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J citutific !lUtricla. 
INFLUENCE OF SMALL PORTIO�S OF ALLOY ON 

THE PROPERTIES OF. KETALS. 
Exact alloys of metals are often difficult t� make, 

aud with many a very small quantity of alloy greatly 
affects their qualities and produces some peculiar and 
unaccouutable phenomena in working the metal. 

The presence of n100 of an ounce of antimony per 
pound of lead increases the rapidity with which it oxi
dizes and bums in the melted state. . Lead containing 
more than 1 o�o of an ounce of copper per pound is 
unfit for the manufacture of white lead, on account of 
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phide of tin and copper its tensile strength is increaSed 
to 80,000 lb. or more per square inch. 

The addition of aluminum to copper in the small pro
portion of one per cent largely increases its tenacity, and 
at 7% per cent aluminum is equal to 60;000 lb., andoa 
ten per cent alloy 90,000 lb. per square inch, the 
highest being a test at the Washington navy yard of 
114,000 lb. tensile strength. 

The minute fractional alloy:> of aluminum and nickel 
with steel, as well also its constituents, carbon, sulphur, 
phQsphorus and silicon,are wall known and need not be 
repeated, 

.' f .... 
Scienti fic Obseriers Needed. 

be rigidly taught, for simple as are the laws that 
should govern the study offacts and relations, how few, 
apparently, entirely master or strictly regard them. 

In this way it seems to the writer, practical science 
ought to be more popularized. 

Importaut results might follow, both theoretical and 
practical, if the great army of industrial classes were 
better educated to be reliable scientific observers. In 
agriculture and the related sciences of biology, clima
tology, etc., there is great need of an increase of re
liable observers. And should not the re-enforcement 
be most available from among those whose vocations 
bring them constantly near to the practical study of 
nature? LUM WOODRUFF. 

• •• 1 • 
Prize Cor an Essay on Wind Power. 

The Netherlapd Society for the Promotion of Indus
try, the secretary of which is Mr. F. W. Van Eeden, of 
Haarlem, Holland, offers its prize for ·1894 for papers in
dicating the method of obtaining energy by means of 
Windmills, to accumulate this energy electrically, and 
to transmit it or make it portable. An answer to the 
following questions is more particularly desired: (1.) 
What is the av erage energy a common windmill is able 
to produce,per day of 24 hours, in combination with an 
electric accumulator; what would be the installation 
most suitable to this effect, and what would be the co",t 
of, one horse power hour? (2.) Is it possible, from an 
eeonomical point of view, to apply the new aerial motors 
on an extensive scale for the accumulation and the utiliz· 
ation of this energy? If so, what mechanical appliances 
would be required for· this purpose? The project of a 
suppm,ed application of the s ystem by which a faCtory 
is provided with light and power is wanted as an illus
tration. The drawings belonging to the answers must 
be made on white paper on a scale of � in. to the foot. 
:,L'he prize comprises the gold medal of the society and 
the lIum of £30. The papers are to be sent before July 
1,. with the author's name in a closed envelope, to Mr. 
F. W. Van Eeden, of above mentioned address. 

A pretty small prize for a subject requiring so much 
study and calculation. 

• •••• 
What Is Electricity" 

Proba:bly no better answer can be given to the above 
query than the one that follows: It is stated that on 
one occasion when ,Professor Galileo Ferraris, the 
Italian scientist, whose name is known to all electri
cia.nf'J, walS asked by a. young lady what electricity was, 
he ventured to answer it. Opening her autograph 
book he wrote: "Maxwell has demonstrated that 
luminous vibrations can be nothing else than periodic 
vibrations of electro-magnetic forces. Hertz, in prov
ing by experiments that elec, tro-magnetic oscillations 
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. are propagated like light; has given an experimental The great advance made in recent years along every basis'to the theory of Maxwell. This gave birth to line of physical science has an important significance the idea that the luminiferous ether and the seat of 
as suggesting the possibility of attaining still higher electric and magnetic forces are one and the same thing. 
results in a near future. This being established, I can now, my dear young 

Before these can be reached, however, an untold lady, reply to the question that you put to me: What 
amount of work must be done in the fields of observa- is electricity? It is not only the formidable agent 
tion and investigation. which now and then shatters and tears the atmo-
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Wonderful as the increase in number of able and sphere, terrifying you with the crash of its thunder, faithful workers has been, still, owing to the rapid ex- but it is also the life-giving agent which sends fI;om 
tension of the lines of work and the increasing com- heaven to earth, with the light and the heat, the plexity of their inter-relations, it . may be truly 'said, magic of colors and the breath of life. It is that which 
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J,itutifi, �mtri,al. 
Vegetable Si lks. I which solidifies in water and may be spun and 

Under the name of "silk grass," "silk cotton," "pil- afterward mixed with animal silk.-MoniteurScien· 
samples remained perfectly clear. Exposure to super
heated steam, in a Papin's digester, also produced no 
visible effect. In hardness, the material was found to low cotton," "soie vegetale," "ouate de fromager," tiflque. 

etc., there are grouped in commerce the silky hairs and • • • • .. occupy a position between feldspar and quartz, being 
down that cover the seeds of several plants of the orders Inftuenc e  o C D ecortication upon the M ec hanical scratched by the latter, but not distinctly so by the 

Properties oC Wood. former. As a conductor of heat, the xylolith was found - Bombacinere and Sterculiacere, such as Bombax pen
tandrum, or ., kapok," of India; B. Malaba1'{cum, or 
Malabar" silk cotton tree;" B. munguba, or "huim
ba," of Brazil; B. heptaphyllum, B. Ceiba, or "god 
tree," of India and Guiana: B. Carolinum, or "paina 
de imbirucu;" B. phisianthus, or "paina de cijioj" 
Eriodendron an/ractuosum, or "kapok," of the Dutch 
Indies; E. Caribceum, or "beuten," of Senegal; Chori
sia speciosa, or "paina de paneira femea," of Brazil; 
C. Pecholtiana, or "paina de paneira macho," of Bra
zil; Stipecoma peltigera, or "paina soeira, "of Brazil; 
and Ochroma lagopus, or "hare's foot," of the Antilles 
and India. 

In the order Asclepiadacere we have the Asclepias 
'Volubilis, of Guadaloupe; A. gigantea, or "madar," 
of Martinique; A. cura88arica, of the Antilles and 
Senegal; A. Cornuti, of North America; A. /ructicosa, 
of Southern Italy; and (Jomphocarpu8 /ructico8a, of 
Cape Tunis and Senegal. 

The Vincetoxic-um ojJicinale, or "contrayerva," the 
Cochlo8permum gossypium, of Senegal, and C. tincto
rium, also furnish vegetable silk. 

The allied order of Apocynacere furnishes a large 
number of vegetable silks, e. g., the Apocynum vene
tum, found in the Crimea and Turkistan, and the A. 
cannabinum, or "Indian hemp," of North ArnefjiJia. 

The Wrightia tinctoria, of the Indies. also pr�duces 
a silk cotton, as do also the Echites grandijlora, E. 
conduta, and Beaumontia grandijlora. From the 
seeds of a species of Bata-tas is obtained a textile ma
terial called "Natal cotton." 

The beautiful silky fiber yielded by the abovtl 
named plants, and very appropriately named silk 
cotton, is used wherever the plants grow, whether 
in India, Africa, or America, for precisely similar pur
poses, viz., for stuffing pillows and cushions, although 
it is hoped that some day a better use will be found for 
it. The Malabar silk cotton is used in Assam for the 
manufacture of a kind of quilt or thick cloth, probably 
by felting, as it is not adapted for spinning. 

Finally, several common trees, such as the poplars 
and willows, yield a soft down, and some of the 
acacias, such as the Acacia jUlibrissin, bear flowers 

imitating silk, whence the name "silk tree" some
times given it. The bark of a Chinese Euonymus, 
shown at the Exposition of 1889, contains a fibrous ma
terial that seems to be a vegetable silk, and from the 
IItems of the Ricinus a sort of silk may be obtained. 

At the Exposition of 1889 there was exhibited the 
vegetable silk called "kapok" sent by the French 
colonies of Indo-China, the Dutch colonies of Java 
and the English colonies of India and the Antilles. 
Kapok is the name given in Indo-China and the Indian 
Archipelago to the setaceous fiber surrounding the 
seeds of Bombax pentandrum and B. Ceiba. The 
trees begin to bear fruit and yield their textile material 
when three years of age. The countries that produce 
the best kapok are the islands of the Indian Archi
pelago, Java, Bombay, Sumatra, and the peninsula of 
Malacca. That of the English East Indies is less 
esteemed, since it is not so elastic. The fibers of the 
kapok are crisped and twisted like those of cotton. It 
has been supposed that the material was not known 
in Europe until 1851, at the epoch of the London Ex
hibition, but this is disproved by the fact - that 
Magalotti, in 1600, in his scientific letters, describes it 
and says that it is called by the Dutch "sidervate," 
i. e., silk cotton, and by the Arabs "beidelsaar," 
which means silk wool. He states that it is combed 
and spun like flax. 

In 1851 it was newly presented in London by the 
Dutch. but little attention was paid to the product, and 
it was in A ustralia, only, that it began to find great 
favor. It is employed throughout this whole country 
in the decorative industrif's. In 1884, 1,000 bales were 
imported, and, in 1886, 8,600, 7,991 of which came 
from the island of Java, where is produced the most 
esteemed, cleanest, and the least compressed, and con
sequently the most elastic kapok. 

The substance is used by preference to cotton for 
wadding for clothing, for stuffing cushions, for the 
manufacture of fabrics imitating beaver, and of or
naments that compete with silk. Hats are made from 
it in mixing it with the hair of the rabbit, and it is 
used for some high-priced fabrics, such as those em
ployed for turbans, malltles, etc. 

The fibers take certain dyes very well, and, 
with various silks differently colored, there may be 
obtained elegant fabrics, and velvets or imitations of 
feathers of a very handsome effect. Upon weaving 
with cotton, mixed tissues are produced that are 
capable of competing with genuine silk. 

Kapok may be employed, too, in lieu of cotton for 
preparing a detonating powder by treating it with 
nitric acid. This nitrated kapok, mixed with pyro· 
ligneous ether, and with protochloride of iron having 
an organic base, yields a reduced fiber, which, differ
ently colored, furnishes a. solution of vegetable silk 

Buffon and Duhamel du Monceau have taught that to rank between asbestos and cork, being, therefore, 
oaks decorticated while standing form wood that is one of the best non-conductors known. To test its 
denser and that offers greater resistance to breakage fire-resisting qualities, sheets were exposed for three 
than those that are not so treated. This opinion, as- hours to the flame of a Bunsen gas burner, by which 
sailed in France by Varenne de Feuille at the end of the actual surface touched by the flame was charred, 
the last century, was still more vigorously attacked in although there was no crumbling, or extension of the 
Germany at the beginning of the same century, with- charring beyond the marks of the flame. Similar pieces 
out such attacks being based upon direct experiment. laid on the burning coal in the fire-box of a drying oven, 
So the question has remained undecided. ·Mr. Mer, and kept for some time at a red heat were rendered 
thinking it was of some interest to take it up, has, as a brittle, and crumbled at the edges, but kept their shape 
result of researches based upon a histological examina- and cohesion, and showed no sign of breaking into a 
tion and upon the chemical composition and a deter- I flame. 
Inination of densities, found that, contrary to the For use, xylolith is delivered in sheets, from a quar
opinion of Buffon, the sapwood of decorticated speci- ter of an inch to an inch and a half thick, and of all 
mens preserves all the characters that distinguish it sizes up to a meter square. The dimensions are almost 
from - the perfect wood, save one-the absence of unchangeable by dryness or moisture. A sheet measur
starch. From this it became probable that its resist- ing one meter square when perfectly dry will expand 
ance to breakage was not increat;ed. This, in fact, is from one to two·tenths of one per cent when soaked in 
what results from the experiments pursued by means water, and a moist sheet will co�t in drying to about 
of a special apparatus installed at the School of the same extent. Being so little subject to contraction 
Forestry by Mr. Mer, and that permitted him to com- and expansion, it is extensively used for floors in railroad 
pare the tissues, on the one hand, of the specimens stations, hospitals, and similar buildings. It is readily 
opelated upon, and on the other, of those of a tree for planed, sawed, bored, and fashioned with ordinary 
comparison, after assuring himself that both were per- wood-working tools, and may be painted or decorated 
fectly dry. The realization of this condition is essen- in the same manner as wood. It is itself nearly water
tia� since the mechanical properties of a wood vary proof, and with suitable putty in the joints and a good 
greatly according to its degree of humidity. I t is pro- coat of paint, it may be made entirely so. I t is not sqr· 
bable that, for want of having taken such precau- prising that a material possessing so many advantage� 
tion, Buffon and Duhamel dn Monceau obtained re- should have come into extensive use, and we trust that 
suIts that were always favorable to the trees operated its use will extend. 
upon. Thi:; is doubtless the case, because the sapwood 
of their subjects for comparison was slightly altered by 
fungi, as generally happens with trees abandoned for 
a certain time without bark, even in a protected place. 
At the epoch at which these investigators lived there 
were no means of recognizing such slight alterations. 
Decortication therefore does not present the advan
tages that were claimed for it, but, as an offset, it pos
sesses others that were not suspected. It preserves 
wood from getting worm eaten and permits of drying it 
without much cracking or an incipient - rotting result� 
ing therefrom, an alternative which always besets the 
owner when he- cannot cut up his trees almost im
mediately after they have been felled.-'-La Nature. 

• •  e", • 
Xylolltb, or Wood Stolle. 

•• • •• 

Tcst Cor Wintergreen 011. 

The following is an excellent test for oil of winter
green, or birch, that is suspected of being mixed with 
the synthetic oil. 

The theory is that while synthetic oil wintergreen 
is almost the same chemically as - true oil, yet it 
being an alcoholic product it is impossible to entirely 
remove traces of alcohol ; hence, if a small particle of 
red aniline soluble in alcohol be dropped into a vial of the 
synthetic oil it will immediately show a disposition to 
dissolve, which is not the case with true wintergreen. 
Practically this is found to be the case. In three to 
five minutes time, by agitating vials of both oils with 
aniline in them, it will be noticed that the artificial pro-
duct 'readily dissolves the aniline, whereas the other 

Xylolith, or wood stone, is coming into extensive use will hardly have any perceptible effect on it. After the 
in Germany. A recent number of the Bautechniker lapse of fifteen minutes to half an hour both will be 
gives the following particulars. Xylolith, or steinholz, discolored, but- the artificial will have a purplish tint, 
or wood stone, is made of magnesia cement, or calcined while the natural oil will be more of a cherry color; 
magnesite, mixed with sawdust, and saturated wl'th a and in pro:c>ortion as the two are mixed, so will be the 
solution of chloride of calcium. The pasty mass, before time and extent of coloration. 
the cement sets, - is spread out into sheets of uniform 
thickness, and subjected -to an enormous pressure, 

This is a delicate test, fit only for use by experts, for 
which reason we have-not hithertofore published it, as 

amounting to more than 1,000 lb. to the square inch. by it a careless user would probably reject all the oil 
The compressed sheets are then simply dried in the air. he purchased, whether pur!;' or otherwise. Before adopt
The original invention of this material dates back to ing it for use it will be well to make several experiments 
1883, but it is only within the last five years that a sin· in order to get a correct idea of the length of time re-
g-Ie firm, that of OJ:to Sening & Co. , at Pottschappel, quiredfor the action of pure oil wintergreen on the ani-
near Dresden, has undertaken the manufacture of l't line, in _ comparison with the artificial or known mix· 
on a large scale, and has met with such success that it tures of the two. 
is already engaged in the erect�on of extensive addition
al works- in the Austrian territory, to supply the South 
German market. In - 1888 a series of tests of xylolith 
was made at the royal testitlg station for building ma
terials in Berlin, covering its chemical as well as mech
anical 'qualities. In resistance to tension it was found, 
naturally, that dry material was much superior to the 
same soaked with water, dry specimens resisting a ten
sion of about 100 lb. per square inch, while pieces 
saturatEd with water resisted only two thirds as much. 
Soaking the dry material in linseed oil increased the 
tensile strength about 16 per cent, and freezing dimin
ished it slightly. The resistance to compression proved 
to be about 300 lb. to the square inch. This was dim
inished about 10 per cent by freezing and increased to 
about the same extent by careful drying and saturation 
with linseed oil. 

The special gravity of the new substance was found 
to be 1'553. The fractured surfaces showed a yellow 
color, with a perfectly uniform, close grain. When im
mersed in water, unbroken sheets of perfectly dry ma
terial took up 2'1 per cent of their weight of water in 
12 hours, and 3'8 per cent in 216 hours. Broken pieces 
absorbed ill the same time about 20 per cent more w�ter 
than the unbroken sheets. To try the resistance to the 
influences of the weather, a large number of samples 
were taken, and subjected to boiling in water, brine, 
soda lye, hydrochloric acid, and solutions of sulphate 
of iron, sulphate of copper, and sulphate of ammonium, 
alternating the boiling with sudden cooling. After 
several days' treatment with hydrochloric acid a 
loss of 2'3 per cent in weight was observed, but the 
properties of the pieces under test were not percept
ibly affected. In the other cases no loss of weight 
could be detected, nor was tb!;'re any other a.ppar
ent alteration, a.nd the liquids used for treating the 

...... 
Soap Suds Cor Calming Wave •• 

The remarkable action of oil upon waves is well 
known. This phenomena led the officers of the 
steamship Scandia, of Hamburg, to make an experi
ment upon the same principle that was very successful 
and that appears to us worthy of mention. During 
its last trip to the United States, the vessel, while 
in midocean, was attacked by a very heavy storm. 
It then occurred to the officers to dissolve a large 
quantity of soap in tubs of water. Having thus ob
tained several hundred gallons of soap suds in a very 
short time, they threw it overboard in front of the 
ship. The effect was almost instantaneous, and ·the 
vessel soon began to navigate without difficulty. Her 
officers at once addressed a long report to the Hydro
graphic Bureau of the United States, giving an ac
count of their voyage, the storm, and the means that 
they employed to still the waves. They conclude by 
saying that although soap suds does not produce abo 
solutely all the effects upon water that oil does, it at 
least suffices to break the force of waves in most 
case-so Besides, this method recommends itself to 
transportation companies careful of their interests. 
Soap suds is much cheaper than oil, and a relatively 
Jarge quantity of soap can be carried without en
croaching too much upon the space set apart for pas
sengers and merchandise.-La Nature. 

