill. 179 
E. Madison St. Write for Catalogue or Model .,upplles 

DRY BATTERIES.-A PAPER BY L. K. 
Bobm treatilliz ()f open circuit batteries. historical dry 
batteries. modern dry batteries, Hel lesen's battery., 
Bryan 's battery. Koller's battery, and the efficiency of 
dry cel ls. Wit.h 3 I l iustratIOD

S
. Contained in S�IEN­

TIFIC AMER ICAN SUPPLEMENT. No. 1 0 11 1 .  Pr.ce 10 
cents. To be had at this olllce and from all news­
dealers. 

[AUGUST 1 7. I8<}S. 
ELECTRICITY I Mech!mlce. 8_ Eqin�. Mechanical Dra..mc. Arohlteotl11"8. R. K. and Brid.., i!:Dl(inetir!!lC. PlnmbiDa. Heating. Minillc. 
Encliah Branoh..... Bend for free OUoIlIar. _inc oubject wiIIh to 8tud7 or Jour trade. Correapoodeoee Sebool of lodutrlal ScIence •• SCRANTON, 1''&' 

A R'l'ESIAN W K LLS -BY PROF. E. 
G. Smith. A paper on artesian wells as � Bource of 
�:�erw8�r:.lYso��B"c�t!�i::I

O lf�:��e�O��i��ne
8
st�� 8;��i 

8upply. Contained in SCIBNTlYIC AMEIUCAN SUP· 
I' t .KM K NT. No. 943. Prloe 10 cents. '1'0 be bad at this 
omee and from all newsden l�l"8. 

'DRILLING MACHINER1J 
MANU'AC TU AEO BV WILLIAMS�;BROTH ERS. ITHACA� N.V� 
....,11I ...... �n OR ON 5 I LLS; FOR. 

SHALLOW WELLS, WITH/ 
OR HORSE"POWER ' 

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

Parson's Horological I nstitute. 

S5cbool for UIatcbII!aker� 
E.NGRAVERS AND  J EWELERS. 

tr" Send for Catalogue and Rej ... en.tI. 

PARSON ' S  HOROLOGICAL I N STITUTE. 
30� Brad ley A v e n ue, l'EORIA. ILL. 

VANDUZEN 8�FtrM PUMP THE lEST I I  THE WORll. 
Pumps Any Kind of Liquid. 

In Order. De.,.er Clo,. DOl' 
r.;;::::111: 'ro .... , •. Every P1lDl, Guarant.ed. 

o SJ:ZES.-­G.llon. per Hour. to ''75 e.ch. Addre .. 
W. VANDUZEN CO'I IieeoDd St • •  IlIDclnnltl, O. 

GRADUATE AND POST-GRADUATE 
EDgineerin� Oe�rees. --By Robert H. Thurf'ton. An abJe 
discus.lon of the ,ubject of the conditions under .. hlch 
degrees In enllineering should be given. Contained In 
SCIENTIFIC A MERICAN SUPPLEMENT. No. 1 003. Price 
10 cents. To be had at this olllce and from all ne .. s­
dealers. 

EN C I N ES. 
� to I5 H. P. 

Snltable for �':.ljJ� ":.5wer. 
Pnc"PI�i�'?" ap­
PIERCE ENGINE CO. 
17 N. 1 7th St.. Racine.lVis. 
ICE HOUSES.  - D ES C R I PTION OF 
i ce houses as they were bu i l t  a century a g o .  Contained 
in SCI F.NTIlo'IC A!'ttE ltlCAN SUPPLEM F.NT, No. 933 
Price 10 cents. To be had at this office and from all 
newsdealers. ' 

" Pacific" & "Un ion" 
Gas & Gasol ine 
E N C I N ES. 
Marine and Station­
ary. 1 to 'lb b. p. 
Sate

l 
Simple. Eco­nom cal. ThEeN��ef 

JlferionAv. & 
Philadelphia. 

NOW �EADY I 

Seventeenth Edition of 
Experimental Science 

REVISBD AND ENLARGED. 
1 � 0  l·RI'''. and 1 1 0  �upe" b C n t .  added. 

Just the tblng for a holiday present for any man. 
w
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found the Scientific Use of tbe Pbonollfapb. tbe curious 
optical Illusion knaWD as ·the Anortboscope. togethe: 
with other new and interestinli' Optical llIuslO!l8o the 
grV�Je�m?:;

c
���.\':c�tl't�:.�

b
���� ���::,x\'.irl>���� 

graphy. Inclu'dlnll Hand Cameras. Cane Cameras. etc.; 
Systems of Electrical Distribution. Electrical Ore Find­
er. I')lectrical Rocker. Electric Cblmes. How to Color 
Ltintern Slides. Stndy of the Stars. and a great deal of 
other new matter whlCb will prove of Interest to sclen· 
Mllc readers. 

840 pages. 782 line cuts. substantially and beautifully 
bound. PrIce In cloth. by mall. $ 4 .  H alf  morocco. Si\. 

l'F'"stna JOT dlu![Talta CtTCUlllT. 
M U N N  & CO . .  Publ ishers, 
c:e of the SC I E N TIFIC A M E R ICAN, 

a.61 "U.DAD WA�. IIKW YOIi. .... 

© 1895 SCIENTIFIC AMERICAN, INC.



Fotmdtd by Mathew C4reII, 1'18S. 
H ENRY CAREY BAIRD & CO. 