ALUMINUM WITH TEXTILE FABRICS, CORD, ROPE.
The invention consists in weaving or intertwining 
threads of aluminum, either by itself or along with the 
material usually employed in the manufacture of cloth 
of various dE'scriptions, lace, rope, cord, and the like.
W. DarZow, Plaistow, London. 
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Electrical Notes. New Brunswick, and thence through Princeton and 'rhe (Jamie 0.- 'rrees being Struck by Lightning. 

Referring to the low-frequency alternate current-25 Lawrenceville to Trenton. The frequent striking of trees by lightning is a tra-
per second-adopted at Niagara Falls, Mr. William • , • J • ditional phenomenon that is well known, but the causes 
Stanly, Jr. , in a recent article in the Elect1'ical World, IIIPROVED TRIPLE EXPANSION ENGINES. of it are not so precisely known, although it is, in a 
shows that for the transmission of power the use of The Condor, the engines of which we illustrate from manner, a primordial electric manifestation. Mr. D. 
very low frequencies is not justified, and he intends to Engineering, is a small composite schooner, built some J onesco has recently made a series of interesting ex
show why such a procedure is bad engineering from time since at Havre, by the Forges et Chantiers de la periments on this subject, the results of which have 
the transformer standpoint. Mediterranee, for the Chilean government. The fol- been communicated by him to the Agricultural Society 

To sum up the virtues of high-frequency motors, we lowing are her principal dimensions : of Brabant. 
have. according to the author's calculations : Length between perpendiculars . . . . . . . . . . . . . . . . . . . S8 ft. 7 in. Mr. J onesco hl).s ascertained that certain trees at-

First.-A greater torque at all times for the material Breadth . . . . . . . . . . . . . . . . . . . . . . . ... . . . . . . . . . . . . . . . . .  18 " 8 "  tract lightning better than others. Starting from this, 
employed, and, conseQuently, a greater output. Depth . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  9 "  10 .. he has endeavored to find out how the various forest 

Second.-A lower impedance armature and a lower Mean draught of water . . . . . . . . .  . . . . . . . . . . . . . . . . . 8 "  1 "  trees behave with respect to electric discharges, and. 
l'nductance l'n the arma·ture cl'rftul't, conseq·uently for a 

Displacement. . . . . . . . . . . . . . . . . . . . . . . . .  ... . . . . . .  145 tons. h rt · d th t th t I d t· ·t f - Engines . . . . . . . .  . . . . . .  . . . . . . . . . . . . . . . . . . . . . . . . .  250 horse power. as asce ame a e grea er or ess con uc IV! y o  
given load a smaller armature current. Speed on trials . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  10� knots. trees should be taken so much the less into considera-

Third.-A smaller armature reaction and " blowing Approximate tonnage . . . . . . . . . . . . . . . . . . . . . . . . . . . . 115 tons. tion in proportion as the electric tension is stronger. 
out" effect produced by armature reaction. This little vessel presents no special features of con- When the latter is sufficiently elevated , any tree may 

The experience at Pittsfield, where for fifteen months struction; the hull is composite, with copper sheathing be struck by lightning ;  but differences exist from the 
two-phased motors whose magnetizing currents are over the wood and steel frames, it is divided into water- mOlllent that the tension is feeble. The richness of the 
supplied from condensers have been in operation, is a tight compartments by four transverse bulkheads. wood in water, contrary to what is generally believed, 
sufficient proof of the practical operation of condensers. The forward compartment contains the sail anq cord- has no influence upon the conductivity of the living 
These motors are operating at 130 periods per second. age stores, in the next are the sleeping quarters of the wood for the electric spark. On the contrary, such 
They are connected to all classes 'of work, operating, as I men ; the center com partment contains the engines, conductivity depends much upon the richness of the 
they do, a sawmill, a wool- wood in starch and oil. 
en factory, machin&'shops, Mr. J onesco, in accordance 
a printing office, etc., and with Mr. A. Fischer on this 
it has been found by subject, consequently dis-
actual observations of the tinguishes trees as oil trees 
voltmeter, in circuit on the and starch trees, and reacb-
consumers' premises, that es the following conclu· 
the variation of potential sions : 
due to changes of load and The green wood of trees 
lag on the motors does not is in all cases a bad con-
average 2 per cent of the ductor of electricity, and so 
voltage applied. The reg- much the worse in propor-
ulation of these circuits is tion as the tree is richer in 
as perfect as if they were oil. On tbe contrary, the 
simply operating lamps green wood of amylareous 
alone. trees, poor in oil, conducts 

In order to carry off the electricity relatively well. 
heat generated in trans- Living wood is a much bet-
formers working under a ter conductor than dead. 
heavy load, Prof. Henry A. This existence of dead 
Rowland, of Johns Hop· branches in trees of both 
kins University, has in· categories, therefore, in-
vented a method employ- creases the danger of Iigbt-
ing a current of liquid led ning. This is an observ-
through the iron in tubes ation of no small import-
so placed as not to be cut ance from the standpoint 
by the lines of magnetic in- of the safety of houses 
duction, the tubes and iron situated in the vicinity of 
laminm alternating with large trees. The cambium 
one another. Water or any and bark are better con-
other conducting liquid ductors than the wood, but 
may thus be employed these parts are relativeiy 
without interfering with to the bulk of the tree, too 
the proper working of the slightly developed to mod · 

transformer. ify its electric conductivity. 
Anot.her method employ- The latter, therefore, de-

ed by Prof. Rowland is to pends upon the wood only, 
surround the transformer since, according to Mr. 
with a vessel containing a J onesco, the foliage is 
volatile liquid which, by equally without influence 
boiling, carries away the upon the relative conduc-
heat. The vapor may be tive' power of trees for the 
recondensed in the upper electric spark. 
part of the vessel or carried The -results of these re-
off through a condensing searches are confirmed in 
coil and returned to the the statistics given by Mr. 
vessel in a liquid state. He Jonesco, and which consist , 
also provides means for in the observations made 
reducing the pressure in upon lightning strokes and 
the vessel, in order that the trees since 1847 by the su-
liquid may boil at a low perintendency of forests 
temperature. of the principality of Lippe. 

To cool conductors carry- It has been found, for ex-
ing heavy, currents, Prof. ample, that the oak is 
Rowland suggests making IllilPROVED TRIPLE EXPANSION ENGINES. much oftener struck than 
them hollow and passing a the beech . Now, the first 
current of cooling liquid, such as water, through them boilers, and coal bunkers ; the fourth and fifth are is a type of starch tree and the second a type of 
from end to end, the liquid issuing in the form of spray devoted to the ammunition and general stores and oil tree. On another hand, the observations made 
to break the continuity of the ' stream, and thus insu- officers' quarters. establish the fact that the frequency of lightning 
late it from the vessel into which it flows. The engine, of which we publish an illustration strokes is greater in the dry than in the other branches. 

Work has been begun on the Baltimore and Wash- above, is triple expansion, with the three jacketed Besides, the same statistics go to prove that the dan
ington Electric Railway. The electric line will be only cylinders placed side by side, and an independent ger of lightning has no relation with the character of 
32 miles long, while the Baltimore and Ohio's steam condenser with brass tubes, tinned inside and out; the soil. Although the highest figures are shown in 
road is 40 an� that of the Pennsylvania 42 miles in the circulating pump is driven by a separate lllotor. hard and sandy ground, this is due to the fact that 
lengtb between the two cites. Entrance has been se" The boiler is cylindrical, with two corrugated furnaces starch trees grow in such soil, but the nature of the 
cured both in Baltimore and Washington, and connec- and return flues ; the shell is of Siemens-Martin steel, latter i,." without influence.-Le Genie Civil. 
tion will probably be had in the former city with the and the furnace plates ltre of iron. The following 
Edmondson A venue line of the Traction Company, figures give some particulars of the engines and boiler: . ' . . . 
which is to be converted into an electric railroad. Diameter of high pressure cylinder; . . . . . . . . . . . . .  12"20 In. Explosion 01' a War Ship's Holler. 

A trolley line connecting New York and Philadelphia .. Intermediate .. . . . . . . . . . . . . . . . . 17''/2 .. On the 16th of February an explosion of one of the 
willbe built in the near future. Within the last few low pressure .. . .  . . . . . . . . . . . . . .  26'77 .. new boilers of the German war ship Brandenburg 
weeks arrangements have been made to extend the i".:!rO!f

s
:���ti��: : : : : : : : : : : : : : . : : : : : : : : : : : :  17'�" took place in the harbor of Kiel. Forty men were 

New Jersey Traction Company's lines from Newark to . Diameter of boiler . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 9ft. 6 in. killed and many wounded. The disaster took place 
Elizabeth and thence to Plainfield by way of Westfield Length . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  8 .. 7 .. during a test of the boiler. The Brandenburg is a steel 
Avenue, the " county road," ruiming parallel with and Internal diameter of furnace . . . . . . . . . . . . . . . . . . . .  ; . 2 .. � .. belted cruiser, of 9,840 tons. . Her dimensions are : 
but a stone's throw from the N ew ·Jersey Central' Ral'l- Area of grate . . . . . . . . . . . . . . . . . . . . . . . . , . . . . . . . . . . . 30'14 sq. ft. 

L tb 354 f t 3 '  h b 64 f t Sh d . Total heating surface . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  807 sq. ft. eng , ee mc es; eam, ee . e raws 
road, and hence passing through all the slllaller towns Authorized working presSure . . . . . . . . . . . . . . . . . . . . . 142 lb. per sq. in. 24 feet 7 inches of water. Her engines are of 9,500 
whose travel bas been exclusively controlled by the • • •  • indicated horse power, and she has a speed ' of l6 
latter road. From Plainfield tbe road will probably be CORNELIUS ' VERMUYDEN, the Dutch engineer, was knots per hour. She was built at Wilheimshaveh in 
extended through Bound Brook and from there to invited to ·England in 1621 to embank the Fens district� -1891. 
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THE LOVELL DIA](OND CYCLES. 

In mechanical construction the Lovell diamond 
eycles of 1894 maintain the degree of excellence which 
has given them their well-earned reputation. The ma
terial used in constructing these cycles is all special 
stock, and by means of expensive testing machinery in 
their factory, they not only test all of their stock, but 
keep record of it from year to year. They use in their 
wheels the fewest joints and parts possible, and they 
have to-day fewer brazed joints than other wheels. 
The best English weldless steel tubes are used, and all 
connections are solid steel drop forgings. The ball 
races are easily removed and the balls are held in 
place by ball-retaining washers. The front and rear 
wheels are removable without taking out bolt or nut. 
These cycles contain many improvements, most of 

these cycles stronger and more durable, and shows to 
what perfection this branch of manufacture has been 
developed. 

AU interested in cycling should send to the John P. 
Lovell Arms Co. , Boston, Mass., for one of their 1894 
cycle catalogues. 

• • • • • 

pounding on the rear axle journals two side rods are 
used, the rear crank being of the same form as the 
main one. The engine deck forms the saddle for the 
rear cylinders, and has steam passages supplied through 
a pipe leading from the throttle pipe below the valve, 
the exhaust being carried under running board to rear
of front saddle. In Fig. 3 the improvement is shown 

The Manufacture of A luminum. 

In a lecture dealing with this subject lately delivered 
at a meeting of the Manchester Association of Engi
neers, Mr. W. S. Sample, of the Patricroft Magnesium 
and AluIiJinum Metal Company, said that the devel-i 
opment of the electrolytic processes for making alu
minum created a demand for pure alumina, and 
manufacturers had succeeded in supplying an article 
over 99 per cent pure, the 1 per cent being made up 
principally of water and silicon. Pure carbon elec- ' 
trodes were necessary, and these were furnished with ������I��;i����� ��?i��� 
a fraction of 1 per cent of ash. The result was that .. 

SADDLE AND SLIDING SEAT POST. 

SPECIAL DROP FORGINGS BEFORE FINISHING. 

aluminum was made so that the entire product was 
over 99 per cent pure, which was much better than 
the regular results obtained by the chemical pro
cesses. 

As the methods at present employed consisted of 
the direct reduction of the oxide of the metal, it 
did not seem possible to have. a more simple process, 
and not probable that a more complicated compound 
could be treated in a more . economical manner. It 
might be inferred, therefore, that further cheapening 
of aluminum would depend upon the greater consump
tion of the metal, and also upon cheaper power and 
materials, and the consequent· decrease in the average 
general expenses with greater output. The present 
total output of pure aluminum was between 4 and 5 
tons per day, which was more than the annual pro
duction up to 1886. This rapid increase in production 
had been due primarily to the decreased selling price, 
which encouraged consumers to make practical use of 
the metal. The present consumption might be graded 
into three classes, each of which took about equal 
parts. These were iron and steel, brass and bronze, and 
pure metal. The best testimonial was the continued 

which are original mechanical devices, such as pedals, use of the metal by both iron and steel makers, and 
adjustable seat bar, absolutely dust proof bearings, brass and bronze founders. The properties of alum i
high frame, and narrow tread. num had been greatly exaggerated and as greatly de-

They are all finished in two coats of bright enamel, preciated by many writers. Notwithstanding the diffi
striped in gold, and highly polished ; bright parts culties in perfecting a new process and in introducing 
nickel-plated on copper and highly polished. a new metal , it had obtained a place among the metals 

Their line of cycles covers track racer, weighing 19 of ordinary and daily use, and its pO!�ition was con
lb. ; road racer, 25 lb. ; lady's wheel, 31 lb. ; convertible, tinually being made more secure by a further appreci-31� lb. ; and light roadster, model 19, which we iIlus- ation ofthe uses to which it had been put successfully, 
trate. an� by new uses to which it was being applied almost 

The wheels are 28 inches, having light crescent steel daily. 
or wood rims as prefeqed. Full nickeled, tangent - ' . .  • 
spokes of fine steel wire, swaged, are secured in the rims l'f.IetaJ llc Sodium on Water. 

by nipples, and tied at the first crossing, making them Even the amateur chemist knows that a bit of so
very stiff and durable. The head is 10 inches long dium dropped upon water produces an explosion. 
and made of one piece drop forging, with forged steel When a considerable quantity of the metal is placed in 
ball races at top and bottom. The forks are of the a partly closed vessel of water, a violent explosion oc
finest light steel tubing, brazed into a forged steel curs. It has been supposed that this is to be accounted 
crown, which extends through the head and is one for by the formation of sodium peroxide, which is at 
piece. Detachable mud guards and brakes are fur- once decomposed, giving its oxygen to the hydrogen 
nished, which can be easily removed if not wanted. set free when the peroxide is made. Prof. Rosenfeld 
Ball pedals, with square rubbers, light and dust proof. , has been experimeuting to find out whether or not this 

LOVELL DlA](OND CYCLE-](ODEL 19. 

Rat-trap plates are furnished with each pair, which 
can be used in place of the rubbers. Adjustable dust 
proof ball bearings, of first quality throughout, in
cluding wheels. crank shaft, head, and pedals. This 
model is geared to M inches and weighs 32 lb. ,  and 
w.hen stripped, 29 lb. 

The saddle and sliding seat post shown is one of the 
new features for 1894. This enables the rider to regu
late his position and brings him at proper place over 
the pedals, and, by t.urning a set nut at bottom of 
saddle post, the seat can be given any desired angle, 
either forward or back. 

Among the new pieces of drop forgings made by their 
special machinery, we show the parts just as they come 
from the forging machines. and before they are fin
ished; This enables the Lovell diamond to do away 
with many joints which other wheels possess, renders 

is the correct explanation of the phe
nomenon. He notices that the sodium 
is always blown to pieces from the 
center, and believes that the explotion 
is caused by the sudden separation of 
a hydride of sodium formed at the 
beginning of · the rlliction. He fuids 
that a current of steam may be paSsed 
over a piece of sodium held in a bent 
iron tube without any explosion, and 
no oxygen can be detected in the re
sulting gas. The hydrogen is carried 
out of the tube before there has been 
time for the hydride to be formed. 
This experiment can best be performed 
with an iron crucible ; the steam is 
blown into it through a side tube and 
the hydrogen escapes from a similar 
tube on the opposite side. When the 
steam is cut off, solid caustic soda, 
mixed with finely divided iron, is found 
in the crucible. This is thought to 

be due to the formation of an alloy of iron and 
sodium, which is afterward decomposed, leaving the 
particles of iron in the soda. 

.... ,4 • • .. 
THE PATTEllSON LOCO](OTIVE. 

The improvement herewith represented cOnsists in 
a change of method of applying power to driving 
wheels, and was patented by David S. Patterson, 
now deceased, of North Platte, Nebraska, June 6, 1893. 
Patents were also secured in Great Britain and Canada. 
Fig. 1 shows a standard American locomotive altered 
by application of the improved gear, a.nd Fig. 2 is a 
plan view, by which it will be seen that power is ap
plied to the same driving wheel from opposite direc
tions, front and rear cylinders being connected by 
their rods to opposite ends of a double crank on the I 
main driver. To preserve counterbalance and prevent 

THE PATTERSON LOCOMOTIVE. 

with only one driving wheel. The standard form of 
valve motion is used, the forward valve rod extending 
back to rear valve!', its motion being reversed by the 
device shown in Fig. 4, contained in a covered box 
which also (orms a guide for the rods. This arrange
ment is also adapted, without the side rods, to station
ary engines, particularly those of high speed, where a 
heated journal would cause serious trouble, such as 
would be the case in an electric light or street car 
power engine. It is also adapted to English engines 
having a single pair of driving wheels. By thus ap
plying the power from opposite directions it is designed 
to entirely eliminate pounding and friction in the axle 
journals, as well as to effect an entire freedom from the 
well-known " pound on the rail," for, as the rod lead
ing to the forward cylinder will pU!lh or pound down
ward on the rail when its crank pin is on the lower 
quarter, the rod leading from the rear cylinder will be 
on the upper quarter, pushing upward with the same 
force as the forward rod has in its downward pressure. 
For further information relative to the improvement, 
address Letitia Shaw Patterson, North Platte, Neb . 

. I . �  . 
TIDAL INDICATOR, NE W YORK HARBOR. 

N early all foreign trade vessels that enter the port 
of New York pass through what is termed " the Nar
rows, " which is a contraction of the channel way formed 
by the bluffs of Staten Island on the one hand and 
Long Island on the other or easterly side. 

For the convenience of mariners the government has 
lately erected upon the pier at Fort Hamilton a tidal 
indicator, to show, for the benefit of vessels passing in 
or out of the harbor, the condition of the tide. The 
arrow pointing downward shows that the tide is ebb
ing, while the mark nnder the figured dial indicates 
that it is almost dead low water and the fiood will 
soon begin. 

NEW TIDAL INDICATOR. NEW YORK. 
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Photocraphlc A..troDomy. plainly manifested the stupendons dift'erence, and this The turf is boiled with water mixed with snlphuric 

In conrse of a lecture at Golden Gate Hall, San Fran- was accompanied by a graphic showing of the Lick or hydrochloric acid., as in the usnal process of convert
cisco, Jan. 18, on " Photographic Revelations in As- telescope traversing a starry field in search of astrono- ing cellulose into fermentable sugars. After the sac
tronomy," Prof. E. E. Barnard, of the Lick Observa.- mica! phenomena. Professor Barnard gracefully con- charification has reached its practical maximum, thE' 
tory, said : cluded his edifying address by saying, " The heavens liquor is filtered and then neutralized with chalk, and 

" Very few persons have seen any of the results of declar� the glory of God and the firmament showeth the sugar produced is isolated by the known processes 
advanced astronomical photography, save the well- His handiwork." (treatment with sulphurons acid, animal charcoal, 
known pictnres of the snn and the moon. Indeed, it is • I • , • concentration, etc.) 
the privilege of the few, and only then when they have Relation o£ Heat to Electricity. The liqnor may also be directly fermented. The re-
access to the great telescopes and observatories of the The effect of low temperature upon the physical suIting alcobol is distilled in the nsnal manner. 
world. I may say that photography has practically properties of matter is very striking. For instance, it Manufacture of Fabrics.-Mr. E. Beaumont, in the 
revolutionized astronomy, for by its aid and that of the is found that the vigor of chemical action decreases Industrie Textile, recommends a,process of an entirely 
spectroscope we are enabled to see component suns that and the elements apparentlY ,lose their ability to com- different order. He proposes ' to employ turf in the 
increase the power of the telescope on Monnt Hamilton bine as their temperature is lowered. Thus phospborus manufacture of fabrics, and that, too, without prE'vioas 
at least 25,000 times. and oxygen, which so energetically combine at ordi- spinning. For the carrying out of his programme, he 

" As an illustration of the results of this class of photo- nary temperatures, become more and more chemically indicates four methods, from among which one bas 
graphy, let me tell yon that in February, 1892, Dr. inert as tbis temperature is de(lreased, until at two only to choose. The first consists in taking turf, ob· 
Anderson announced that a new star was visible in the hundred degrees below the freezing point of water they tained and prepared by any convenient method, in the 
constellation of Orion. Professor Pickering, of Har- appear to be unable to unite. This may be otherwise state of flber suitable for working, and in twisting it 
vard, had madE' photograpbs of this region, but up to stated by saying that in the absence of heat there is no either by roving or rolling, so as to give it the appear-
1891 there were no signs of tbe presence of the stranger. chemical affinity. Now, heat is known to consist in ance of a coarse cord. - This rove is afterward woven, 
However, on December 10, 1891, he discovered this star the internal vibratory motion of atoms and molecules so as to f01-"Jll a fabric of it adapted for use as carpeting, 
that had been recorded two months previously by an of matter, so that it appears that in the absence of such jacketing, for steam pipes and boilers, packing cloth, 
amateur astronomer, who used tbe photographic camera vibratory motions there is no possibility of chemical - etc. 
in the course of his observations. action. On the other hand, as tbe temperature falls The second metbod consists in forming with the 

.. In October of the past year a Mrs. Fleming. who is the magnetic and electrical qualities of some, or all of fibers of turf a sort of wadding of any tbickness what
interested in the observations made by Harvard College, the elements, is exalted in a proportional way. Thus. ever, adapted to the kind of fabric to be produced, and 
detected a new star tbat had been affixed on a platemade oxygen, which is feebly magnetic at ordinary tempera- then in q uilting it so as to form squares or any kinds 
in Central America. At the present time the rays of ture, becomes strongly magnetic at -two hundred de- of designs or figures, even without symmetry or regu
the sun have obscured this new star to such an extent grees, and when liquefied, as it easily may be at such larity. This quilting firmly unites the constituent 
that it is not visible, but the Harvard scientific party low temperature" it behaves like iron to a magnet, and fibers of the wadding and convert..! the latter into a 
is still waiting at Arequipa to record its cbaracter when will adhere strongly to its poles. true clotiJ, which is both thick and flexible and adapted 
it emerges from the field in which it is at present At ordinary temperatures copper is six times better a for use ·bl the manufacture of covers of all kinds, wrap-
bedimmed. conductor of electricity than iron, but the conductivity pel'S, etc. 

-

.. Photography is also being applied to the discovery of each is increased by cold. Copper is tell times better In the third process, Mr. Beaumont submits the 
of other heavenly objects, and in the strange zone be- as a conductor of electricity at -one hundred degrees fibers prepared in sheet form to an ordinary felting, 
tween Mars and Jupiter there are myriads' of "tars and than it is at the freezing point of water, and the con- either just as they are or in mixing them before or after 
kindred heavenly strangers that are constantly fur- ductivity of iron increases at a still greater rate until iron felting with some coating or agglutinative. This coat
nisbing points of absorbing interest to those who study becomes as good as copper. It has been proposed to ing may be dry or liquid, and may consist of oil, gum, 
the field with the assistance of the camera. inclose electric conductors in pipes to be kept very cold or any other proper material. The felt obtained may 

. .  Last year, out of fifty discoveries, only one was by some of the well known processes for extracting be afterward dried and passed throngh a drawing 
made by the naked eye, and of tbe total number 35 heat, such as are in common use for ice production, as I frame, or else be compressed or treated in any other 
were revealed to a single observer. " the .amount of copper needed would be less as the tem- manner_ Blood, albumen, or any other analogous pro-

At tbis juncture Professor Barnard, with an assist- perature was less. It may be some time before this duct m ay also be added to the .fibers, so as to effect a 
ant, used a stereopticon to illustrate the wonders and plan is carried out, but that it is pos8ible to thus re- coagulation at a certain degree of heat. 
beauties of his snbject, first showing the Lick Obser- duce the cost of electrical ' conductivity by running an Finally, the last process consists in interposing be
vatory in its shroud oi snow, and again by moonlight and engine to produce cold is certain, and it will be done tween two or more layers of fibers a layer of some such 
in a dense fog. He facetiously referred to his next pic- when the cost of copper becomes commercially com- material as. paper or a tissue designed to give it more 
ture as a lamp shade, but upon a closer study it was parable with the cost of running an engine for such a consistence. 
manifest to tbe audience that it was a faithfuI likeness purpose. Manufacture of Artificial li'uel. -Messrs. Strong & 

, of the sun as it sank on the crest of the ocean. Its ec- Experiment seems to indic-A-te tl1at � the metals are Gordon have taken out the following process of pre
centric form and luminous reflection. gave it an apt thus affected by cold, and that at abJrolute zero their paring briquettes of turf or other combustjble : 
resemblance to a transparent sbade. electrical cOIiductivity becomes infinite, or, as it is more Take 89 parts, by weight, of turf, 4 of cell ulose, 6 of 

Again, the screen showed the sun with its spots and generally stated, the electrical resist,ance of metals be- hydraulic lime, and 1 of roc� salt, common salt, or suI
surrounding mass of incandescent hydrogen. The group- comes zero. The other properties of substances are also phate of soda. Mix and make- a paste with water and 
ing of brigbt spots and granulated surface were dis- profoundly changed so as to be radically different from tben mould in the form of briquettes. 
tinctly deflned and to tbe unscientific gave a bewilder- what they are under ordinary conditions; cohesion, Manujacture of Coke.-Mr. Franz Weeren, of Bise
ing insight to the dal!;zling surface of the orb of day. tensile stren!rl;h, malleability, etc.,  become less and less; dorf, has taken out a patent for the mannfacture of 

. .  The heat of the sun is an unknown factor to scien- so it seems altogether probahle that the qualities and coke by means of turf, which consists in submitting the 
tists," said Professor Barnard. .. According to their states of matter so familiar to us as solids, liquids, . and material to dry distillation and in grinding tbe result
estimates it varies from 3,000 degrees to 180,000,000 de- gases depend absolutely-upon temperature, and that ing carbon with a suitable proportion of smith coal, 
greE's. One authority says that were the entire coal at absolute zero there would be neither solid, nor and carbonizing the mixture. The product of the dry 
supply of Pennsylvania put within its radius, it would Jiquid, nor gas, and that electrical and magnetic quali- distillation of turf or of lignite is a sort of non-coherent 
be COlJsnmed in the fraction of a second, while the gla- ties would .be at a maximum. This opens up a great dust that it is dimcult to put to proflt in this state. It is, 
cial masses would be almost instantly turned to steam." field for speculation as to the nature of matter itself, therefore, mixed with from 15 to 100 per cent of smith 

A photograph of the total eclipse of 1893, taken in when most of what we call its properties may be emp- coal (the proportions varying according to the nature 
South America, plainly showed the luminous corona of tied out of it by simply reducing its vibratory motion. and quality of these carbons), and the mixture is sub-
th e great body. Then came the transit of Venus acros8 -Prof. A. E. IJolbear, in the Cosmopolitan. mitted to a second calcination. The tar disengaged 
the sun's surface, in which the planet's insignificant size .. , • , .. by the coal serves to bind together the particles of dry 
was graphically displayed. Some U.e. Cor TurC. carbon of turf or lignite and form a coke of good quali ty, 

A magnificent view of tbe moon's area induced Pro- The following,
� 
,.ccording to the (Jenie Civil and tqe of them 

fessor Barnard to say : " On the moon there is no life, Moniteur Scientijtque, are some industrial and eco- Use oj-Turf as a Horse Litter.-It is the mossy turf, 
no water, no atmosphere. All is a desert. In the nomic uses to which turf has recently been put : cbieily derived from Holland, that is nSt!d for this pur-
south pole region of the moon it will be seen tbat the Manufacture of Alcohol.-Mr. J. Matheus has re- pose, although an exploitation of [lome extent, that of 
craters are inactive and that the volcanoes are silent cently proposed, in Dingler'!! Polytechnisahes Journal, Pas-de-Jeu, is now carried on in France (see SCIEN
masses of desolation." In referring to the mountains, to submit the substance to distillation in order to ob- TIFIC AMERICAN SUPPLEMENT, No. 942, p. 15050). 
valleys, plains and other configurations of the moon tain alcohol from it. The base of the process c.onsists Only the very fibrous, external layer of the deposits 
Professor Barnard defined the distances as accurately in treating the turf with sulphuric acid of 80--350 B., de- enters into its preparation. After it has been dried it 
as he would refer to the area between San Jose and Mt. rived as a residuum from certain industrial treat- must be divided. This division is effected by means of 
Hamilton. " One mountain peak near the south pole ments. cutting disks mounted upon a horizontal cylinder. 
of the moon is over 40,000 feet high-a greater altitude The operation is performed in the following manner: The turf is placed between two cylinders revolving with 
than tbat gained by any eminence of the eartb," ex- The acid is added to the turf in sufficient quantity to great velocity, and upon the distance apart of these de-
1>lained tbe professor. obtain, with the water contained in the material, a 2·5 pends the fineness or coarseness of the product obtain -

Referring to the planet Mars _and its canals Professor per cent solution of sulpburic acid. The turf and the ed. The earthy substanl'.es are thus eliminated, and 
Barnard said that, in spite of rep�ted claims, there is acid are heated under pressure for five hours at a tem- we have as a waste material a- fixed dust called torf
no accepted theory as to whether intelligent life exists perature of from 115° to 120° C The solution tbus ob- mull, which is much employed as a disinfectant for 
on Mars. AS an illustration of the extreme sensitive- tained is separated from the insoluble residuum water closets. 
ness of the camera a view was displayed which showed tbrough a filtering press. The solution is then con- The turf, tom apart and divided, falls into a com
a projectile being discharged from the Zalinsky dYllllr centrated to a third and the acid eliminated tbrough partroent, wherein it is pressed, moulded, and bound 
mite gun. Its fiight when caught by the plate was at milk of lime and carbonate of lime. The solution thus automatically with wire, so as to form bales. In order 
the rate of 600 feet a second. obtained is cooled to 25° C. , - lI-nd made to ferme,nt by to diminish the chances of fire It!! Ipuch as possible, tbe 

A groilp of views of the Milky Way were shown a.nd means of yeast. Finally, the alcobol produce,d is dis- steam engine that actuates the 'Wparatus , is installed 
explained in a higbly interesting manner. They were tilled in the ordinary manner. On employing.turf con- at a distance of 40 meters from the works. For the 
followed by a photograph , of the double cluster of taining 14 per cent of water, 2,326 grammes of the ma- same reason, all the rooms are lighted with electricity. 
Penieus. It was remarked by Professor Barnard that terial required 75 cubic centimeters of 20' B. sulphuric In order to reduce the expense of bandling and carriage 
the photographing of the comet of 1882, made at the acid, and the volume of the mixture was about 1 ·5 liter. of the turf, a cutt,ing apparatus is sometimes mounted 
Cape of Good Hope, was the real incentive for further Three hundred grains of turf have, nnder these con- upon a boat, which is easily moved to the places of ex
research in astronomical lines by means of tbe camera ditions, given 12·5 cubic centimeters of absolute alcohol. ploitation where the mossy turf is found. 
As illustrating the particular beauty of the skies, a Preparation of a Saccharine IJiquor and oJ Alcohol. .. • •  I • 
view of tbe Pleiades, ·with their nebulous rims, was -Mr. C. Kappesser, of Karlsruhe, has taken out a pat- A TINY electric light fastened to the end of a pencil 
thrown on the screen. E'nt (1) for the pI"eparation of a saccharine liquor by is a recent invention to enable reporters to make notes 

As a comparison of the relative power of the tele- boiling turf with acids, and (2) for the production of in darkness, and find the keyhole when they reach 
fICOPic camera and the human eye, a group of views alcohol from the liquor thus obtained. home. 

© 1894 SCIENTIFIC AMERICAN, INC.



MARCH 3, 18<}4·] 1 35 
. 

I . 
THE THIRD AVENUE RAILROAD COIIPANY'S NEW 18 feet long and they n · intain a steam pressure of 90 many persons suppose, but is just used to attract etten 

CABLE TRACTION PLANT. pounds to t�e square inch. Four 1,500 horse power tion to anybody tampering with the box mischievous-
The Third Avenue Railroad Company of this city Corliss engines, with 4O X 72 inch cylinders, are arranged ly. To, open a keyless" hox the handle should be turn

for a number of months past has been engaged in con- to drive the machinery. The engines make 65 revolu- ed to the right as far as possible, and then the inner' 
structing a cable traction plant for propelling cars over tions per minute. Their power is transferred to the door will be exposed �d the alarm can be sent in as in 
its main line running from the Post Office to the Har- cable driving plant by means of rope belting, which is the case of boxes with keys. 
lem River, through Park Row, the Bowery and Third one of the striking features of the plant, and is well " Supposing that ' the person who sends the alarm 
Avenue. The same company for a number of years has shown in our cuts. On each drive wheel 22 endless should be required to leave the box before the tirst tire 
been operating with great success a cable line cross- cotton ropes 234 inches in diameter are employed. By apparatus arrives, somebody ought to be asked to re
in� the city at One Hundred and Twenty-fifth Street friction clutches the power can be shifted about 10 main there, so as to inform the tiremen of the exact 10-
and thence running up town on Tenth Avenue. The any desired way from engines to drums and driving cation; as the ,box does not give that. The Fire ' De
main line, only now in-full operation, represents the wheels. partment should be notitied of tire as early as possible, 
most recent improvements in cable traction, and its The cable, as it enters the house, passes a number of and then every means at hand should be used to extin
plant is in every way a model. We illustrate the Sixty- times around two grooved pulleys, seen in the fore- guish or prevent the tire from spreading. Where water 
tifth Street driving plant and some minor features of ground of the drawing of the Power House Interior. , is used, as much surface of the tire as possible should 
the system. The bar connecting the shafts of these wheels is ad- be covered, and it also should be remembered that a 

The entire line is worked from two stations, one at justable, so as to regulate tbeir distance apart. A ten- small quantity of water j udiciously distri buted wi1l 
the corner of Bayard Street and the Bowery, the other sion railroad with a range of some 200 feet keeps the stop a small tire quicker than a larger quantity thrown 
at Sixty-tifth Street and Third Avenue. The cable is cable stretched, and is calculated to be of sufficient ex- in one spot. 
divided into three divisions : The upper division runs tent to take up all the stretch that may affect the " A tire in the night is necessarily more dangerous 
from One Hundred and Twenty-ninth Street down to cable during its entire lifetime. A 30 ton Sellers steam than a day tire, because it generally gets a good hold 
Sixty·sixth Street, crossing the other cable line at One crane surmounts the power house and travels from before it is discovered, and paralyzes the senses of the 
Hundred and Twenty-tifth Street. Here the cars front to rear; thus giving every facility for handling persons in  the house for t he moment. If you should 
drop the cable and cross the other line by their own parts of the machinery. The plant was erected by the be awakened by tire and feel a sens,e of su1location by 
momentum. Reaching Sixty-sixth Street another Pennsylvania Iron Works Company. smoke. you may obtain reliei' to some extent by lying 