INIlVRTRIA L PUBLISBERS, BOOKSELLERS & IMPORTERS 
S I ll \V n l n u t � t , . l' h i l nd e l p h i n . l'a . • U . S. A .  
rT Our )oIew aud Revised Catalogue of Practical and 

SCientific Book�. 00 pages, 8vo, and our other CatalollUea 
and Circulars. the whole covermg every branch O'f 8ci. 
ence appl ied to the Arts. Bent free and free of POs�e 
to any one in any pari of the world who will furnish his 
address. 

The Scientific American 
R.eference Book. 

A most useful l ittle bound book of 1 50  pages, com­
prising, probably, the most extensive variety of stand­
ard, practical, condensed information ever furnished 
to the public for so small  a price, only 25 cents. 

Among Its contents are : The Last Census of· the 
United States ( 1890).  by States, Territories, and Coun­
ties : Table of Cities baving over 8,(0) Inbabitants ; 
Map of the United States - mlniatnre outline : The 
Patent Laws ful l text) : The Trade Mark Law (full 
text) : The Copyrigbt Law (full text) : Tbe Principal 
Mechanical 1I10vements-1Il1ll!trated by 150 small dla­
Jiit:ram�t value  to inventors and deshrners of mechan­
ism : lledall ion Portraits of Distinguished American 
Inventors ; Valuable Tables relating to Steam, Elec­
tricity. Heat, MetaJ� Weights, and Mea�ures. 

rT Sent l>!I mail to anll addr""s em receipt oj price, 
�d centIS. 

Department of 
Science and Technology. 
p!�c�\����
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G'=!ometry, PhYSiCS, �hemlstry, ElectrICal Construction, 

�:��n:Wo��t�l�fm�i�.ri:��nt�n��banlBm, Carpentry. 
Fal l -I'eI'm Belriu .. September 23. 

For application hlanks and oth
W 

i��rR1'±w.' ��c��:�. PRATT INSTITUTE, Brooklyn, N, Y. 

SPl it. D i e .&. Tap Holders tor����fe 
. . � u�al'>�es . '  '1?- . : used in 

Bicycle 
Plates 

Four assortment.e for I . ._�-i� each bolder, hOldl� up
.
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d
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trated catalogue. 
WELLS BROS. " CO .. P. O. Box B. Greenlleld. Mass 

Tho TYDowritor 
EXCHANGE, 

It Barclay St. , New York 
We will save you from 10 to 
50 per cent. on Typewriters 
ot aU makes. 

IT Sena Jm' catalogue. 

VEGETABLE PARCHMENT.-A VAL-
uable paper on the properties. uses and mn.Dufacture of 
this product.; Contained in SC I E N T I FIC AMItIUCAN SuP ... 
PLKM F. ="I T ,  No. 9 4 :i .  Price 10 cents. '110 be bad at this 
omce and from all newsdealers. 

A Valuable gook 

1 2 , ,-i 00 Ket· e i p l ,.. . 7 0 S  .;lagell. p "'!ce $5.  
Round i n  Sheep, 8 6 .  Half-Morocco, 86 ... 0. 

This splendid work contains a careful compilation ot 
tbe most useful Receipt. and RepJies !/!lven In tbe No'l's 
and Qnerles of correspondents as published In tbe ,",c,­
en r i fic .A lII el"icRn durilUl the pastflfty years ; together 
with many valuable and important additions. 

(h.' e l· 'l" ,", t d v e  'r h o ll l'i n u d  selected Receipts are 
here collected ; nearly every branch of the useful Il;l"tIl 
beinJl represented. It i s  by far the most comprehenSIve 
volume of the kind ever placed before the public. 

'1'be work may be regarded as tbe product of tJ:te .tud­
ies and practical experience of tbe ablest chem,stB. and 
workers in all parts of the world ; the .nformation gIven 
being of 1 he highest value. arranged and condensed In 
conCise form convenient for ready use. 

Aimost every inquiry that can be thought of. relatiDJ[ 
to tormullB used in the various manufacturing indus'" 
tries, will here be found antswered. 

Instructions for working many di1ferent processes tn 
the arts are I!'iven. 

Tho.e wbo are engaged In any branch of industry 
probably wi l l  find In this book much that Is of practical 
value iu their respective callings. 

Those who are In search of independent busineM or 
employment, relating to the home ml\Dnf8Cture of sam ... 
pie articles, will tlnd In It hundreds of mo.t exoellent 
.nggestions. a:r- Send f.". DacripH"e C'rcuiafo. 

MUNN & CO., Publishers, 
SCIENTIFIC AMERICAN OFFICE, 

361 Bread ..... ,., lie .... Yerll. 

R O'C K .adl of Large Blooka of Emery Sit In .etal. 
Fastest Orlnders known. Can grind anything 

M n d e  Sb 'lrp. !';tay Sb arp 
Wtll Fit any Mill Frame. EMERY N O PICKING. 

::;ntrtd;u!�o!!.�� Cheap as Best French Bubrs. 

8t:rt':�;tcMlil 00 . . Boston Mass. MILLSTONES. 
FIRE Bll�l1!���!� 

BR;) OK LVN FIRE BRICK W O R K S .  
S S  Vall D yke Street, B ROO K L Y N ,  N .  Y .  

E M P I R E ----
• B O I L E R  CLEAN E R  • 

---C O M POU N D  
We Don't Offer G ratll i tie ... but our 
Circular will give yon the Information 
that

T�!!lu&�:b!� J�ii!�.::'V1T�:-!;: 
proved, and beiru} used b!I the Largut 
Railwalls and Factorlu m the Ecut. 