. change must be made to the middle division. It is of course possible that a gripman might neglect tiat on your stomach and holding the face close to 
The cable again is dropped, the car runs over the in- to drop the cable at the proper place, and hence cause I the tioor. Smoke and hot air ascend, and the coolest 
tervals between the two cables by its own momentum, an accident. To prevent this danger automatic mech- and. freshest air is found nearest tbe tioor. Tbe win
comes to a stop and picks up the middle division cable. anism is introduced in the conduit wherever the cable dows should be lowered froll1 the top and raised from 
This cable draws it to a point between Sixth and is to be dropped, which mechanism actuated by the the bottom, so as to allow accumu,lated smoke to es
Seventh Streets; up to this point the car · has been weight of the car throws up a bar of iron, which releases cape from the rooms. A piece of silk or woolen cloth 
d riven at the rate of 9 miles an hour. Between Sirthand the cable if the gripman has neglected to do so ; if he held over the mouth and nose will prevent suffocation 
Seventh Streets the middle division cable is &opped has re-leased the cable, the bar is thrown up but for a short time, especially if it is wet or dampened. 
and the lower division cable is picked up. This involves does not affect the grip mechanism. .. Persons should not waste any time by attempting 
a reduction of speed to a rate of 6� miles an hour. Both It is impossible in our space to describe all the to dress or in endeavoring to save anything. The silll
the upper and middle division cables are driven from features of this plant. Minor details are introduced at plest thing to do is to just wrap your blanket around 
the Sixty-tifth Street station ; the other cable is driven all points, affecting in no small degree the perfection you and get out the quickest way possible. The doors 
from Bayard Street. At Bayard Street another of the whole. The plant is installed in the rear of the should kept closed, so that all draughts are prevented. 
change is made. The main cable' on the down town old building. The latter it is proposed to replace by One should bear in mind that blankets and sheets knot
track is carried to one side and in its place an auxiliary a new one at an early date. One feature of the line ill ted together and fastened to any permanent tixture are 
cable running 5 miles an hour is substituted. , The that no horses are used at points where the cables are a very effective means of escape. If all means of escape 
auxiliary and main cable then run down town and changed. are cut off, the person in danger should try to retain 
around a loop at the Post Office, the auxiliary cable , Our thanks are due to Mr; J. H. Robertson, superin- presence of mind. There are few places in the city 
being under tht' slot. Hence, when a car gets to tendent of the Third· Avenue Railroad, and Mr. C. G. that cannot be reached in from one to four minutes at 
Bayard Street it drops the main cable and picks up the Bliss, chief engineer of the operating department. the most by tire apparatus, and, as all carry life-saving 
auxiliary one, and then goes through Park Row and • ' . '  • implements, it is but the work ,of a few seconds to get 
around the loop at the end of the line at the rate of 5 The Fire A l al'lll. them in position. In the event of a person's clothing 
m iles an ho�r. After running a few hundred feet on the " One of the greatest difficulties the firemen have to taking tire where help is at hand, the victim should be 
return, the car drops the auxiliary cable, which then contend with is the fact that tires are allowed to gain placed in a horizontal position at once and wrapped 
runs to one side, and picks up the regular cable and too much headway before they are informed of them," up in anything that will exclude the air. Women and 
continues its journey at �he r�te of 6� tpilos, chang- said Chief Bon!ler the other day to a New York Sun children are more liable to suffedn this way than any
ing the cable and its llpE!ed to 9 miles an hour at Sixth reporter. " The ' reason for this is that the average body elSe, and especial care should be taken in that 
St.reet, and changing to the upper division cable at citizen has not had the good sense to take a few necessary case. 
Sixty-sixth Street. ' and lIimple precautions. When a tire does break out " The clothing of, the person ,attacked by tire ought 

Throughout the conduit lies a duplicate inactive in his house he is caught totally ttoprepared, and, in to be removed immediately after the tiames are extin
cable on independent sheaves following a line parallel nine cases out of ten, loses his head and tries to extin- guished, and the injured ' parts bathed with linseed or 
with the operating cable, which duplicate cable can be guish it himself, without giving "a thought to the fact sweet oiL 
driven when required by an entirely independent that such things as tiremen exist. After wasting valu- .. The records of the department show that tires are 
driving plant, an exact duplicate of the working OL.� able time without accomplishing any good, he is finally caused principally by careless workmen. foul chimneys, 
Tbe car grip is two-sided, and without any change is forced to give up his task, and then calls on the fire- defective fiues, gas'jets, tireworks, hot ashes, accumu
adapted to pick up and retain either cable ; hence, if men. Of cOUl'!le, it takes him considerable time to do lation of rubbish, overheated furnaces and stoves, chil
any accident happens, the duplicate plant is instantly even this, as he is probably unaware of the location of dren and matches, electric light V'��. and kE'rosene 
started in operation. The duplication is so complete the fire alarm box, and when he dOE'S tind it is ignorant lamps or stoves. The department i...l.S recognized the 
that neitber plant can be distinguished from the other as to its workings. inattention of most persons to keep themselves infor�)
in any respect, and the entire reserve cable operates as " We calculate time by seconds in the case of alarms, ed about tires, and highly colored cards are distribut
the regular one. and' it is the duty of every citizen to co-operate with us. ed which give the location of the nearest alarm box 

The traction cables are 1� inches in diameter, 6 If he did so there would be small chance of any loss of and instructions for sending in alarms. Persons are 
stranded, with 19 wires in each strand and with a hemp life with the modern life-saving apparatus where we also cautioned to see that their stoves, heaters, lights, 
core. Tbey are made of crucible steel and weigh 3'65 get a chance to use it. Now, I don't mean to say that matches, and ashes are secure before closing up their 
pOunds per foot. The cars, which are built by the an alarm should be sent in at a sign of smoke or tiame, stores or before retiring. A few minutes' thought will 
Laclede Car Company, of St. Louis, Mp., are 3& feet 1 or bn suspicion that there is a tire lurldng in the house, suffice for anybody who wants to be prepared, and it 
inch over all, �eigh 5 tons and have a seating capacity bQ.t a little cOIqDlon sense with qnick judgment will should be remembered that forewarned is forearmed." 
for 32 passengers. One hundred and eighty cars will do. In ' the tirst�pIa;ce, everYbody should be prepared • , • , • 
eventually be run upon the line. for ' �. I!ot,all . times. The citizen should inform him-

The grip is slung by the dovetailed ends of the upper self and . family of the nearest tire alarm box to his 
bar from two boxes carried by the axles. To 'remove home or store, and ascertain where to tind ' the key 
it from a car it can be dropped. bodtIy:trom :its--plaee, and also· how to give the alarm. This is an easy 
or a trap in the fioor of tqe car can , b8 0pened �d the matter. The location of the key is to be found 
grip can be lifted bodily through , that. , "  It, weighs 450 on a sign on the pole to which the tire alann box is 
pounds and can bEi handled by foQr: men. The grip is ; attached. Any reputable citizen can obtain a key by 
operated by a lever, so that an inspector can tell at a making application to the commanding officer of , the 
glance whether the grip is in action or not; For pick- tire company nearest his location. Some tire alarm 
ing up and releasing the cable a� auxiliary lever is em- , boxes have keys attached to a chain aud tag and fast
ployed, which extends the range of action of the grip, ened to the box. so tbat they are ready for use in a mo
which extension of range is necessary during the pick- ment; Of course the department takes the risk of false 
ing up or dropping of a cable. To thro w , the cable out , alarms in such cases, and the presence of the key de
of the grip a wedge-shaped piece seen at the bottom of pends largely on the locality. The penalty for -sending 
the grip on the end facing the reader is drawn upward; in a false alarm is ',500 or a term of imprisonment, and 
its iuclined face pushes its rope to one side and out of it is enforced where the culprit is caught and can be 
the grip. convicted. 

The cars are provided with life guards carried by the . . In order to show you just how to send in an alarm, 
journal boxes of the wheels and hence holding an in- so that there can be no error, the boxes have instruc
variable level as referred to the pavement., The guard tions prmted, so that he who runs may read. After 
is faced with rubber, set so as to come in contact with opening the outer door another door is disclosed, which 
the pavement, and it eventually wearS to the surface. has a hook on the outside. This hook should be pulled 
The life guard 1$ so far under the car that the grip- down as far as it' will go, only once. This hook catchell 
man has an extra' space in which to stop the car before a lever on the inside and winds the machinery. You 

The Therapeutics of Oxygen. 

Dr. A. W. Catlin, of Brooklyn, in a paper read before 
the Medical Society'of the State of New York, recently 
held in Albany, stated that the therapeutic use of oxy
gen was of very recent date. The treatment of disease 
by natural means was proving more and more effica
cious as experience increased. Oxygen was a distinct 
remedial agent-one that should not be left untried 
until the patient was in extremis. It was the surest 
and most satisfactory stimulant that we possessed, and 
was applicable to many conditions. In profound shock, 
from whatever cause, it had been found to exercise a 
I:eviving eff�t. It .was taken up quickly by the blood, 
but its chief value was in its effect upon the nerve cen
ters, upon which it exercised a quieting and soothing 
effect. In hemorrhage from typhoid fever he had seen 
relief in many cases. It would produce sleep, favor 
assin;illation, and shorten the period of convalescence 
of typhoid fever. No agent was so well tolerated or so 
useful in restoring the equipoise of the physical con
dition. In calles of childbirth, pneumonia, bronchitis, 
and other exhausting diseases, the use of oxygen was 
indicated, and it should not be given late, but early. 

the life guard touches any one prostrate on the track. cau plainly hear the tapping of the signal inside, and .. , • , • 
The boiler plant in the Sixty-fifth Street station con- I if you should not hear it after a second trial, why, the PROF. LANGLEY demonstrates that if a body of coal 

tains thirty-two 125 horse power boilers. ,They are of the box is out of order, and the next nearest box should be I sufficiently large to last the United States a thousand 
double return horizontal tu bular pattern, each contain- tried. The keyless boxes have an alarm gong- connect- years should be set on tire, the h eat given forth . from 
ing ninety-two 3 inch tubes. They are arranged in ed with the handle, which rings just as .n as the I it would not equal that which the sun gives out in the 
batteries of four. Their shells are 6 f"t in diameter awl haD.d1e ill moved. Thill doe. Dot IleDd the;&larIn, as , thoWlandth part of a second. 
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THE GALVESTON (TEXAS) STEEL WAGON BRIDGE, 
The great steel wagon bridge of Galveston, Texas, 

which connects the island of Galveston with the main. 
land of Texas, has recently been completed. 

The bridge is notable not only for its great length, 
bnt for the economy of construction and the rapidity 
with which it was built and finished. 

We are indebted to Mr. H. C. Ripley, C. E. , under 
whose immediate direction this excellent work was 
done, for the following particulars, and to Mr. Chester 
Haile for photographs. 

The contract was let to Mr. A. J. Tullock, proprietor 
of the Missouri Valley Bridge and Iron Works, of 
Leavenworth, Kansas, to construct the bridge com
plete for the sum of $183,500. 
Afterward some extension of the 
trestle approach and e x t  r a s 
brought the total cost up to 
$191,896.75. 

The accompanying map shows -g; the location of the bridge. We � 
also give an engraving, from a ' 'C: 
photograph, showing the gen- ;.. 
eral appearance of the super- 'i? 
structure. "'" 

63 piles. The mould for the "ier was then placed in 
position and filled with concrete. This mould was in 
two sectioIll!, the first extending just above the water 
surface and the second to the top of the pier. The 
second section was not placed until the first section 
had been filled. Where grillage wal! used the first sec
tion of tile ' mould was fastened to the grillage by 
means of wood screws and could be released when the 
concrete had become set and sufficiently hardened to 
permit its removal without injury to the pier. 

The conel"ete was composed of imported Portland 
cement (Gillingham brand), good, sharp sand, and a 
good quality of broken sandstone, in proport ions of 
one of cement, three of sand, and five of broken stone. 

length. The ends are circular in form, and both 
sides and ends have a batter of % inch to the foot. 
The draw is operated by means of gearing. The 
pinion is attached to the draw and works in the spur, 
which is attached to the pier and is worked by a 
crank located in the watchman's houee above. 

The approximate cost of the work in detail was as 
follows : Cedar pile approach, $6 per linear foot ; 
creosoted pile approach, $6. 75 per linear foot ; steel 
spans, including foundations, $15 per cubic yard. 

• • •  1 • 
A Remarkable llIeteor at , Candelaria, Nevada. 
Mr. F. Corkell, writing to the Mining and Scientific 

Press, says : On the night of Feb. 1, at 10:7 o'clock 
a brilliant meteor a p p e a  r e d, 
coming from the south west. It 
made a tremendous illumination, 

suddenly, as if a great flash light 
were thrown in w e l l -l i g h t e d  
rooms, wherever a corner of 
window curtain or shade was not 
tightly drawn. So intense was 
it in brilliancy that those who 
were out of doors were dazed, 
and but a few could tell whence 
it came or whither it went. It 
was of a dazzling electric blue, 
like many arc lights had sud
denly shot into existence. The 
illumination lasted about four 
s e c o n d s ,  disappearing in the 
n o r t h e a s t . The illumination 
brought all who were awake to 
their doors, awe-stricken, think
ing some slumbering crater had 
burst into flame. 

Thirty seconds later a terrific 
explosion occurred, like tons of 
dynamite suddenly exploded, 
shaking the hills and echoing 
through the rocky caverns. 

It was like a huge bombshell 
had been hurled in our midst. 
There followed a boiling and biz
zling roar, like an immense mass 
of red hot iron cooling in water. 
The sound grew fainter and 
gradually died away. This last

ed about fifteen seconds. 

The bridge consists of 89 fixed 
spans 81 feet long and one draw 
span 226M feet long, of steel, 
resting upon 92 concrete piers, 
making a length of steel struc
ture of 7,432% feet, and 3, 877 
feet of pile trestle approach, 
which added to the steel struc
ture gives a total length of 
11,309% feet. The elevation of 
the fioor is 13flr feet above the 
plane of mean low tide. The 
piers rest upou a pile founda
tion, with or without grillage, 
which was constructed in the 
following manner : An iron cais
son extending from the bottom 
to the water surface, 'lnd some
what larger than the base of the 
pier, was first put down at the 
site of the proposed pier and the 
material of the bottom dredged 
out to a depth of two or more 
feet, and, if hard bottom were 
found at that depth, .no grillage IIAP SHOWING THE LOCATION OF THE STEEL BRIDGE, GALVESTON. Those who were sleeping and 

THE lfEW STEEL BRmGE, GALVESTOlf, TEXAS, 2U MILES IN LENGTH. 

was used, and the piling was driven to a firm bearing 
at a uniform level of about two feet below the bottom 
of the bay, except the center row, which was allowed 
to project five feet above the rest, and which extended 
mto the mass of concrete comprising the pier. Where 
the nature of the bottom was such that too much 
dredging was required to reach solid bottom, a gril
lage was used which was composed of pine timber 
twelve inches thick (made in two layers of six inches 
each, the pieces in each layer being placed at right 
angles to each other a.nd drift- bolted together) placed 
on top of the piling, which in this case were all dri'ven 
to uniform level. The number of piles used for the 
foundation of the ordinary pier varied from 17to 24-
The pivot pier, which supports the draw, rests upon 

The ordinary steel spans were floated into position on 
a barge, and fixed by meanf;! of anchor bolts which had 
previously been embedded in the conc rete of the pier. 
The draw span was erected in position. 

The trestle approach, where
· exposed to teredo ac

tion, was built with creosoted piling. Where it was 
not so exposed, cedar piling was used. 

The center or pivot pier is 21 feet in diameter at the 
top and has a batter of � inch to the foot. It is octa
gonal in plan. The other piers are 3 feet wide across 
th,e top surface or coping and 23 feet long on the 
same surface. The coping projects over the .main 
body �f the pier 3 inches in all directions, so that 
these piers at their narrowest points under the 
coping a.re  2M feet in thickness and 22� feet in 

did not see the illumination were aroused dnd rushe� 
out of doors, supposing it to be an earthquake or that 
the crack of doom had come. 

When the s�ow melts and the focus of the explosion 

is definitely located, a search will be made for the 
meteorite. 

None who saw or heard this meteor will forget it, 
and they will relate it in future years as a great event; 

nor will any one here desire to be nearer to those celes

tial bombs than he was this night. Some ducked their 

heads to let it go by and considered it a very close shot 
for a star. 

• • • • • 

EVERY polltoon used in the .French army weighs 
1,658 pounds and has a buoyancy of 18,675 pounds. 
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ILLUSIVE PHOTOGRAPHY. I application, Mr. Tesla shows ns the electric fluid under 
We illnstrate some most amnsing examples of illusive conditions in which it differs from ordinary electricity 

photography, which are reproduced from some photo- as much as light differs from heat. A current of 2,000 
graphs sent us by Mr. Frank A. Gilmore, of Auburn, volts will kill a man in the twinkling of an eye, but 

R. I. Mr. Gilmore does not feel satisfied with repre- this modern wizard lets currents pour through his 

senting the human form divine in a single role, he hands with a potential of 200,000 volts, vibrating a mil

wishes to show on one plate the same person the giver lion times a second and showering from him in daz

and recipient of a " tip," or both on the offense and zling streams of light. For some time after the experi

defense in a " bare knuckle " fight. If a person is to ment ceases his body and clothing emit streams and 

be photographed in th� street, he is given himself for halos of splintered light. 
company. Our illustrations tell their own story. The The wildest dream of the inventor could not have 

porter with his sack and the gentleman about to 
give him some money are one and the same ; the 
pedestrian is in the company of his best friend, 
himself ; and the fighter is prepared to annihilate 
himself. The photographs from which these were 
reproduced are of excellent quality, and are most 
interesting. 

The method of producing them is very simple. 
A black· lined box is fitted to the front of a kodak, 
or any form of camera. The front of the box is 
closed by two doors. On opening one door a pic
ture may be taken on one side of the plate; on 
closing this door and opening the other, the other 
half of the plate is ready for exposure. 

The subject poses in one position and is photo
graphed with one door open, care being taken to 
bring the figure within the proper area of the ne
gative. The finder enables this detail to be at
tended to. Then the door is closed, the other is 
opened and the second exposure for the other half 
of the plate is made with the subject iIi the other
position. It is not necessary to touch the plate 
holder between the exposures. The cover is withdrawn, 
the one door is opened and the ljhutter is sprung. The 
doors are then changed and the shutter is sprung a 
second time. Time exposures are rather risky, as in
volving danger of shaking. 

These views were taken with an ordinary four by 
five inch kodak, and the box was an ordinary cigar 
box cut down to fit, and blackened inside. 

.. . . , .. 
Electrical W onders and Anticipati ons. 