OFFICE : 
Kemble Bldg., 1 9  Whitehal l  St •• N.Y, 

I CE  M '\ C H I � ES. Corll .. " Engine ... Rr .. wer .. ' 
n u el Hul l le.·IIi' !ll n c h i nery . THE VILTBR 
MF". CO., !!99 Clinton St.reet, Milwankee, WIB. 

The New 

Model No. 

9 
Improved 

American S8 IS NOW • 
ItEA D Y  Typewriter 

The Latest Model of tbe Firat Successful Low-PrIced 
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AM ERICAN TY PEWRITER CO •• 261 Broadway. New York 

• •  T H E  O N LY · ·  
Small Foot Power Dril l  Press 

Now ready for the market. 
For Bicycle Repairing and all kind. of 

Small Drill Work. Mannfactured .�alIY 
for small ... ork. In.t the thing for rI­
menters, Electricians. Inventora and odel 
Makers. Made for power use without .tand. 

Sells at merelll a nominal prlct. IT fitPl."'lI�Ifs" 
M�rr.ce

JJ:, 
mall. 

A R M S  L E e s  
WITH RUBBER HANDS " FEET. 

The MOlt Natural, Comfortable and 
Durable. Over 1 6 ,000 I n  use. 

New Paten" and I mportant I m p rove· 
ment. U. S.  Gov't Manufacturer. 

'Illnstrated book of � pages and for-
J .  mula tor measuring sent free. 

� 'IT Set iU .... trattd artlde in SCI. AM--
oj August 3. 18M. 

A. A. MARKS, 10 I B�o�d .. ay, 
_
�EW

_ 
!ORK CIT.!. 

':-' B U H L T U B U LAR H E I>,O L I G H T  
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TO BUSI NESS MEN 
The value of tne SClENTIJ'IC AMERICAN as an adver· 

tI.lng medium cannot be overestimated. Its circulation 
Is many times j{reater tnan that of any similar journal 
no ... pnbll.hed. Jt lIoeB into all tbe States and '1'errlto­
rie .. and is read In all the principal libraries and reading 
room. of the ... orld. A busine •• man wants somethln!/! 
more than to Bee bls advertisement in a printed new .. 
paper. He wantl! circulation. Thl. he has ... ben he ad­
vertises ln the SCIENTIFIC AMERICAN. And do not let 
the advertising agent infiuence you to substltnte some 
other paper for toe SCIENTI FIC AM ERICA " when se­
iectlng a lI.t of pnbllcatlons ln ... hlch you decide It is for 
your Interest to adver t1Be. This Is frequently done for 
the reason that the tIoIifcnt gets a ,arger commission from' 
the papers havln!/! a amll1l circulation than i. allowed on 
tbe SCIENTIl/IC AMlCRICAN. 

For rates see top of first column of tbis page or ad­
dre ... III U N N  &; CO .. l'ubllsber8. 

361 Broadway. New Y o rk. 

THE M. & B. TELEPHONE. 
Ab�ol u tely NOIl-lnC,·lnariillr . 
Abso l utely Guaranteed. 
Ab80luteiy tbe Best Exch nnlre 

SWITCH BOARDS. 
Jllnstrated Catalogue on application Free. 

• •  rT Agent. Wantea. • •  

THE U.  S. TELEPHONE CONSTRUCTION C().  
131-133 S. Fourth St., PHILADELPHIA. 

t t l  

I H ELLO, CENTRAL ! 
Do you use telephones ? If so. we can Ilive 

you just wbat you want. Our specialty Is Blake 
1'ran2!lmitters. There is a .� best " in everytbing. 
and ours are tbe best. We supply complete 
tele bones or all or any of the parts to construct 
a tefephone. Write for illustrated catalogue. 

PH<ENIX INTERIOR TELEPHONE CO .. 
131 Liberty Se., New York. 

Towers, Tanks and Tubs 
PATENT SECTIONAL 

ALL I RON TOW ERS 
PLAIN 

ALL WOOD TOWERS. 
ELEVATED TANKS 

tor Automatic FIre Sprinkler Plants. 
Louisiana Red Cypress Tanks 

a Specialty. 

W. E .  CALDWELL CO. ,  
2 1 9  E .  Main Street, 

LOUISVILLE, Ky. , U. S. A. 
MEASUREMENT OF POWER.-BY G. 
D. Hiscox. M.E. A de�cription o f  severu.! improved 
forms of absorpUon and transmitt ing dynamometer" 
for the measurement of' t he useful work of prime movers 
tn mil ls  and t"llctories. Wi th  17 i l l U strations. ('!onts lned 
In SCI ENTIFIC A M ERICAN S U P P L E M ENT, No. 9t)2. 
Price 10 cents. To be bad at tbits 01llce Hod from ul l  
newsdealers. 

SAN ITARY SOAP VASE 
I' R E V EN'I'!" disease, waste, pllfe ... 
Ing of soap, clogglnll of waste pipes, 
st��. ��)'rt"t;��e�b'I'i.� :i'e���:l'�i pure soap. 

'I' ll. Urdu Cltan, Sanitll11l, and Slife 
1Utlll to me .soap. 

Agent. IVantea. 
Snn i t ary Soap Vase Co .. 

Aqueduct Bldir .• RoCHESTER, N. Y. 
2 1 S  F u l ton St.. Brooklyn. N. Y. AM E R ICAN 8AI FURNACE C O .  r - - . t 1 &  M d I W k A c:�:::;eA:�!;nNi:;'t�:�:::'!���f a X p e rL�. ��IL�'UD.lOO Rbe� streePJ Y. 

MESSRS. MUNN '" CO. ,  SOllclto .... 
of Patents. have had nearly My 
years' continuous experience. Any 
one may quickly &8certain, free, W\"::t!'bl:�/��Ii��:!' fi��

b
: C�� 

�mmunications strictly confiden. ��; �btfn
d

�ri'�! �nf=
ts and 

PATENTS 

BU R 8 LA R  PROOF WINDOW LOCK. 
SUPPORTS and Locks tbe Sash at 

.do nil Potnt. A nil one can put It on. Agents make 
200 per cent. Sample 10c. S. A. Brown, Bull'alo. N. Y. 

TYPE. W H EE La& NODELI &..IX�"IMr.NTAL woftK.IMML.auIU:Y NOYELTI£B • [TC. "loW 'fORK STENCIL .aMI IDI NAUAU .! N,Y. 

ENGINEERING FALLACIES.-AN AD-
dress to the Jlraduating' class of the Stevena Institute of 
TechnoioJlY. by President Henry Morton, on certain 
popular fal lf\Cles l ikely to be encountered by young en ... 
Ilineers. und which may 80metimes lead even able men 
Rstray when met With in a new 2'uise. With 2 tlgures. 
Contained in SCIENTU'lC AMERICAN SUPPLEM ENT, No. 
994. Price 10 cents. To be had at thl. omce and from 
all newsdealers. 

MANUFACTURE OF BICYCLE8.-A 
very comprehensive H.rticle JZ'lvlng t�e detai1.s of con­
struction of every part of  these vehlCle�. With 15 en­
gravinlls Contaiued in SCIENTIFIC AM ERICAN SuP. 
PLEMENT, No. 908. Price IU cents. To be had at this 
office and from all newsdealers. 

ALCO VAPOR LAUNCH  
Engine and Helm Control led from Bow 

Latest improved and only 12 to 1 Motor 
no ... ready for the market. 18 to 40 ft. 
Launches. 2. S. 6 and 1 horae power. 

" -" - ---- 'ill 
Svud MId SaJetv 

m' Gaaoline _ 
J er.ey Clly. N .  J .  

MONITOR VAPOR ENGINE AND 
POWER COMPANY, 

8 ERIE STREET. CRAND RA�'DS. M'CH'G"" 
CA.oUNIE LAUNCH ENGINE. AND LAUNCHE. 

OHEAP AND PERFEOT FUEL GAS. The Berkefeld House Fi lter GAS BLAST FU RNAOES, 
for al l  kind. o f  Mecbanlcal Work, 

H I C H  P R ESSU R E  B LOWERS,  ETC. 
IT I Uustrattd Catalogu<a "" application. 

Addres •• SO NASSA U iSTItE HT. N EW \: () R I{ .  

� · T E L E S C O �-� �, . , , [  . -_� w. &  D .  M O  G E Y. 
,.> b A Y O N N E  C I T Y  N ,J  

The " Cl imax"  Stereotyper 
AND 

Moulding Press Combined, 
for making perfect Cel lu loid Ste­reotYP"8 to be used In plllce of metal 
Btereotypes. Also tor making Itu b­her �tRmp.. Sbould be in use in 
ever)' prlntin!/! omce. See SCI. AM .. 
Dec. 00; 1893. Send for circular to 

THE J. F. W. DORMAN CO. 
211 E. German St.,  Baltimore, Md. 

Mannfacturera ot 
Rnbber Stamp., Vulcanizers, Stereo­

type Machinery and Supplies. 

ELECTRICITY AND PLANT GROW-
Inj{.-A paper by Prof, J. H. Bailey, of Cornell Univer­
sity. de.crlblng and j{rvlng the re.ult. of a .erie. of ex­
periments upon the ell'ect of electrical . I lumlnatlon 
upon the gro ... th of plant.. Contained In SCIENTI FIC 
A MJ!RICA N SUPPLJ!JUNT, No •• 990 and 991. Price 10 
cents each. To be had at thl. omce and from all news­
dealers. 

Gi I�ru���ru�s, �i��E�P' 
ments for Bands and Dmm Corps. Low-

, , est prices ever Quoted. Fine Catalog, 400 w' 
Il Iu5trations, mailedfree .. i t  gives Band 
Music& Instructions for Amateur Bands. . LYON l HEALY, 33·35 Adami 8t., Chicago. 