It is not an extravagant statement to say that never 
before in the history of the world has there been a sci· 

��<-;,, - 
ATTACHMENT TO KODAK FOR DUPLEX PHOTOGRAPHY. 

foreseen that while currents of low frequency are 
deadly, these are harmless. Mr. Tesla says that he 
will soon be able to wrap himself in a complete sheet 
of electric fire that will keep a man warm at the North 
Pole without harming him. Neither Merlin nor 
Michael Scott nor any of the wizards of old ever 
wrought a more potent miracle, even in fancy. The 
meaning of this is too far beyond us to be realized at 
present. We can no more grasp it·s significance than 
Franklin could discern the electric motor in his cap
tured thunderbolt. Equally astounding, and with more 
visible usefulness, is Mr. Tesla's discovery that cur

rents of such enormous potential 
and frequency can be transmitted 
without the use of wires. A room 
can be filled with electricity from 
copper plates in ceiling and floor, 
so that electric lamps will burn 
without any connecting wires as 
soon as they are brought in. In 
the !'ame way intelligence and pow
er may be transmitted without a 
circuit, doing away with the neces
sity for trolleys, storage batteries, 
and subways. When it is consid
ered that such startling changes as 
this are already theoretically possi
ble, it will be seen that in the in-

137 
Then our steamships will need only " a snug little 

bin for 250 tons of coal instead of one for 2,800 tons." 
Successful aerial flight, electric cookery, a transatlantic 
telephone, a real telescope with which one can see 
around the world by the medium of a wire, the · forma
tion of wholesome food products under the potency of 
electrical affinities-these are some of the things which 
imaginative inventors foresee. Most startling of all, 
though it was suggested nearly ten years ago by an 
undergraduate in a Western college, is Mr. Edison's 
idea that unspoken thought may be recorded by elec-

trical apparatus applied to the cranium, and 
either reproduced at pleasure or transmitted to 
another person. -Springfield RepUblican. 

.. ' e  . ..  
NeW" Hlgb-Speed Cruisers. 

The British Admiralty have given out orders to 
the Naval Construction and Armaments Co. , Ba.r
row, and Messrs. James and George Thomson, 
Clyde bank, Glasgow, for the construction of two 
high-speed cruisers for the British navy, to be 
named the Powerful and Terrible respectively. 
These two cruisers are each to be about 500 ft. 
long, and will therefore be the longest afloat. 
They will conform more to the type of Atlantic 
liners, and will have great coal endurance. They 
are to have an armored deck, which alone is 
to afford protection, except that the coal will be 
so arranged as to assist to this end. Speed is to 
be the first consideration, hence the great length. 
The principal novelty is the use of the water-
tube boilpr for the first time in a hi�h-speed 
cruiser. It is not improbable that the boiler 

adopted will be the French Belleville type, although 
the details are not yet irrevocably determined. This 
boiler is the one which has been most extensively 
tried in vessels, but in Britain there is no experience of 
it. It is, however, being fitted to 22 cruisers or battle
ships ranging up to 14, 000 indicated horse power in six 
Russian vessels ; while the Messageries Maritimes has 
fitted it to seven vessels, in some of which it has been 
worked satisfactorily for ten years. It has been tried 
also in other navies, but not in any case in large cruisers, 
which are to attain a speed of 23 knots, as in the cases 
of the Powerful and Terrible. 

A rctic Geology. 
According to Sir Henry Howorth, the Arctic lands, 

during the Pleistocene period, instead of being over
whelmed by a glacial climate, were under comparative
ly mild conditions. Since Pleistocene times the climate 
has been growing more and more severe. The author 
bases this conclusion on a study of the Arctic flora as 
displayed in Greenland, Spitzbergen, and the uncover
ed moraine of the great glacier in Alaska, and also 
upon certain faunal facts. He cites evidence to show 
that the present flora of Greenland is undoubtedly a 
relic of an old flora which has survived in favorable 
localities, and not an importation since glacial times. 
The same is true of the Spitzbergen flora. The dis
covery of a colony of sea cows on Behring's Island 

DUPLEX PHOTOGRAPHY-SHOWING TWO PHOTOGRAPHS OF SAllE PERSON ON A SINGLE NEGATIVE. 

entific discovery about which centered such magnifi- I ventions upon which we so complacently congratUlate 

cent dreams as are being built up on certain recently ourselves we 'nave only timidly paddled along the shore 

discovered electrical principles. Among these the fore- of the great sea yet to be explored. 

most place must be given to tbe astounding discoveries This sudden enlargement of the ideas of scientific 

of the young Seman genius, Nikola Tesla, which are men in regard to the nature and the possibilities of 

so novel and so extraordinary that the most imagina- electricity has led the New York Mail and Express to 

tive of inventors are unable to foresee what form their bring together in a symposium the opinions of well

development will take. Just as experimenters were be- known- electricians as to the future developments of 

ginning to think that they knew all that could be electrical science. Mr. Edison thinks we shall tet be 

learned about electricity, and that further improve- able to get electricity direct from coal-a discovery com

mwt must be in the line of more perfect. mechanical pared with which the philosopher's stone is a bauble. 

seems to indicate a recently milder climate in · that 
region. The peculiar types of northern migratory birds 
suggests that at no very remote period they lived the 
year round in their present breeding places in Northern 
Siberia, Greenland and Spitzbergen, and that it is 
the present ever-increasing cold that leads them to 
migrate in search of warmth and food. In short, the 
only glacial climate we are warranted in supposing to 
exist in the Arctic lands is that which is now current, 
and it is the product of changes in the level of the 
earth's crust sin�e Pleistocene times. -Geol. Mag. 
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AN IMPROVED ENGINE GOVERNOR. and the good, bad, and indifferent acts stood out be-
This is a governor through which the steam passes fore me in bold relief. Even little school boy tricks 

on its way to the engine, and the speed of the engine claimed attention. I knew I was drowning and re
is thereby regulated to a nicety by its control of the member thinking, " Why, this is not so hard after all I" 
steam supply, without using any gearing or exterior I wondered where my body would be found, and shud
mechanism. The improvement has been patented by dered at the thought that it might never be found. I 
Mr. William H. Watson, of No. 6 North Peters Street, also wondered whether or not my companion had be
.Jackson Square. New Orleans, La. Fig. 1 represents come alarmed and run away and left me to my fate, 
the application of the device, Fig. 2 being a sectional or whether he was diving here and there to find me. 
view. The governor comprises an elongated casing, Then I pictured my b urial, and how the clods would 
for convenience made in two parts, screwed together, resound on my coffin when it was lowered into the 
through which the steam flows to the engine, the cas- chilly grave, and my fate would be pointed out to other 
ing. being internally thickened on opposite sines of its boys by an1:ious mothers as a warning. 
center, and affording steam-tight bearings for a sliding At the next stage I could hear bells softly ringing in 
regulat.ing piston, shown in Fig. 3. The piston has at the distance, together with little tinklings and chirrups 
its opposite ends the cylindrical chambers, A B, inde- sounding in my ears. Then I began to see pretty pic
pendent of each other, and connected by means of tures. The colors of the rainbow danced before my 
ports and a central chamber in the casing, as indicated eyes and intermingled and formed into all sorts of odd 
by the arrows, Fig. 4 being a cross section of one set of shapes. I had no pain and no fear of what was ex
ports. The chamber B is of somewhat larger diameter pected to follow. 1 seemed to be enchanted at the 
than chamber A. affording ready passage for the steam, scene before me. Everything was light and calm and 
and consequently, when the engine is working easy, moved about without any visible impelling force. It 
the piston slides in one direction, but when the engine was like looking into a large mirror with every beauti
is working hard, the back pressure moves the piston in ' ful thing that the most vivid imagination could con

'the opposite direction, thus closin g  and opening the j ure up revealed thereby. The last stage which I en
steam supply. The exit end of chamber B is bev- tered increased the beauty of the surroundings. All 
eled, and by changing the pitch of the bevel the. cham- discordant noises ceased and were superseded by the 
ber may be made to discharge the steam more or less softest, sweetest music that could be thought of. Ap
easily, and the inlet end of the piston is reduced and parently I had been transported to a place flooded 
held in a bushing, forming a chamber from whlch leads with bright, calm sunshine. It was neither too hot nor 
a vent pipe, C, thus forming an air cushion which gives too cold, but seemed like a clear autumn day. Then I 
the piston an easy and steady motion. Opposi.te the seemed to rise from the ground and float off into space 
outlet end of chamber B is arranged a percussion plate, like thistle down. Higher and higher I went until I 
against which the piston moves to shut off the flow of seemed to look down on the world from a grel!-t height, 
steam, the plate being held in a chamber in the outlet and then came a blank. The next thing I knew I was 
of the governor, and the end of the plate 
toward the piston being preferably concave. 
'f he plate is carried on the threaded end of a 
spindle, which projects through a stuffing box, 
and has on its outer end a hand wheel by 
which the plate may be nicely adjusted to per
mit the right throw of the piston, which is 
moved back and forth automatically by the 
shifting steam pressure. If the piston should 
ever stick from rust or other cause, it may be 
moved by hand to limber it up by means of an 
arm projecting through a slot in the center of 
the piston, a screw secured in a plug in the cas
ing entering the opposite side of the slot. The 
arm is carried by a shaft provided with a hand 
wheel, by turning whic!l the piston may �. 
slipped back and forth in the casing. The i�� 
vention also provides different means, more 
particularly adapted for locomotive use, for 
moving the piston by hand. 

• '1 • •  
Sensatlous oC Dro'Wnlng. 

To stand helplessly on the river shore and 
witness the struggles of a drowning fellow-being 
is a harrowing experience, and little less heart
rending to contemplate, but, in matters of this 
kind, like many others, " things are not what 
they seem. " At any·rate, death by drowning is 
not as horrible as it may S6em to the onlooker. 
The thought of being dragged along the muddy 
bottom of the river and found later in some 
out-of-the-way, willow-tangled spot is what 

WATSON'S STEAM: ENGINE GOVERNOR. 

adds to the horrors of such a death. The dread of ' lying on the raft with my companion looking down on 
such a fate is really worse . than the fate itself. I once me with a pale face. After several unsuccessful at
left this world by that route as nearly as one can and temps he had .succeeded in finding me and getting me 
get back. It was an acCident, and was some twenty out of the water. · By vigorously rolling me over a log 
years ago. he had succeeded in rekindling the spark of life that 

A companion and myself were bathing in the Ohio remained. For the next half hour I think I suffered a 
River. At the point where we were a large raft of logs great deal more than for the same length of time bec 
was lashed to the bank, and for quite a long while we fore or since. I shall never forg.et how it feels to drown, 
amused ourselves by jumping from the raft into fifteen but would not advise any one to try it to find out for 
feet of water to see who could bring up the largest himself. &suscitation is too painful-Mr. C • .A.' 
number of white gravels each time. We went down Hartley, in the Cincinnati Times-Star. 
several times with varying success. The last time I • ' . ,  • 
made the effort I filled my lungs with air and leaped 
far out into the river and went to the bottom head flrst. 
I groped about for a handful of gravels and spent more 
time in the search than I should have done. The water 
was warm, however, and I had no fears of drowning. 
When I could stay down no longer I sta.rted swiftly 
for the surface, and when within a foot or two of the 
top of the water my companion, riot knowing exactly 
where I was, jumped headlong into the river. His head 
struck me squarely between the shoulders and knock
ed the last ounce of air out of my lungs, and a deluge of 
water at once took its place. The weight of his body 
falling on me produced a terrible shock, and I sank to 
the bottom of the river like a stone. That is where I 
got my experience in drowning. When the water 
rushed into my lungs and stomach it felt for all the 
world like a pleurisy pain, which has also given me a 
tussle in later years, put was over in a second. Then 
my body settled quietly to the bottom and my arms 
fell limp at my side. 

In my half-conscious condition I could see all my 
relatives and acquaintances crowding about and look
ing down on me with tearful faces. All the events, it 
seemed, of my prosy career passed slowly in review, 

The UseCul Arts. 

A knowledge of many useful arls is essential to the 
existence of man, nor is it easy to imagine the possible 
existence ·of any race, or even tribe, totally ignorant of 
the useful arts. On the other hand, to perceive the ab
solute truth and to represent this in marble or on can
vas, to place before the eyes of men correct imitations 
of what nature has created, is the highest of gifts. In 
proportion as the individual or race gives a preference 
to the objects invented by Il).ankind over nature's crea-. 
tions; so will the taste of that individual or race be low, 
unintellectual and remote from truth ; his sympathies 
with the living world have been thrust into the back
ground by the mathematical and logical inventions 
of human nature; he traces all to utility, the goddess he 
worships, and boldly proclaims that nature herself in 
her inventions had utility in view. Without being 
aware of it he worships human reason, and denies that 
anything exists beyond it. By carefully noting the 
artistic efforts of a race, we may arrive at a tolerably 
clear idea of the view that race took of the external 
world. Now in that view are iricluded the character 
and nature of the civilization of the race. 

[MARCH 3, 1&)4. 
Artesian Wells In Dakota. 

Work has been quietly going on in South Dakota for 
the past year which seems to prove that the artesian 
wells of the .James River valley are as valuable and reli
able a kind of water power as could be wished, and 
from all indications will continue to be so for years to 
come. Already a number of electric light and flour 
mill plants have been installed, and are in daily opera
tion. 

The artesian well district of South Dakota is located 
in the valley of the .James River, covering a tract about 
40 miles wide and 200 miles long. The .James River is 
about half way between the Missouri and the eastern 
boundary of the State. The water-bearing rock is found 
at from 900 to 1, 000 feet from the surface. The first 
and most vital que�tion that comes up is as to whether 
the supply is reliable, and can be depended on to con· 
tinue with its present pressure, as more wells are sunk 
and a greater volume of water is dra wn from the under
ground source. 

There are good reasons for thinking that the supply 
is practically inexhaustible. These reasons are based 
both on the theories advanced by the United States 
government geologists and on observed facts in con
nection with the sinking of wells. The government 
theory is founded on the fact that the same l'tratum in 
which the water is found outcrops in the beds of the 
upper Missouri and Yellowstone Rivers and at the base 
of the Rocky Mountains. The water, sinking in this 
porous stratum of rock, follows it for hundreds of miles, 
until tapped by the South Dakota wells. It has long 
been believed that there is more water in the Missouri 
River above the Great Falls than there is 30 miles be
low. For 25 or 30 miles below the falls the river bed is 
composed of the same sand formation in which the 

'3outh Dakota
' 

wells get their water. If this 
;heory is correct, as it probably is, the supply 
)f water to these wells may be looked upon as 
inexhaustible-at least as much so as the sources 
)f our Rocky Mountain streams. Another fact 
bhat would point strongly to the truth of this 
bheory is that during the .June rise in the upper 
Missouri River the pressure in the wells rises. 
No diminution in pressure has been noticed in 
'tny of the wells in the district, except by clog
�ing up with mud, due to. improper piping. 
rhe city well at Redfield has been down seven 
years. Its pressure has been constant, although 
[lUmerOUS other wells have since been sunk at 
no great distances from it. This well furnishes 
a, direct pressure S3"Btem of ,water works sup
plying all the domestic needs of the city. and. 
30 great confidence is placed upon the pressure 
a,nd supply that the fire department requires 
no fire engines. The closed pressure of this 
well is 177 pounds and cost for maintenance is 
absolutely nothing. 

About a mile and a half distant is another 
well, used for running an electric light plant 
and for irrigation. A description of this well 
will suffice to give a fair idea of all. It is 1, 000 
feet deep, and six inches in diameter from top 
to bottom. When closed, the pressure is 165 
pounds. When allowed to flow freely through 
the six-inch pipe, it yields 2, 027 gallons per 
minute, and rises to a height of 16 feet in the 
air. When the water is escaping through a 

two-inch pipe the well pressure is 128 pounds, and with a 
2� inch opening 95 pounds. From this it is estimated 
that, ffith . a four-foot Pelton wheel, 80 horse power 
wouIa be developed with a two-inch opening, and 100 
horse power with a 2% inch. With the plain undershot 
wheel at present in place, 50 horse power is developed, 
and it is calculated that about 15 more is available with 
it. The flow is absolutely steady. This well cost $3,000. 

At Chamberlain a 150 barrel flour mill and light plant, 
formerly run by steam, is now using " well power. " 
These two plants were started in September. 1893. At 
Huron a well is about to be sunk by the city, for elec
tric lighting purposes. The first electric light plant in 
the State, run from a well, is at Mellette, a town of 400 
inhabitants. It is safe to say that very few plants in 
the world are doing a paying business in so slIlall a 
place. This plant is thriving, however, and has con
nected 10 four-ampere arcs and 150 sixteen-candle pow
er incandescents. The well is onl y four and one-half 
inches in diameter from top to bottom, but it oper
ates, besides the electric light plant, a flour mill, which 
grinds 150 barrels of floul' a day and 50 bushels of feed 
per hour. This work would require an engine of 40 
horse power. The well is 91Q feet deep. Its pressure 
when ciosed is 178 pounds. The flow is 1, 600 gallons 
per minute. 

The outlay for an 80 horse power well is about $3, 000, 
the interest on which would be $2.25 per horse . power 
per annum. This, with the interest and depreciation 
on the water wheel, is the only expense for primary 
motive power, aside from labor. A $300 or $400 buil d
ing gives the wheel and dynamo a good sh elter. The 
repairs to the water wheel ought to be almost zero, and 
the skill of the men employed for attendance does not 
begin to be that required in a steam plant.·-Street 
Railway Re'Oiew. 
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SW A.l1P ANTELOPES I N  THE HAMBURG ZOOLOGICAL 

GARDEN. 

Little more than ten years have passed since these 
beautiful antelopes-nine of which are now in the pos
session of the Hamburg Zoological Garden-were first 
known to the scientific world. It was in 1880 that the 
learned Dr. P. L. Sclater, manager of the London Zoo· 
logical Garden, described our antelopes from a skin 
that was sent him from Gaboon. 

Still earlier, in the year 1873, the Hamburg garden 
owned a swamp antelope, but it was then erroneously 
classed as a h arnessed antelope. The pecul:' - appear
ance of the animal prompted Mr. Leutemanv to paint 
it, and afterward, by the aid of this picture, it was 
properly classed. After death it became one of the 
regular exhibits of the Hamburg Natural History Mu-
seum. . 

The first two members of the herd that now consti
tutes the chief ornament of the Hamburg antelope 
house were two grown females that came as a present 
from Mr. G. L. Gaiser, who had them brough t  from 
Lagos, and sent them to the garden on May 22, 1887. 
Five years later, a male and two young females were 
added to the group, and a few months later a second 
male was pre�ented by Mr. P. Buss, then · in Whydah. 
Three young ones have since been born, thus increas
ing the herd to its present numbers. 