EXPERIMENTS IN AERONAUTICS.-
An interestina- paper by Hiram S. M axim, i[ivinp: a hi&­
tory of his experiments in the construction and opera­
tion of flyi.ng machines, with R. dtsCUI!I�ion of the prer.en t 
statUI of aeronautics. With ODe tllustration. Con ... 
talned In ScIJ!NTlJ'lC AMJ!RICAN SUPPLJ!MENT. Nos. 9tn and 99�. PrIce 10 cent. eacb. '1'0 be had at this 
omce and from all ne .... dealer •• 

The Onlll Pilttr Removing 'I'rlPhoid and Cholera 
Bacilli, tested and Indorsed by many 
leading authorities In Europe and Am­
erica. It Jl'ives a contin1l0US flow of fil­
tered water, a b s o l u t e l y  free from 
germs. It Is easily cleaned, &S all im. 
purities remain on the surface of tbe 
filtering cylinder. Cylinders can be ster­
Ilized by bOiling In water for one hour. 
Send for circulars and prices to the 

BE U I{ F F E1.n FI L')' E lt CO .. 
4 Cedar Street. N e w York • 

FUNDAMENTAL P R I N C I P L E S  OF 
BURneu; 'rheir Application in Pract ice.-A Jecture de­
livered In the Sibley Col lege Course by '!'. Dunkin Pareto 
A very interest ifll,c presentation of the subject, fu l l  of 
practicH.l 8uR'Jl'esthmH as to the conditioos necesRsry to 
obtalll business and profe8fo1ionsl success. Contftined in 
SCIE"TIFIC AM ERICAN S O PPL1I!ftf �NT, No!. 99S and 
999. Price 10 cents each. '1'0 be had Ilt this omce Rnd 
from all newsdealers. 

BUSHNELL'S PERFECT LETTER COPYING BOOKS 

THE NEWSPAPER AND THE ART 
of Makinii!' It.-A n  address delivered at Cornell Un iver .. 
Hity, by Charles A .  Dana. editor of the New York 81ln. 
Contu ined i n SCI ENTIFIC A MJ:H.ICAN SUPPI .EM ICST, No. 
99�. Price 10 cents . . '1'0 be had at this office and from 
all neW8d�e=a�le=r=.�. ____________________________ __ 

If you want the best L(dhe and Drill 
CHUCKS BUY 

WES'1'CO'1'�l"S. 
S t r o n g e s t 

Grip, Great­
""t Capacitll 
and Durabil­
itll, Cheap and 
e i d n  Y 1 ) . !';. A .  

or German. 
, 1893. 

A rchitectural Books 
Useful, Beautiful and Cheap. 

Any person about t o  erect a dwelling house o r  sta­
ble. either lu tbe country or city, or any builder wlshlnl( 
to examine the latest and best plans for a church, 
8chool house, club house, or any other pnbllc bnilding 
of high or low cost, sbould procure a complete set of 
the A RCHITECTS' AND B O ILDE HS' EDITION of the SCI­
ENTIl/IC AMERIC.AN. 

The information these volumes contain render. the 
work almost Indispeusable to the archltecl and builder, 
and persons about to build for themselves will fiud the 
work suggestive and most useful. They contain draw· 
toilS in perspective and in color, together with fioor 
pl8D.8, C08tS, location of residence, etc. 

Two volumes are published annualiy. Volumes i to 
18, which Include aU tbe numbers of this work from 
commencement to December. 1894., may now be obtained 
at this office or from Booksellera and Newsdealer •. 
PrIce, stitched in paper, '2.00 per volume. These vol­
umes contain all the plates, and aU tbe other Interesting 
matter pertaining to tbe work. They are of great per­
manent valne. Forwarded to any address. 

M U N N  &; CO., P u bJ18hers, 
361 Broaclwa,., New York. 

© 1895 SCIENTIFIC AMERICAN, INC.
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O K D I N A K  Y KATES. 
I n 8 1 d e  I' alre. each i nsertion. _ 715 cent. a line !lack l'alre. each i n 8e l' t i o n .  - - 81 .00 a l i n e  
rr For s <>me  "lasses of AdveTt'l8ementB, Special ana 

Hit}her rates are required. 
'fIbs above are charJles per agate line - about eight 

words per line. This notice shows the wldtb of the line, 
and is set in �ate type. Enllravings may head adver­
ti sements at Hie ssme rate per �ate Hne. by me88Ul"e-
���}ve�8 !re �i��tr�:8S0ffi�d�:rt�:�)�

e
::B 1�;::!d:; 

morninll to appear in the following week's issue. 

• • • W E  A R E  B U I L D I N Q  • • •  

The Oelebrated -
"HORNSBY-AKROYD" 

- O I L  E N a l N E  
The u e  La Vergne Refrigerating Mach ine Co. 

MR. BOOKKEEPER. 
do :!,ou !mow what the Comp. 

tometer is r It costs you nothing �it ��tir�&t I:ai��elft ��U�! 
accuracy, is tWice as rapid as the 
best Accountan t and relieves all 
nerTOU! 8.lld mental tJtraJ.n.. 

Write 10' Pamphlet. 
FELT .. TAR "ANT MFQ CO. 

.I-IUS ILLINOle ST •• CHIOAGO. 

$6.00 
to $106.00. 

The lightest and most practical cameras for hand 
or tripod use. A n i l lustrated manual, fr"" with 
eyery K vdak, t e l l s  h u w  to d e \·clop and print the 
ptct1 ; ,· o...: · ,  

Eastman Kodak Company. 
! Send jor � �ocheatu. �Catalouge.z N.. .Y. 

AMERICAN PATENTS. - AN INTER-
esting and valuable tabie showin� the Dumber of patents 
granted for the various su bjects upon which petitions 
have heen filed from the beginnin� down to December 
31. 1891. Contained in SCIENTIFIC AMERICA.N Sup­
PLEM ''''T. No. 1 00�. Price 10 cents. To be bad at 
thiR office and from al l newsdealers. 

---'--- ,------' ... ��----,-�-.-....... , .-,-�--.--.... -.�--; 

The 
American 
Bell Telephone 
Company, 

125 Milk Street, 
Boston, Mass. 

This Com pany owns Letters­

Patent N o ,  463. 5 69, granted 

to E m i l e  Berli ner  N ovem-
ber 17 ,  1 89 1 ,  for a combined 

Telegraph and Telephone, 

covering all forms of 
M icrophone Transmitters 

or contact Telephones. 

! 

J t ieutii it !meritau. 
DO YOU WANT A LAUNCH ?, __ .� 
That you can run 
yourself. 

• 
That requires 

neither Licensed 

ENG INES ,  �dl����n��h'!.�'J.acs��es;�;:.�I;Q,. ��; 
"Machinet"!/ &: Supplies." W. P. Davis, Rochester,�. Y • 

E M E R Y .Emery Wheels, Grinding - Ma­
• chines and Grinders' Supplies, 

. Quick process and larll:" stock, Wben In a burry, 
buy of T H E  TA N I 'I' t<; t: U .• NEW YORK CITY. 

CINCINNATI, and STROUDSBURG, PA. 
That is Clean 
and Safe. 

Engineer nor Patented Novelties Manufactured. 
Pilot. s. P. DENISON, 143 Center St .• New York. 

Send 10 cent stamp lor Illustrated Catalolrlle of 
� _____ THE ONLY NAPHTHA LAUNCH. 

GAS ENGI N E  AND POWER COMPANY, 1 85th St. ,  Morris Heights, New York City. 

SIMPLICITY 
Motor of 1 9th Oentury l�l!���_� How do these look together 1 Proof.-Over 00 per cent. of onr 
=�s :av

:n
t;,et

'i.':! �fre�ft� 
from tbe 'Atlantic to the Pacltlc, 
and from tbe Gulf to the Brltlsb 

-.... ==<:""'-'3 
P

C�A
s
Rre:· GAS E N G I N E  CO. 

P. O. Box 148, Sterllnlr. I I I .  

'T E N TS. 

OEO. B. CARPENTER « CO. 
�0�·208 So. Water St., CHICAGO 

B A R N ES' New Friction Disk Drill. 
FO R LIGHT W O R K. 

Hall th •• Great Aduantag •• : Th. lpeod .... be Inotanm:. chaneod from 0 to 1800 :!.&h,::,"=� ':: "t�v.,��lLoq!:.1W.!f::'� 
• mall .. t or largest. drilla within it.l I'�. WOD­derfa.l 8OOllom7 ia time and areat .. viitr ill driD breabp. Send for calal_. 

W. F. " INO. BARNES CO'l 
1999 Ruby S�., - Rockfora, m. 

1 0 0% Profit 
No Humbug. New Summer 600" •• 

Agents wanted in every city and 
town in U. -So Catalogues Free. 

ARGON. THE NEW CONSTITUENT 
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the Roynl Society. ReasoDs for suspecting a hitherto 
undiscovered constituent in the air. Proof of the pres­
ence of ar�on in the kir by atmolysis. Separation of 
argon on a large sCILle. Density, spectrum and behavior 
of arKon. Liquefaction and soHditlcation of argon. Con .. 
tained in SCI ENTIFIC AMERICAN S UPPLEMENT. NOB. 
1 000. 1 00 1  and 1 OO�. Price 10 cents each. '1'0 be 
had at this officeland from all new�dealers. 

Scientif i c Bill Catal ogue 
RECEN T I.Y P U B J. I S H E D .  

Onr New Catalogue contalnlnlr over 100 pall:es, Includ­
Ing works on more than flftv dllferent subjects. Will 
be mailed free to any address on application . 
lU U N N  '" CO •• Publishers SCIENTIFIC AMERICAN, 

361 Broadw ay, New Y O I·I,. 

THE BICYCLE : ITS INFLUENCE IN 
Health and Disease.-By G. M. Hummond. M. ll. A val­
uable and interestin� paper in ·which the subject is ex-
�t"eS�isVe

e);f U,"ea�;�I!
rb';np!�s�i���i:'!�fthli.ta�.d�,�i:tss� di 

tbe cycle by persons diseased .  Contained in SCI ENTI F I C  
���:1�"at �grs';Jitf: ':"� f�':n 1Jl':.�wsK:!f:r:? 

cents. 

High B- I ..... Orade lCYC es 
THE BOL(]IANO WATER MOTOR CO. i 

... , •.•.•.•.• , •.•.. ,., .. � .. ��:.�; .. t::.�: ...•.•.•...•..• i 

Shipped anywbere 
C.O. D. Saving you 
dealt'rs pruti t. $ 1  un'HIIL w()utl·fur:t:H� . r.() 
""do '.lrhugtou· h +4i).()(1 

' , ' ,6ft •• " ,31.60 
- . .  _ '  $20 . r  U $ 10.90 

Late!lt modt'18,  wood or steel rim�; pllPumRt if'  t i rt,�; weight 1 7 �  to 301bll. : all st;;lell
.
and price!. L.r�e illustrated catalogue free. Cash Bu,ers Unlon, 162 W, VanBuren St.B 131 ,Chicago 

PRI ESTMAN SAFETY O I L  E N G I N E  
.. 1'IIefwmtna1lv low m cost oj operation."-Franklin Inst. 
N EII'I.fM Kerosene ,  N OT Gaso l ine 

NOR 
E N G IN EER 

���r�caio�r:ft'C�'�:�T'CLO 
iog. Pumping, 
PRIESTMAN " CO M PANY , I nc . 

ber �ire8.-A paper read before .tb*! Carriage Builders' I Fron t and Tasker Stre ets .. .. l' h i 1 a de l p h i a  
r.;�

t
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' 
• bearings and pneumatic tires io rORd vehiclfl!s. Con- $18 buys a beauttfu1 1ittle Canoe I or $125 tamed in SCIENTIFIC A MERICAN SUPPLEM ENT, No. I a Magnificent Pleas�re Boat for 

992. Price 10 oents. '1'0 be had at this olllce and from ur Send for OO-vage ,11m cataloa. 

all newsdealers. J. H. RUSHTON, CANTON. N. Y. 