Swamp antelopes (Tragelaphus gratus) are beautiful 

I ,ientifi( �meti,all. 1 39 
in the texture of their coat, but have no spots or I even ignition. This was due to the absorbed oxygen 
stripes.-Dr. Heinrich Bolau, in Illustrirte Zeitung. setting up chemical action with · the hydrocarbons of 

• , . ,  .. the coal, and not, as was generally supposed, from the 
SpontaneOu8 C ornbu .. tioo. oxidation of the coal. Nearly all the vegetable and 

The following is the condensed report, published in animal oils had the power of absorbing and combining 
the insurance Monitor, extracted from the Weekly Lon- with oxygen, and this gave them the power of drying ; 
don Times, of an address delivered by Professor Vivian and one of the most usual causes of spontaneous igni
Lewes to workingmen at the meeting of the British tion in workshops and factories was to be found in oily 
Association recently held in Nottingham, England. waste or rags, as the oil being spread on the surface of 

The learned professor began by sho wing how the the material offered a large surface for oxidll.tion, while 
labo�s of Priestley and Lavoisier had led to a true the rags or waste, being excellent non-conductors of 
knowledge of the actions taking place d uring combus- heat, allowed the temperature to rise until ignition 
tion, and showed by experiment that in all the ordinary took place. Well-authenticated cases were known. in 
cases of combustion a chemical union was taking place which sparrows building their nests of oily waste in 
between the constituents of the burning body and the eaves of houses had caused serious fires. Hayricks 
the oxygen of the air. The idea of combustion, how- which had been built from grass improperly dried be
ever, must not be limited to processes of oxidation, al- fore stacking were also very liable to spontaneous igni
though they were the most important ; and in order tion ; this being due to the sap of the grass taking up 
to get a true conception of the action, combustion must oxygen d uring a process of fermentation which evolv
be defined as " the evolution of heat during chemical ed heat, and the heat being kept in by the surround
combination. " It was then shown that the rate at ing hay, rose until the ignition point was reached. If 
which chemical action took place was to a great extent grass once well driQd then became wet by a shower, 
influenced by various factors, and that there were it became mouldy in the stack, but did not heat. The 
many cases in which the action was so slow that the lecturer then concluded b�' empha�izing the fact that 
heat escaped as fast as it was generated, and no per- the so-called spontaneous combustion was merely an 
ceptible rise of temperature took place, and such increase in the rate of chemical combustion from the 
actions were' generally looked upon as cases of ., slow slow st.age, which was hardly noticeable to active com
combustion."  Slow combustion was one of the most . bustion, and showed the fallacy of supposing that the 

SWAMP ANTELOPES IN THE ZOOLOGICAL GARDEN AT HAMBURG. 

FBox LIFE. DRAWN BY H. LEuTEllANN. 

\\nimals ; their form is slender and graceful and their 
coat beautiful in color and marking. Only the males 
have horns, which are inclined· backward a little and 
are slightly spiral. Their eyes are dark, brilliant and 
soft, like the eyes of a gazelle ; and their large, round
ed ears stand out from their heads. The coat of a 
�own male is of a deep black brown, while that of the 
young males and females is a beautiful glossy reddish 
brown. The back, breast and head are ornamented 
with white spots aud stripes ; bu� a narrow stripe down 
the back is white in the male and black in the female. 
The hair is longer than that of most antelopes and is 
coarse, bnt very glossy. 

The hoofs and false hoofs of these creatures are re
markably long and spread somewhat when they step, 
so that they can easily walk over swampy ground. 
They love the water, and, even in captivity, like to 
stand with their feet in ·  the wid e, flat tank that has 
been placed in their cage for that purpose. 

Our antelopes endure captivity well, as the expe
rience of the Hamburg Zoological Garden shows. The 
Hamburg antelopes that were not born in captivity 
came from Lagos, the Congo, Gaboon and froI'1 Why
dah. The swamp antelopes extend over more ' than 
1,200 miles of the coast of western Africa, and it is not 
known how far inland they can be found. 

In central and eastern Africa Speke's antelopes ( Tra
gelaphus SpekUr are found. They resemble those 

. described above in the form of the body and feet and 

important natural actions, and by its means the waste 
matter in the world was slowly got rid of, and convert
ed once more into simple gaseous compounds, aJl cases 
of decay being slow oxidation or combustion. All irr
flammable substances had a fixed temperature at which 
they burned actively with flame or incandescence, and 
this was called the " point of ignition."  In some cases 
an inflammable substance undergoing slow combustion 
was surrounded with a non-conducting material. and 
the heat due to the actions going on gradually rose 
until the point of ignition was reached, and it was this 
change from the little noticeable slow combustion to 
ordinary combustion, with its manifestation of flamE' 
or incandescence, to which the term " spontaneous 
combustion " had been given. The lecturer then pro
ceeded to consider special cases of spontaneous combus
tion, and showed that freshly burned charcoal, especi
ally when powdered, absorbed oxygen from the air 
with considerable rapidity and with a rise of tempera
ture, which with a large mass was in some ('ases suffi
cient to set it on fire. The important bearing of this 
was that beams, skirting boards, etc. , in contact with 
flnes and heating pipes, were liable to become charred 
at a comparatively low temperature, and this form of 
charcoal was very liable to spontaneous ignition when 
air came in contact with it. In the same way coal had 
the power of absorbing' oxygen from the air, and when 
in masse!! of a thousand tons or more, especially when 
much broken and moist, would undergo heating, and 

living' body could undergo any such action. The de
monstrations were interesting. and the conclusion of 
the lecture was followed by prolonged cheering. 

• t . ,  • 

lUangane .. e N odule .. In the Ocean. 

The Fortnightly publishes an article by Prof. J. W. 
Judd on .. The Chemical Action of Marine Organisms, 
disapproving the ch emical theory of the origin of 
oceanic manganese nodules. He says that all the deep
sea explorations show that this material is collecting 
very slowly, and he believes that the muds have passed 
an indefinite number of times through the bodies of 
marine organisms. 

" At each passage of the clay through the organism," 
he says, " a  small addition of manganese and iron ox
ides would be made to the mass by th e action of the 
living structure on the sea water, and thus, in the 
course of time, these oxides might be sufficiently con
centrated to build up, by concretionary action. the re
markable nodule!;! on the ocean bed. 

" Such action would be in complete analogy with 
processes going on in fresh and salt water, by which cal
careous, siliceous, phosphatic, and ferruginous deposits 
are being.evE'rywhere forined in the waters of the ocean, 
while all theories of the direct separation of the man
ganese and rarer metals from their state of excessively 
dilute solution in sea water by chemical reactions ap
pear to me to be beset with the greatest diftlculty." 

© 1894 SCIENTIFIC AMERICAN, INC.



RECENTLY PATENTED INVENTIONS. 

Engineering. 

VALVE GEAR. -Jehial Spencer, Mil
ledgeville, TIl. A reciprocating slide is, according to 
this invention, adapted to be actuated from the engine 
pitman, and connected by an arm with a block held to 
slide in a link, and connected with the valve stem. The 
valve gear is in this way actuated from the pitman, is of 
simple and durable constrnction, very effective in ope
ration, and is designed to cause the engine to utilize the 
steam to the fullest advantage, permitting of conve
niently reversing the engine at any time. 

POWER HAMMER.-James B. Sweeney 
and Robert W. Laird, St. Johnsbury, Vt. A revolu
ble' drive shaft forms the fnIcrnm of a helve having 
a split end in this device, the vertically reciprocating 
hammer being arranged opposite the split end of the 
helve, in which is held a spring projecting into the ham· 
mer head, a box receiving the spring, and the box being 
pivoted and Iheld to slide horizontally in the head. 
The improvement affords a very simple and inexpensive 
hammer, designed to deliver an elastic blow similar to 
one given with a hand hammer, the hammer being nicely 
adjustable to regnlate the stroke. 

PROTECTING LANDS FROM OVERFLOW. 
-William and Harper McCanghan, GnIfport, Miss. This 
improved means of protection for river banks provided 
with levees consists in forming an outlet channel leading 
to a lower reservoir, the channel also having levees npon 
each side, but having near its mouth a dam just high 
enongh to permit overllow when the danger point is 
reached, the river at all other times flowing in it<! normal 
channel. The dam is inclined on each side of its middle 
to permit a steady rise on the river side and an easy and 
gradual flow on the other side. 

LEAST RESISTANCE FOR VESSELS, ETC. 
-FranC18 E. Muls, San Francisco, Cal. This inventor 
has designed a form of body which, either solid or hol
low, with a given length and end displacement, will pass 
throngh the air, water, or other resisting medium, with 
the greatest sustained velocity and the least expenditure 
of power. Such body consists mainly of two laterally 
adjoined and longitudinally reversed wedges, connected 
and merged together laterally by four sides whose trans
verse planes · are at all points diagonal to the liues of 
taper of both wedges, twisting transversely ninety de
grees in their length and merging in chisel form ends. 
Such body is adapted for mi\itary and other projectiles, 
boats and floating craft, etc_ 

DREDGER.-Samuel P. Hedges, Green
port, N. Y. The frame of this dredger is portable and 
may be placed on a float, extending over the edge, and 
the constrnction is such that the dipper arm is under 
the entIre control of one individual, who is able to 
swing the crane in any desired direction, control the 
upward movement of the dipper arm, its inward and out
ward movement, and its plunging movement to reach the 
soil to be removed, the operator also holding ·the dipper 
arm in fixed position while the dipper is receiving its 
load. 

Ha1lway Appliances. 

CAR REPLACER.-Albert S. Debose, 
Cuero, Texas. This device comprises two triangnlar 
blocks rigidly connected by transverse tie rods, each 
block having side flanges, a cnrved npper surface, a lon
gitudinal groove in its upper surface, a slot at the broad 
end commnnicating with the groove, and a central lon
gitudinal rib tapering toward the broad end of the block 
and projecting into the slot. The hnplovement forms a 
very cheap and simple device, which can be quickly set 
in place at any point where a car has been derailed, to 
facilitate replacing the car on the track, either in the or
dinary roadbed or npon a bridge. 

CAR DUMP.-Hiram P. Williams, Som
erdale, Ohio. This is a dumping mechanism npon which 
a car or other vehicle Inay be readily placed and held so 
that tbe load Inay be dumped from either side of the ve- . 
hicle by the nse of a motor or the strength of one or two 
men. Combined with a drive shaft carrying gear wheels 
is a number of disk-like cradles, each having in its np
per edge a recess extending below the center of the 
cradle, and teeth on its periphery, the cradles being ec
centrically mounted on a rock beam. 

CAR BRAKE HANDLE.-John Marris
sett, Vanconver, Canada. A pulley is, according to this 
invention, rigidly secnred on the brake shaft, and adja
cent on the shaft is a loosely supported bracket in which 
is fulcrumed a handle adapted to frictionally engage the 
pulley, there being a stop to limit the movement of the 
handle in one direction. When the crank handle is 
turned in one direction the chain is wound on the shaft 
in the usnal way, applying the brake, bnt when the brake 
is released, the shaft turns without turning the crank 
handle, obVIating the danger of one being struck and in
jured by the rapid reverse movement of the crank 
handle. 

MILEAGE BOOK. - William Boll, Red 
Oak, Iowa. This is a very handy and simple book, hav
ing an extensible mileage strip, keeper plate, gauge strip 
and reel, with a guard flange on the keeper plate, the 
mileage strip being adapted to be severed without sever
ing the gauge strip. The book is designed to have all 
the advantages of the customary mileage book, with the 
additional one that a certain length of strip represents a 
certain value. so that the strip Inay be easily tom for the 
amount desired and a mistake is not likely to be made. 

CAR SEAL. -Benjamin J. Sturtevant, 
St_ PanI, Miun. This seal for car doors, mail bags, etc., 
is very simple and durable. cheaply manufactured and 
easily applied. It conslsta of a tag made of clay or other 
suitable material, formed with a recess into which opens 
a slot, a spring hook being adapted to be drawn into the 
recess, and having sharp or pointed ends engaging the 
walls of the slots. 

Electrical. 

ARMATURE CONNECTION. - Oza Du
fault, Spencer, Mass. This is a simple and effective de
vice for connecting the terminals of armature coils with 
the commutator barB. Combined with the CQmmutator 
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barB is a terminal piece for attachment to the end of the 
arInature conductor, and a winding of a cord of insulat
ing material for holding the end pieces in contact with 
the arm of the comn;mtator bar. 

ELECTRIC ALARM. -Samuel T. Sand
ers, Granite, Montana. This alarm is more especially de
signed for use in mines, to automatically sigual to the 
engineer the arrival of the cage near a gallery at the time 
the chairs have been moved into the mine shaft to sup
port the cage. The invention consists of an insulated 
slide connected with the mechanism for operating the 
chair!! iu thrl galleries, conductors held. on the slide and 
connected with the circuit. wires, aud a -circuit-closing 
arm on the cage adapted to engage the conductors to close 
the circuit to sound the alarm. 

ELECTRIC LOCK. - Robert V. Cheat
ham, Louisville, Ky. No key is employed with this 
lock, which is suitable for use on all ordinary house 
doors, especially those leadiug to the outside, as it can
not be ouened unless one knows the combination. The 
meci1a.nh;m comprises a series of push buttons, a circuit 
closer connected with certain of the buttons, aud an 
electro-magnet connected with some of the circuit 
closers, the armature lever of the magnet normally lock
ing the door bolt. The battery for the electric door bell 
also serves as the battery for this lock. 

Mechanical. 

LIFTING JACK. -Walter Johnson, Mid
dletown, Conn. Under the special construction pro
vided for by this Invention the jack may be locked at 
any height to which it may be adjusted. The standard 
has opposing binding surfaces, and a handle lever piv
oted to the standard is connected with a lifting piece, 
while a curved detent bar plays between and engages the 
contact surfaces, a lever bent from a rod of metal form
ing 8, short arm linked to the deteut bar, portions being 
pivoted to the handle lever, and with II long arm extend
iug adjacent to the handle lever. 

MACHINE FOR BORING FRAMES TO BE 
CANED.-Karl F. G. Maier, Baltimore, Md. in this ma
chine, when a form is placed in front of the boring tool, 
the form is autoInatically shifted to constantly present a 
new surface of the seat frame to be bored, simple means 
being provided for driving the boring tool simultaneously 
with the operation of the form, and giving to the boring 
tool a timed advance and return movement. The ma
chine is very simple, compact, and inexpensive, and is 
designed, with a boy's attendance, to accurately do much 
more work than an experienced hand can do on the com
mon upright machine. 

P R I N T E R ' S  G A L L E Y.-Emil Lau, 
Brooklyn, N. Y. The side and head pieces of this gal
ley have mitered abutting parts to form a comer, and a 
piu extende longitudinally into the side and head piece, 
the piu having transverse nicks or grooves, while fasten
ing pins extend transversely through the side and head 
piece and through the nicks, thus Inaking a galley which 
shall be as light as possible, while especially strong and 
trne at the comers. 

PRINTING PRESS PERFORATOR. -JO
seph T. Scott, Creur d'Alene, Idaho. This is an attach
ment for an ordinary printing press to enable the paper 
to be autoInatically perforated at the same time it is 
printed. It is an elongllted case with open upper side 
to be locked into the type form, there being a slide bar in 
the bottom case provided with cams and a spring between 
the end of the case and the slide bar, while an angular 
lever is pivoted to the case, and a perforated bar above 
the slide bar is provided with perforating brads. The 
angular lever is adapted to contact with a block carried 
by the platen to cause the brads to perforate the paper, 
the perforator bar and brads being driven in the case 
as soon as the Impression is made. 

PNEUMATIC ROAD CLEANING SULKY. 
-John Jacob Astor, New York City. The two wheels of 
this road cleaner are loosely mounted on the axle, and on 
the inner face of one of them is a bevel gear facing 
a similar gear splined upon and having a limited lon
gitudinal movement on the axle, the gears being thrown 
into engagement with each other throngh an intermedi
ate pinion, by means of a handle lever within ready 
reach of the driver. By the revolving of the axle, on the 
movement of the lever, a double acting bellows is ope
rated to afford an air blast, the bellows being supported 
by brackets from the platform, and the link and pin!on 
connection being such that the rapidity of the operation 
of the bellows may be readily regulated to supply a more 
or less powerful current. The bellows has a supplemental 
nozzle, " hich may be moved vertically or carried to 
either side of the machine, and that the dust may not fly 
upward as it is blown from the road when the cleaner is 
drawn forward, a hood is made to cover both the nozzle 
proper and the auxiliary nozzle. This cleaner is de
signed to effectively clear the roadbed of dust, or any 
light or l<Y.lSe foreign Inatter, depositing the removed ma
terial along the line of the road. This invention was 
illustrated aud described in the SCIENTIFIC AMERICAN 

of September 3, 1892, and a fine working model was on 
exhibition at the World's Columbian Exhibition last 
year, where it attracted much attention. 

LEATHER MEASURING MACHINE. 
Jules E .  Fortin, Quebec, Canada. The measurement of 
leather by this machine is effected by the disposal of 
numerous little weights hung at regular distances apart, 
each weight representing a certain space or area, and 
the weight by their displacement affecting the scale 
beam. The parts are so arranged that by raising a side 
of leather against the suspended weights, and effecting 
the balance by a counterpoise on the scale beam, the 
size of the side of leather will be indicated in feet and 
inches on the beam. 

WOVEN CHENILLE FABRIC. - Leed
ham Binns, Philadelphia, Pa. As a new article of 
manufacture, this inventor has devised .a strand of 
chenille comprising separated sets of warps, wefts 
binding each -separated Bet, the wefts of the several sets 
crossing each other at their middle and between the 
separaWd sets of warps, the ends of the wefts project. 

ing from the outermost warp threads in the several sets 
forming tufts or loops, while a core thread extends 
through the space formed by the crossing wefts. 

BOAT.-Alfredo D'Costa Gomez, Buca
ramanga, Colombia. - This inventor has devised a style 
of boat especially adapted for the navigatiou of shallow 
water, or for streams in which there is considerable 
current_ For the ordinary hull of a vessel is substituted 
a series of floats made of hollow cylinders of light 
metal, pointed at the forward end, each float having on 
its upper surface a longitudinal beam, and the floats of 
each series being connected by transverse beams, the 
latter being connected by deck beams, upon which is 
supported the deck and other desired structure. 

PLATFORM RAILWAY.-Thomas Ke:l
nedy, No. 36 West 116th Street, New York City. Ac
cording to this invention a central staudard in a circular 
base constitutes a pivot or guide for a circular platform 
of solid or skeleton constrnction, upon which are cir
cular tracks for cars or carriages, the platform, in ad
dition to its central bearing, being partially supported 
by vertical spriugs arranged iu a circle at a dis
tance from the central standard, the springs being of 
different lengths, with the longer one at one �ide, so 
that the platform will normally be held in an iuclined 
position. By alternately depressing the high side of the 
platform and permitting it to rise by the action of the 
springs, single cars or carriages, or trains of vehicles, 
may be made to travel constantly around the track, 
the rocking movement of the platform being effected 
by a motor, or by a rope or chain pulled by hand. The 
improvement afftlrds an entirely safe constrnction for 
merry-go-rounds or carrousels, giving the occupants of 
the cars a smooth and regular undulating or rocking 
motion, and it may also be utilized for purposes of dis
play or employed as a toy, making rolling objects or a 
display frame exhibit various articles. A flgure or 
group of figures may be secured upon the central por
tion, to remain stationary or revolve therewith. 