IGEIt!!!� rtlRFINET001SIIEYERYSHop. 
It CATAI.OGUE t::.H.BESLY &. (10. 'AllDAGEKY. CHICAGO; I LL.U.s.A.-

STA R R ETT'S 
Adjustable Jaw Out · N ipper. 

Jaws are detacbable, so they can be re­
moved, ground, and adjusted when worn. 
All parts case-har<teJled ex

� 
jaws. Flat 

':I''=:r o���:akli,����s. es obviates 

lj1ce,: t::g: N-(��� �:':'''o-:�i � � � �'j:l:l rr Illustrated CataWgue Fret. 
'l'he L B. Starrett Co. �J�ii>i�':,nf��: 

A NEW PIPE WRENCH 
Grips Quickly and FIrmly, GALVANIZED 

as well as other Pipe, ana wIU Not Crush I W. FiBER it. Won't loci< on pipe. Does not 
mar nut or highly pollsbed .. ..  

flttlnlr. Other Man llfactory Established 1 701 . 
D a! 

features. 
I 
LEAD PENCILS, COLORI'lD PENCILS, SLATE e era. • • PENCILS, WRITING SLATES. STEEL PENS, GOLD 

StJIId !or LIttle Book, 1i'ree. I PENS, INKS, PENCIL CASES IN SILVER AND IN 
SAMUEL HALL'S SON, 229 West 1 0th St., New York • .  ggtgR�Tf;JO:::I�T�P:!��ti\1��' RULERS, 

EXPLOSIVES AND .  THEIR MODERN 1 78 Reade Street, • - - New York .  N. Y. 
Pu��:18�I'I'V':,��'d:lro�

o
llie VL�I:30:s�c���s'olX�[s,I"oc� Manufactory Established 1 76 1 .  

b1l,:'n':,����;':.::'J
x
���e�:.,ne��orJg.!'o���M's'1�

r
�:��:::,; I They All Like It. 

g�:���:ilt:'����1�ie.:';�!��::,i�;pr�sM:tlgfl.>l��f:�: The Ladles Like It. 
pnrposes. Contained In 8CIEN�'IFIC AM"RICAN SUPPLE- SO Do The Men. 
r���. N�':1c�r!�eJt��ch ���1�e1r.O?o'r 1:eo�er��� Children Enjoy It. 
To be had at thiS ofHce and from all ne"sdealers. I Layman Pneumatic Boats. 
THE :NEW BRISTOL <lO'(J:NTER I ur Ses �CJ. AM .. May 18, 1895. 

I Send 4<. m stamps fm- out' hand­
s<>melll Ulmtrated catalovue. 

Address H. D. LA Y MAN, 
8C>1 Broadway, New York. 

I C E - H O (J S I<� A N D  COLD ROOM. -BY 
R, G. Battle1d. Wltb directions tor construction. Four 
engnwlngs. Oontained In S(,IENTII'IC A M ERICAN Sup­PLDlIINT. No. lilt. Price 10 cenb. To be bad at this 
011100 and from all newsdealers 

J E S S O P 'S  S T E E LTHB\yr 
f O R T O O L S , S P'W S  ( T C 

W� J l '  � u F  &; S O N S  L O  ql J O H N  S T  N E W  Y O R K  

_OlDER & WINE PRESS 
MAC H I N ERY. 

POWER AND HAND PRESSES. 
( Capacltll, 10 to 1'10 Bbls • ... ten hour •. ) 

Send for 5O-page Catalogue. 
E m p i re State P u l ley and Press CO. 

FULTON. OSWEGO CO., N. Y. 

CALENDOLl'S T Y P E S E T T I N G  MA-
chine.-Descrlption of a mach ine recently invented by 
Father CalendoJi, a Sicilian Dominican. wh ich permits 
an experienced operator to cOllJ pose fifty thousand let­
ters an hour. With 'i i l lustrations. Contained in SCI EN­
TIFIC AM ERICAN SUPPLEM ENT, No. 1 0 0 li .  Price 10 
cents. To be had at this office and from all newsdealers. 

• •  T H E ·  • 

rr ESTA B I. I S H E D  lS4li. 

The M ost Popu lar Scientific Paper i n  the World 
Only 83.00 a YeaI', I lIcl ll d i n lr  Postalre. 

Weekly--�� N ll lllbel'8 a Y eaI'. 
T h i 8  ,v l d e l y  cil'cll l a t ed and splendidly Illustrated 

pape,' Is publlsbed weekly. Every number contains six­
teen pages of useful information and a larJ[e number of 
original engravings of new inventions and discoveries, 
representing EngineerinJ{ Works, Steam Machinery, 
New Inventtons, Novelties in Mechanic�, Manufactures, 
Cbemistry, lIllectrlcity.Telel<rapby, Photograpby, Arcbl­
tecture, Agriculture, Horticulture, Natural History, 
etc. Complete list of Patents eacb week. 

'r el'n ul o f  �nb!iilCl·i p l io l l .-One copy of the SCIEN­
TIFIC A M ERICAN will be sent for one year-52 numbers­
postage prepaid, to any subscriber in the United States, 
Canada, or Mextco, on receipt of 'J1 h .'ce H o l l u l's by 
tbe publishers ; six months. $1.50 ; three montbs, fl.OO. 

C i ll bs .-Special rates for several names, and to Post­
masters. Write for particulars. 

The safest way to remit is by Postal Order, Draft, or 
Express Money Order. Money carefully placed inside 
of envelopes, securely sealed, and correctly addressed, 
seldom goes astray, but is at the sender's risk. Address 
a!l letters and make all orders, drafts, etc., payable to 

M U N N  '" CO •• 3 6 1  B l'oad w a y .  l\'ew Y O I·k • 

--lit--

Jdtntitit �mtritan Juppltment 
This Is a separate and distinct publication from TH>J 

SCIENTI FIC AMERICAN, but is uniform tberewltb In 
size. every number contalnlnlr sixteen large pages full 
of engravings. many of which are taken from foreign 
papers and accompauied witb translated descriptions. 
THE SCIENTIFIC AM ERICAN S U PPL>JM>JNT Is publlsbed 
weekly, snd includes a very wide range of contents. It 
pre�er.ts t h l '  mo:o<t. recent pap('r� by e m i n ent wrlt('r� in 
a l l  the prilJ c i pa l  , ie j lart ll J , · n t  ... l l f  :-i l ' i ' - l i ( ' ( '  a l l d  t IJ i '  ( - :-- l' f u l  
Ar l �, t., tu lJ{ "� H ' i J Jg  B i o i � I I�Y, n {' l , h;..: y ,  " i : I (: r u ! H{.'".�·, :\"ut Ul'I! 1 
History, Geography, Areh :polu)!y, A :-. t I'OtlOll lY ,  Cll elli i �­
try, ElectriCity, Light, Heat, .:\lechauical Engineering, 
Steam and Railway Enl!'ineerlng, Minlnll:, Sblp BuildIng. 
Marille Engineering, Pbotograpby, Tecbnololl:Y. Manu­
facturinJl Industries, Sanitary Engineerin�, Alitticulture, 
Horticulture, Domestic Ecunomy, Biography. Medicine, 
etc. A vast amount of fresb and valnable Information 
obtainable !n no otber publication. 

The most important EW)ineering Works. Mecbanlsms, 
and Manufactnres at home and abroad are Illustrated 
and described In tbe SUPPLEMENT. 

Price for tbe SUPPLKM>JNT. for tbe United States. 
Canada, and Mexico. �.OO a year ; or one copy of tbe 
SC'IENTIFIC AMERICAN and one copy of the SUPPLE­
M ENT, botb mailed for one year to one address for '7.00. 
Single copies, 10 cents. .A do reSB and remit by postal 
order, express money order •. or check, 

M U N N  &; CO., 3 6 1  B I'oadway, New YOl'k. 

--*--

1tlltilding �tlithllt. 
THE SCIENTIFIC AMERICAN BUILDING EDI TION I,  

Issued montbly. '2.50 a year. SIBlrle copies, 25 cents. 
Thirty-two large qnarto pages. formlnlr a large and 
splendid M .... azlne of Archltectnre, richly adorned witb 
elegant plates and other tine enlrravlngs ; Illustrating the 
most Interesting examples of modem ArchltectUJal 
Construction and allied snbjects. 

A special feature is the presentation in each number 
of a variety of tbe latest and best plans for private resi. 
dencet'. City and country, including those of very mod. 
erate cost as weB as the more expensive. Drawings in 
perspective and In color are given, tOll:ether with Floor 
Plans, Descriptions, Locations, Estimated Oost, etc. 

Tbe elegance and cbeapness of this magnltlcent work 
bave won for It tbe Larl:est C i I'c u lalion of any 
Arcbltectural publication In tbe world. Sold by all 
newsdealers. 12.50 a year. Remit to 

M U N N  '" CO • •  3 6 1  Broadway. New York. 
-\it--

�XVOtt �ditiOlt 
of tbe SCIENTIFIC AM ERICAN. with which Is Incor­
porated " LA A.MERICA CIENTIFICA E INDUSTRIAL," 
or Spanish edition of tbe SCIENTI FIC AMERICAN Is pnb­
IIsbed montbly. and i8 uniform In size and typograpby 
with the SCILINTIFIC AMER I OAN. Every nnmber con­
tains about 50 pages, profnsely Illustrated, It Is the finest 
SCientifiC, Industrial export paper publlsbed. It circu­
lates throBlrhout Cuba, the West Indies, Mexico, Cen­
tral and South Amerlr.a, Spain and Spanlsb possessions 
-wherever tbe Spanish Janguage is spoken. THE SCI­
ENTI F I C  AMERICAN EXPORT EDITION \las a large 
guaranteed circniatlon In all commercia! places through­
out the world. $3.00 a year. postpaid, to any part of the 
world. Single copies, 25 cents. 

IT Manufactnrers and others who desire to secure 
lorel/{Il trade may bave large and handsomely displayed 
announcements publlsbed In this edi1!1on at a very 
moderate cost. Rates npon application. 

M UNN &; �O • • Pllblishers. 
361 Broadway. N ew YOl'k. 
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