BICYCLE SUPPORT. - Benjamin B. 
Davis and James F. McGowan, Athens, Ga. This is an 
extensible prop having at one eud a fastening by 
which it may be secured to the bicycle frame at front rod 
between the upper and lower main tubes, and provided 
between its ends with a clasp adapted to cngsge and 
scotch the wheel, the free end of the prop resting on the 
ground. The device is very simple and inexpensive, and 
may be readily applied to and removed from the ma
chine_ 

HARNESS ATTACHMENT.-Edward K. 
Griesemer and John H. Manger, Reading, Pa. Combined 
with the breast collar of a harness and the thlll of 
a vehicle is a spring clip to chlBp the thUl, one member 
of the clip terminating in a socket and the other member 
projecting into the socket, the free end of the clip being 
adjusted by a screw, while a lug on the breast collar 
enters the socket and is engaged by a catch. The im
provement forms a simple means of attaching a horse 
to the thills, being especally adapted for a light bar
ness, forming also a supplemental attachment to an 
ordinary harness, and a safeguard against accident. 

BRIDLE BIT, -Robert Sears, Newark, 
N. J. The -cheek pieces or !{lIards, according to this 
invention, have extensions with eyes, the extensions 
forming bit-receiving recesses open from the edge of 
the cheek pieces, in which loosely flt the ends of a jaw 
strap, the strap being detachable from the eyes to 
permit entrance of the bit. This attachment for check 
reins InaY be applied to an ordinary bit, to prevent chaf
ing of the horse's mouth, and when used lit connection 
with a chin strap Inakes the checking action more effec
tive, snpporting the chin straP nearer the point of the 
jaw and preventing undue straining of the strap or 
the bit. 

THILL ·COUPLING.-James S. Patten, 
Baltimore, Md. A ahnple constrnction · of latch-plate 
and actuating devices has been provided by this invent
or, the latch being autoInatically set and released by 
the proper movement of the·· thills. 'l'he device oper
ates efficiently to take up all wear and also acts as an 
anti-rattler, while it can be made at a small cost. 

SWORD BrLT AND H ANGER. -Laurent 
H. Allien, New rork City. This belt has a keeper, 
the lower end of wbich has an eye with a downward 
and outward Inclination, and the hanger· has at its 
upper end a snap with the tongue at its inner side, the 
snap engaging the lower end of the keeper. The hanger 
and sword may be quickly and easily removed from the 
belt or arranged in engagement therewith without dis
placing the coat or disengaging or upturning the belt. 

BANDOLIER.-Joseph Bertrand, Hough
ton, Mich. This article consists of a suspending strap 
or band. a pendent apron with sheath or pocket inclos
ing a rigid and perforated plate, while a load hauger is 
adjustably connected to the apron on the outer face. 
This bandolier is very simple, durable and inexpensive, 
and is designed to assist porters or others in the car
riage of various articles, permitting of the load being 
carried as far from or as near to · the waist line as pos
sible. 

HOSE COUPLING.-Patrick J. Barrett, 
Boston, Mass. The two sections of this coupling, when 
pressed together, become engaged by a slight tum or 
twist, there being on the exterior of one section teeth 
engaged by a tilting pawl on the opposite section. while 
a revoluble collar adjacent to the pawl has a cam slot 
engaging the shank of the pawl. The coupling makes 
an absolutely watertight joint, affords a clear water
way, and is so made as to facilitate the attachment of an 
electric signal to a hose. 

SLIDING LADDER.-William J. Thur
wanger, Philadelphia. Pa. This is an improvement in 
ladders designed to be pushed back and forth opposite 
a row of shelves. The constrnction is such that the lad
der will be held I very steadily and its foot prevented 
from swinging laterally, while the ladder and its sup
ports may be easily applied to the ceiling or the shEilving 
of a room. 

WRITING TABLET AND MANUSCRIPT 
HOLDER.-Barton W. Scott, San Jose, Cal. This is a 
casing made in the shape of a book, with two wiuding 
rollers for the paper, and a spring·actuated mechafiism 
in the casing adapted to be connected with either roller 
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to move the paper up or down. The device is more 
especially designed for the use of reporters, writers, 
public speakers, etc., the matter being written on a con
tinuous sheet or web of paper. 

MUSIC STAND.-Frances Higbie, Brook
lyn, N. Y. This invention provides an Improvement in 
clamp joints, whereby any horizontal object, such as 
a music rest, bracket or table, may be adjustably held 
upon an upright support without · the use of set screws, 
etc. The constrnction is such that the bracket or table, 
when moved to the desired point upon the standard, 
will remain stationary, and the more weight it carries, 
the more flrmly will it be held to the standard. 

METAL PIPE CONNEC1'ION.-Patrick 
J. McGuire, New York City. This Is a connection espe
cially adapted to unite sections of soil pipe and prevent 
the passage of sewer gas. It comprises a conically 
euiarged hub in which is seated a mating joint ring, a 
soft metal joint ring being formed between a cylindrical 
extension of the conical hub portion, while-there are ex
ternal threads on the inserted pipe sectiou. With this 
construction the work of pntting up soil pipe in a 
building may be materially expedited. 

DUPLICATE WHIST.-J oh n G. Bntler, 
AugtjBta, Ga. The novel shaped tray devised by the in
ventor for playing this and other games of cards ill cruci
form, with raised border and card receptacles in the 
branches, in which are projections to confine the cards 
in a given direction, with freedom for removal when re
quired. The Improvement facilitates the playing Hf the 
different " hands " over again, either by the sam.e part
ners or by transferring the hands intact to opponents. 

BASE BALL BAT.- Charles Jacobus, 
New York City. In a longitudinal axial bore of the 
bat, according to this iuvention, are placed heavy balls, a 
screw plug closing the outer eud of the bore, and facili
tating the placing or removing of the balls. As the bat 
is swung for a stroke the bans slide outward, to increase 
the effectiveness of the blow, the balls moving toward 
the handle end, and thus decreasing the weight of the 
bat, when the latter is held upright. 

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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tasteful design. Messrs. Rossiter & Wright, archi
tects, New Yo.rk. 
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ham Manor, N. Y. Perspective view and floor 
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. and floor plans. Mr. Frank W. Beall, architect, 
New York. 

5. Engravings and floor plans of a suburban residence 
erected at Ashbourne, Pa., at a cost of $4,800 com
plete. An attractive design. Harrison Allbright, 
Esq., architect, Philadelphia, Pa. 

6. A suburban dwelling recently erected at Edgewater, 
m., at a cost of $10,216. Floor plans and perspec
tive elevation. Mr. F. B. Townsend, architect, 
Chicago. 

7. A colouial cottage at Buena Park, TIl., recently com
pleted for Guy Magee, Esq. Floor plans and per· 
spective elevation. An artistic design. 

8. A modem half-timbered cottage at Wyncote, Pa., 
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allied subjects_ 
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The charge for Insertion 'IJIIIder this head is One Douar a line 
for each. insertion ; alHn£t eight words to a line. Aa1'er. 
ttBements must be received. at publication office as earl'll as 
Thursday morninq to appear in the foUowifllJ week's issue 

The new material, " Linenoid," Westfield. Mass. 
For mining engines. J. S. Mundy. Newark, N. J. 
., C. S." metal polish. IndianapoliS Samples free. 
Best Handle Mach'y. Trevor Mfg. Co., Lockport, N.Y. 
Manufacturers' agency, O. M. Howard, San Fran., Cal. 
Microbe KIller Water Filter. McConnell Filter Co .• 

Bulfalo. N. Y. 
Wanted-Light machinery or specialties to hUlld. P. 

G. Fleming's Machine Works, Elizabeth. N. J. 
Pipe frame trnck baskets, steel and wooden trucks, 

etc. L. M. Moore. Rochester. N. Y. See page 399. 
steam Hammers. Improved Hydranlic Jacks, and Tnbe 

Expanders. R. Dudgeon. 24 Columbia st .• New York. 
Screw machines. milling machines. and drill presses. 

'l'he Garvin Mach. Co .. I..aight I>Dd Canal sts .• New York. 
Centrifugal Pumps. Capacity. 100 to 40,000 gals. per 

minute. All sizes in stock. Irvin Van Wie, Syracuse. N.Y. 
Carborundum - hardest abr"slve known. Send for 

prICes of wheels. powder, etc, Tbe Carborundum Co. 
Monongahela. Pa. 

Emerson. Smith & Co., Ltd.. Beaver Falls. Pa., will send Sawyer's Hand Book on Circulars and Band Saws 
free to any address. 

Leading manufacturer of surveyors' instruments desires partner with $15,000. Prolltable Investment. Du
mont. box 773, New York. 

Guild & Garrison. Brooklyn, N. Y •• manufacture steam 
pumps, vacuum pumps. vacuum apparatus, air pumps. acid blowers. filter press pumps. etc. 

Thos. Pray. Jr •• box 2728. Boston. Mass. Testing Steam 
Power, Waterworks Pumping En2ines, Steamships, etc. 
Write for advice, charges, information. 

The " Olin" Gas and Gasoline Engines. from 1 to 10 
horse power. for all power purposes. The Olin Gas En
gine Co .• 222 Chicago Street. Bnlfalo. N. Y. 

'rhe best book for electricians and beginners in elec
tricity is " Experimental SCience, U by Geo. M. Hopkins. By mail. '4 ; Munn & Co., publishers. 361 Broadway. N. Y. 

For the original Bogardus Universal E�ntrlc Mill, Foot and Power Presses. Drills, . Shears, . etc .
• 
address 

J. S. & G. F. Simpson, 26 to 36 Rodney st .• Brooklyn, N. Y. 
Wanted-Mt>ehinery for making steel sof .. and mat

tress springs. State power required, capacity, cost, etc. 
A ddress hMachine." post office Wellington, New Zealand. 
Competent persons who deSIre Slfencies lor a new 

popular book. of ready sale. with handsome profit, may 
apply to Munn & Co.. ScientifiC American office. 361 
Broadway. New York. 

For Sale-Patents on a Une of gOOds handled by the 
bardw"re tr"de. I will sell all or part of the Eastern 
States cheap. We oonnot reach that territory to "dvantage. H. R. Van Eps, Peoria. lll. 

Patent For Sale-The Aeberly cattle stall device for the enhancement of comfort and cleanliness of milk cattle. Is simple. dur"ble. and can easily be oojusted to almost any crib. The U. S •• Great Britain, and Canada letters patent for sale. M. ScheJ,llbri. 396 Van Buren st. St. Paul, Minn. 
rrSend for new and complete catalogue of Scientific and other Books for sale by Munn & Co .• 361 Broadway. New York. Free on a.PDlication. 
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Mi n eral .. sent for exlUuination should be distinctly marked or labeled. 

(5832) T. H. De S. writes : Given a 
pump in a position where the water pressure, due to the 
elevation to which the water has to be put, is 92 pounds 
per square inch. and with such size discharge pipe that 
w hen the pump is delivering 200 gallons of water per 
minute the pressure runs up to 180 pounds, now If a 
larger size discharge main is used. of such diameter that, 
when 200 gallons is still delivered, the pressure is only 
120 pounds, what is the saving expressed in horse 
power ? Please give the formula. A. The rormula is 
the hydrostatic height in feet saved, mnltiplied by the 
weight of water pumped, and prodnct divided by 33,000 
equals the horse power saved. As in the case stated. 
180 pounds-1OO pounds=60 poundsX2'3=138 feet hy
drostatic height saved. Then 138 feet X200 gallons X 8% 

229938 pounds = 229,938 foot pounds, and -- = 7'Z'/ horse 33000 power saved by the change. 
(5833) H. C. P. says : Will you kindly 

tell me what the compound if, made of that Is nsed for 
coating the inside of wooden battery cells to make them 
acld·prooH A. Have boxes perfectly dry, smear them 
inside with a hot mixture of 4 parts resin, 1 part gutta 
percha, and a little boiled oU. The mixture mnst be thor· 
())lg�y melted and stirred before use. A hot rod of 
iron may be used to melt it into the crevices. They can 
be nsed for any ordinary type of battery. 

J titutifit �lUtri,all. 
(5834) A. O. writes : I have a sink in 

which the waste water from the kitchen is poured and 
carried through four inch sewer pipe to a hole sixteen 
feet deep and 2).2 feet in diameter, 350 feet distant from 
the house. The top of the ground at this hole is four 
feet lower than where the waste pipe leaves the house. 
The hole is walled up loosely with boards to keep the 
earth from caving. A very disagreeable odor emanates 
from the sink, worse in the winter. The hole is covered 
and I have a ventilator shaft 6 inches sqnare and 4 feet 
high over it, but it makes no dtiference as to the odor 
emanating from the smk whether the ventilator is open 
or closed. Can yon suggest a remedy ? A. If yon have 
no trap in the waste pipe, the warmth of the house in 
winter will increase the draught through the open sewer 
pipe,:and thus increase a nuisance and danger that should 
not be tolerated under any plea. Put in a good deep trap 
as close nnder the sink as possible and as large as the 
sink pipe. Give it an occasional flnsh with hot water, 
and you will have no further tronble with sewer gas. 

(5835) Beta asks : 1. How long a line 
can the magneto telephone, used both as transmitter and 
receiver. be worked upon with good results, and what 
size iron wire should be used f A. It can be used over 
very long lines if of copper with metallic circuit. Up to 
10 miles No. 12 iron wire will answer. 2. Can a single 
wire with ground connections be used on a line two miles in 
length, or is a complete metallic ciIcuit very much better? 
A. Yes; but the full circuit is preferable if there is any 
induction. 3. Would there be any advantage in volume 
of sound and workt>ble distance in making the magneto 
transmitter larger than the standard Bell receiver ? A. 
As far as experiments have gone, there would not. 4. 
How many cells of Leclanche battery would be required 
to ring a call bell on a line two miles long, single wire 
with ground connections. or double. if, according to your 
answer above. a metallic circuit is to be preferred ? A. 
Two to four. 

(5836) P. R. asks : Will liq uid mercury 
attack tin or galvanized sheet iron ?  Will ammonia pure. 
or its vapors. attack the Slime ? Which would be the 
best things besides glass to hold both liquids ? A. An 
iron vessel is excellent for mercury. It will attack tin 
and zinc and become injured. Ammonia attacks zinc 
and attacks iron even if tin plated. Gutta percha or stone 
ware may be nsed for ammonia. Glass is generally 
employed for it. 

(5837) G. R. L. asks : 1. .Are there any 
substances that are not magnetically transparent ? If so, 
what ? A. Iron and steel absorb most of the lines of 
force. There is no substance such as you refer to. 2. 
Will you please explain the principles of the duplex tele
graph and the quadrupJex telegraph f A. For duplex 
telegraphy we refer you to our. SUPPLEMENT. Nos. 694. 
702, 796; for multiplex telegraphy to the same, Nos. 457, 
461. 

(5838) W. C. V. asks : 1. Is the use of 
glucose as a food injurious ? A. Not if pure. 2. Are 
there other sweets than glucose. which are produced by 
chemical processes, in the markets for table use ? A. 
saccharin. 3. How can one plant a cocoa nut in this 
country and succeed in having it grow ? A. success 
would be very doubtful except in southern latitudes. 
Address the Department of Agriculture. 

(5839) W. L. B. asks : I have a dynamo 
30 volts 8 amperes when wound with 8 pounds No. 14 
wire on fields and 1).2 ponnds No. 18 on armature. What 
sizes of wire should be used to obtain a potential of 50 
volts, using shunt field? A. Wind armature with 1:14 
pounds No. 22 wire. Call its resistance 4 ohms. Then 
the field must nave a resistance of 9!14 ohms. This would 
be given pretty closely by 8 pounds No. 18 wire. 
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8��::t,:'�gei.���bg.����r·op;;raiinii o,;'coii� 5

15.287 I t���m".:t\�.:'�ofilef. T�s�'::::d.;,;;oii::::::::::::.: : :  gl�:!il� joined staples for, Greaves & Wardle . . . . . . . . . . 515,315 : Locomotive crane, SeUers & Lewis . . . . . . . . . . . . . . . . .  616,025 Carriage side door and seat combined. E. Selen . . .  514.968 Locomotive draught regulator. McCulloch & Cartridge elevating mechanism. F. H. Richard •. . 515.130 I Welliver . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  : . . . . 515,IM 
8:��I�'ii'u������."tJ��J)/�: .����.::::::::::::::::: : : gIN'� LOC�,:����� .���. �.i�d���� ���.�����: �'. ���.���: 515,009 gg:l�' d§��eS�rl/:1!i.ILc�a'l';.s . . . . . . . . . . . . . . . . • • . . . . . . . .  515.1m tg�mw���:��i�E:'!.1�'i-m�F�M��!�I;,y:::: .::::::::: g�:� Chamber or other liquid receiving vessel. J. D. Lubricator. See Axle lubricator. . Rush . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 515,131 Mail bRll:. J. C. Jenkins . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  515,229 Chart. E. R. E. Cowell . . . .  . .  . . .  . . . .  . .  . .  . . .  . .  . . . . . . . . .  515,195 Malt liquors. heater and cooler for fennented, J .  (''1limney attachment, fire and water proof, A. C .  H. Kersenbrock . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 514:.935 Miller . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  515.153 Match stick bunchinl/: macbine, D. F. Eisenhart . .  515,201 Churu. Rosson It Wever . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  515.Q58 Matte from slag. separating. M. W. lies . . . . . . . . . . . . 615.illl Circuit making and breakinl/: device. D. H. Wi!- Mattress weaving macblne. wire. Finch & son . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. 514,981 Pfeilfer . .  , . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  515.202 8l�"'���' �.fer����::::::::::::::::::::::::::: .. .  g�:� ll:::��rn!i��ghl!;,:*��l1·:Bi .. ciibnm: : : · : : : : ::: g}g;iM 
8�\Y�g sJ:��.s���lhf�if���: 6': �: i��T(c::: : '. : :  m:� Me:���'Y. lj��������: .�� . .  ������� . . �������: 515.177 Colfee (lr tea pot condenser and dl1ppeT. J. A. Merry-go-round, W. Mumbrauer . . . . . . . . . . . . . . . . . . . .  515,088 McClellan. . . .  . . . .  . . . .  . . . . . . . . . .  . . . . . . .  . . . .  . . . .  . . . . Metal drilling machine. HaberS8.11B & Zinzen . . . . . . 514,990 Cold storage str':lctnre. Burnham & Meyers . . . . .  " . Metal from sl�, recovering, M. W. lies . . . . . . . . • • . .  515,1))2 Concrete pipe, moulding. E. L. Ransome . . . . . . . . . . Meter. See Electrical meter. 
8g�C.,���.1a�r:��:pi.;i · iioi;}.;r · for ' 8lipporting 5

H ll:��g:::���� ��"c;g.i.;����gB�LaV·,g,;i;::.��·�: i�:� and centering. F. L. Badger . . . . . . . . . . . . . . . . . . . . . .  515.311 Microtome. R. Slee . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  515,174 ('oru sbeller and grater. convertlble.W. E. Crock- Mill. See Grinding mill. ett . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . ..• 51'i,()14 Miners' hats. lamp support for. J. A. Simpson . . . . . 515,133 
8gr.'F�I�f����· t':d'�g�:�,!�: : : : : : : : :  : : : : : : : : : : : :  : : : :  gH:� �g�l�ln� �a��:Y���%�ide: :i: ii: 'Blaisdeii: : : : :  : :':.: g�&gU cOu:liI��:·co�'i,1i�l brake coupling. Car coupling. llg��!�rEn!i fr�::'�: X: <5: Lotimaii::: :::: ::::: ::: : g�&� Crane. hol.ting. W. S. Black . . . . . . . . . . . . . . . . . . . . . . . . .  515,276 Motor. See Current motor. Dynamo or electric Crate. foldlnl/:. H. H. Cummer . . . . . . . . . . . . . . . . . . . . . . .  015,196 1 motor. Electric motor. Gas motor. Gas or 
g::�';;,:�I�C���f��·. IJ�()��ii8�oii: : : : : : : : : : : : : : ':. : g�:� Naif.etli�\,"3:�;��i. Steam .. nd gas motor. 
8���::�0'l�:.c�I:��t�lc�li: ·Brndiey::.5i4:00:i; gH:�I ! ��i�t�?e�b�u�v��1�Liv·ing.ton·. : ... : . .. . : ... .. . :: ... . :: : :  �mril Curtain IIxture, E. Schauh . . . . . . . . . . . . . . . . . . . . . . . . . . 515,172 Nut lock, J. D. Campbell . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  515,111 Curtain holder. O. E. H. Kramer . . . . . . . . . . . . . . . . . . . . 515,GOO Nut making machine. S. H. Markham . . . . . . . . . . . . . .  ·615,005 Curtain ring, A. B. Schofield . . . . . . . . . . . . . . . . . . . . . . . .  515,097 Nut. vehicle spindle, R. W. McClelland . . . . . . . . . . . .  515,089 Cutter. See Band cutter. Boiler line cutter. I Office Indicator. J. H. Phillips . . . . . . . . . . . . . . . . . . . . . . .  515.012 Glass cutter. Oil can and lIller. E. W. Luce • . . . . . . . . . . . . . . . . . . . . . .  515.124 Cycle wheel. Rucker & Mills . . . . . . . . . . . . . . . . . . . . . . . . . 514.965 Oil or fat. apparatus for extracting, J. A: Light-Cyclometer. I. L. Sheldon . . . . . . . . . . . . . . . . . . . . . . . . .. . .  515.257 ball. Jr . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . • • . . . . . . . . . . . .  , .515,240 

(5840) G. E. B. asks why it is that some E:�t�Y';,�'iIFn�a�:jl�����::��:c�ri�:?O�l��.��.� gl:g:m 8������g :���i;o�s �f��r,;;;cy;mides,'ieachinii; 514.
969 tower clocks have such very heavy pendulum bobs. as Dental tool, F. A. Kotts . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  51',941 Janiu & Merrill . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 515,14l! 

heavy as 500 pounds . . A. Heavy pendulums are made to B:��:.ac���ep�!¥�c8::,����ed. Bailey & Barker . .  515,10
1 �:��l��.�rs'i�!:'�o':f.c�.crfiu�d�rs��.��:��: :::::.: �ll:�r. counteract the effect of vibratIOn in towers by wind or Disinfecting aY.llaratus. B. C. Graves . . . . . . . . . . . . . . .  515,210 Packing. valve stem, J. Olson . . . . . . . . . . . . . . . . . . . .. . .  515,005 

other causes, which produces an irregular beat in light ggg�, ���:��� ��';n.rra!du�h�;:.�:; T: 'wiiite : : : : :  �U:� �::.��':;:��:iW-�i:���k�·. ���.::::::::::::::::::::.: ��::� pendulums. The heavy pendulum also lessens the pen. I Door securer. !". Provon.ba . . . . . . . . . . . . . . . . . . . . . . . . . . 515.167 Paper bRll:s. machinery for manufacturinl/: satchel 
dulum rod vibration due to the beat of the pallets. Dra�m!�� . .  ���������.�' . . �����������' . . .  �: . .  �: 515,076 Pap��t�����Htiig'_;,�'i::���fne:G: w: Gii..Zier:: .:: glg:� 

(5841) H. G. A. asks if fifteen convolu- E�:�gf:� ::::��rg��'lHi. ¥ftc�b: : : · · : : : : : : : : : : : : :  gl:g:� �:�:�s���in�ill�t�?�t��lgoideaor; ·F:B:F:camp.: 615,000 
tions of wire on a spark coil would make a larger spark Rr��ser. COm�Odej e�c'L A·

I
K. Hatteberg . . . . . . . . . . gll'!l'r p.J�.l . . .  ·i> . .  :ld· . .  · · ·F .f: . . . .  

i · · · · · · · · · · · · · · · · · · · · · ·  . .  514,987 

than 8 convolutions. A. Yes. D�1l1�: ::::ghl�:' hOrizo:iaF1.·ii: 'Rlchards: : : : : :  515:t:J Pen�u'��·cr��o�nc�.e., .;.rJh�: iil: 'Wei •• ·enborn: : �l:&� 

TO INVENTORS. 

Dumplnl/: rack. Underwood & Prall . . . . . . . . . . . . . . . . . 515.�66 Perfume receptacle. portable. G. A. Ritter . . . . . . . .  515, Dust knd 8havjng� collector, G. J. B. Skinner . . . . .  515,259 Photographic camera shutter, S. C. Jones . . . . . . . . . . Du.t and waterproof protector for sbelf goods. Photographic vignetter. H. L. Hultgren . . . . . . . . . . .  5 combined. N. F. Br .. ndeherry . . . . . . . . . . . . . . . . . . . .  515,141 Plano action. W. L. Hawes . . . . . . . . . . . . . . . . . . . . . . . . . .  51 • Dust pan attachment. R. B. Adams . . . . . . . . . . . . . . . .  515,036 Piano "ctlon regulator"H. P. Brown . . . . . . . . . . . . . . .  515,279 An experience of forty-four years, and the �reparation Dye. basiC yeHo'!>. A. Weinberg . . . . . . . . . . . . . . . . . . . . .  515.100 P!ano action. uprlg�t, ti. M. Guild . . . . . . . . . . . . . . . • . 515,049 
of more than one hundred thousand applicatIOns for pa- Dye, brown &zo. ttoll'mann & Krohn . . . . . . . . . . . . . . . . 514.931 P!ano damper. A. 'L Straucb . . . . . ... . . . . . . . : . . . . . . . . .  515,176 
tents at home a.:Qd abroad, enable us to understand the I Dynamo or electric motor, L. Gutmann . . . . . . . . . . . 615.216 P!snoforte ac�ion, upriJlht. I�udwI.g" & EncBson . . .  515,152 
laws and pr,:,<?t!ce on both co�tinent8, and to possess un- I Egg beater. J. F. ReI!D . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  615.249 P�anos, 8tr1ngln�, C. S. Weber ... . . . . . . . . . . . . . . . . . . . .  514,976 
equaled faCIlItIes for procurmg patents everywhere. A Electtic cable. T.".GuI11eaume . . . . . . . . . . . . . . . . . . . . . . . . 614,925 PIgment from lead fumes, makIng sublimed lead, synopsis of the p"tent laws of 'the United St.ates and all I ElectrIC distrl�utlOn box. O. D. & M. A. Kleln- E. O. Barilett . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  515,042 foreign countries may be had on .. pplication and persons steuber . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . • 515,087 Pigment from leoo fumes. method of and apparl1-contemplating the securing of patents either at home or I Electric machinej dyna'!'-o. C. F. Brush . . . . . . . . . . . .  514,907 � for making white lead. E. O. Bartlett . . . . . .  515.041 abroad, "re invited to write t.o this ' office for prices Electric mo�or . . a ternatmll current. C. S. Bradley 514.903 Plglttt'lnt from lj1!'talbc fumes, apparatus for the whicb are low. in accordance witb the times and our ex- Electrical CIrcUIt· controller R. Callender ... 515.108. 515.109 . manufacture 0'1.. E. O. B..nlett . . . . . . . . . . . . . . . . .  61§.040 
tenslve ;facilities for conductillll: the bnslness. Address Electrical converter. A. L. lUker. . . . . . . . . . . . . . . . .  . .. PI.-ment furnace. "!ll. O. Bartlett . . . . . . . . . . . . . . . . . . . .  515.009 MUNN & CO .• office SCIENTIFIC AMERICAN. 361 Brooo- Electrical met','r. N. Tesla. . . . . . . . . . . . . . . . . . . . . . .  . . . . . Pin. See Safety pm. 
way. New York. . �::�:ig�: 1io�t�1 & 'riecker: : :  : : : : : : :  : : : :  : : : : : : : :  : :: : �t��el���. tl�����.�·::::::::::::::::::::::::::.: : :  gH:� Elevator brake. electrlc. G. A. Brown . . . . . . . . . . . . . .  5 ,281 Planter. R. B. Ormiston . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  51i!.11>9 ����r ���k�i:�:��:-';. J. Shaw . . . . . . . .  .515.255, 515,256 �l:��:�: ��:��(eW ��':n�biiP.��.� .'.

t . .  �l::::::::::.: : �15:� INDEX OF INVENTIONS Engine i�dlcators. reduclngmecbanlsmfor .team. Planter. corn. Liston & Schick . . . . . . . . . . . . . . . . . . . . . 5W143 
Enft��:. :t:.j�g?�iiei-· for ilis ' 'Low' &; G'Ow::: ::: gl:&� �l:t� �¥t<t,,��fIaw. s:r'!�'h�::!�.�� •. �:�: .��l.�.::: . .  g�:m 
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Excelsior cutting machinei W. W. Ryan . . . . . . . . . .  515.059 Plow. J. H. Wiles . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  514.978 Extractor. See Stump extractor. Pocketbook. M. Scheuer . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  615.096 Eyeglass frame connecting sprinl/:. H. H. Hemp. Pocket knife. B. Von Bultzingslowen. . . . . . . . . .  . .  515.045 
Fasl�';,in'g'd;,vice: W:ii: Payne: : : : : : : : : : : : : : : : : :  : : : gl�:� �g��.;.e�6f!eb� �;.�'g:.)�·p:·:M:Orrljj ·::::::::::: ��t:m Feedwater beater .. nd purifier, R. G. McAuley . . . . 514,954 Pot. See Flower pot. Fence. J. M. Fulmer . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  614,922 Potato dil/:ger, D. Y. Hallock . . . . . . . . . . . . . . . . . . . . . . . .  515.120 

����: rm�ot�i;�fed��j: ·oiiei-·::::::::::::. '::::::.: i��:�� ��!;:�y sk�!nB�I�a;:e��:"Hliy' press: · · · · ·  . . . . . . . . . 515.221 
" N D  E&CH BEA RING 'rH&T D&TE. Fence. wire. H. M. Ander.on . . . . . . . . . . . . . . . . . . . . . . . .  614.894 Pump, J. F. Hess . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. 514,001 Fender. See Car fender. PUII1(l. air. F. Black . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. . .  514,000 
[See note at end of list about copies of these patent •• ] ID�:.rb1}eij�if���n/r�n':,';,����·.�: .�· . .  ���.��: : : : : : : :  m:m �:::N:)���a.:t�il�:,rr,1fi.�a:n����.���.��·::.:·.:·::.: gl:N� File. letter. A. Krah . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  515.052 Puzzle apparatus. E. E. Blanchard . . . . . . . . . . . . . . . . . .  514.001 Fire escape. Bouvier & Belair . . . . . . . . . . . . . . . . . . . . . . .  515,106 Rack. See Dumping r .. ck. 

1�f,;�������r;:.��:·s�P����W: woiiers::: ::. : : gl:t� ��::=��e�ale':Jh'{,�°':ia8el .. 'of' 'expiosioii: Vi: T: 514,
997 ::::::� ���s�Y�� :���!1?�s�e'!i:'.��.��: :::: :::: :.: glg:l.\? Acid, makinl/: citric, C. Webmer . . . . . . . . . . . . . . . . . . . . . 515,033 Unge . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 515,064 Railway switcb. E. H. Lel�hton . . . . . . . . . . . . . . . . . . . . . 515,l22 

1���¥�r:'J�c��Bi�k�S������: : : : : : : : : : : : : : : : : :  ::.: : : gl:�:� :,l;�f��oi::��:�:.ew�l i!!�<f.�':�.� : : : : : : : : : : :  :':.: gll:� �ll::� ::a�g: � �F.���d::'·au: '::::::.:':::::::::: : gU:� Air, apparatus for heating and medicating com- Fishing reel. C. Wlebeck . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 5 Railway system, electric. N. Tesla . . . . . . . . . . . . . . . . . .  514.972 
Ailbr,.e::�<I,;o�lrn:,:*.e��.&. ii: 's: Ii: Iiarri. : : : : : :  gll:� �:�,.'1������';rt.;f���r.\aii80iiie: : : : : : : : : : : : :  : :':.: 5 Raib'i:���a��.� •. .  ������.i� . .  ����.�I�� . .  ���.����: .�: .�: 516,145 Airil:��. ��.��.li�.� •. . �����.��I.� •. �: �:.� .�: .�: �: 515,220 I �����r S'�:'L'rfil� ���i�" " " " " " " " " " " " " ' " ��:.a);��o£:�'ne�:re�c. C. J. Van Depoele . . . . . . 516.1m 

AIr compres.or. P. Brotherhood . . . . . . . . . . . . . . . . . . . .  515,282 Fountain. See /loda fountain. Ra�e ana gas stove, combined cooking. Finch & Al�'rme �,,:.!�Il alarm. Low water boiler alarm. I Fn,¥�: :�I'it� 'ln�8?1�:rt'fe�l��.d �� ��� �.�p�����s 515.033 Reel. 01r.,�I��8biiii'" ;.eii C  . . .  . . . .  . . . . . . . . . . . . . • . . . . .  514.919 

Alarm box. automatic. J. H. Smitb . . . . . . . . . . . . . . . . .  515.200 Furnace. See Gas producing furn"ce. Pigment Refril(er"tor. T. F. Crean . . . . . . . . . . . . . . . . . . . . . . . . . . . .  514.91( Animal trap, N. J. Tanner . . . . . . . . . . . . . . . . . . . . . . . .  , . . .  515,263 furnace. Refrigerator cars, extensible vestibule for use in Annunciator, electrical. N. M. Watson . . . . . . . . . . . . • 514.975 Furnace. M. C. Browne . . . . . . . . . . . . . . . . . . . . . . . . . . . . • . . 514,906 loadinl/:. H, C, Gardner . . . . . . . . . . . . . . . . . . . . . . . . . . . 514.923 ��� I��i�!Brb::"lage, F. B. Brock . . . . . . . . . . . . . . 514.905 ����Nrt..:s��r�eihOd ·;,i; and' apparatiis ' !;;r 515,197 1���ra����or8:�sg�J;p!r �;,.:r:t':,'i!: · ·Looomoiive 515,
182 �: rfe¥.":��l�aa�I�: ti. Iij-.Wefss.:-n: : : : : : : : : : : : : : : : : :  gl:�l:� FlIr'i:-::'�!n:as!s. ,:. :!�!iii' 'for 'separating' Di;'iiiJirc 515

,085 Rh::-�':i���.elf:;;'�n. :'i.�� ����. ����.l���: . . .  515,280 Ball:S. makinI/:. R. E. Hunt . . . . . . . . . . . . . . . . . . . . . . . . . . .  515.121 fumes from. fl. W. lles . . . . . . . . . . . . . . . . . . . . . . . . . .  515.064 Rheostat. J. B. Lyon . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  515,241 

�:��';,�[�::: ;rafri, �a.:{��r '&' c"iiiooii::::::: :::: : : gM:� �����, tl!%�� F.eM:ii!e1lo";:�.: : : : . : : : : : : : : : : : : : :  g�:� I�ri'�stt�e�,fri��:�j;g: . . . . . . . . . . . . . . . . . . . ... 515,2M, 515.004 
Barrel .tand, M. A. Lockman . . . . . . . . . . . . . . . . . . . . . . . .  514.945 Furnaces. dust chamber for metallurgical. Roller. Bee Shade roller. Basket. fruit. '1'. Cogswell . . . . . . . . . . . . . . . . . . . . . . . . . . . .  515,072 Chanute & lies . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 515.()11 s"ddle attacbment. C. W. Leupold . . . . . . . . . . . . . . . . .  515,239 

© 1894 SCIENTIFIC AMERICAN, INC.



tf:�Y:.�e.Jm���:n·d�m�· Vi: M: ·KliiDii.iI; · · · :  515,214 

51 •• 938. 514,939 
Basb cord fastener. R..G. Barnes . . . . . . . . . . . . . . . . . . . .  515;1811 
Sub cord guide!r?' Wolcott . . . . . . . . . . . . . . . . . . . . . . . . .. 514,1l82 
to..:' t���'d!lce g��:iPIii,{' s"8ii.id: 'j: 'F: ·Pit� 515;127 

now . . . . . . . . . . . .  . .  . . . . . . . .  . . . .  . . . .  . . . . . . .  . . . . .  . . . . . .  514.963 
Screen. See Window .creen. 
=(� :�"hl'u":.'W�I�.FM:�!:'����: : : : : : : : : : : :  ��� 
Separator. See Flax separator. 
Sewer pipe jOint. vitrilled lire clay. J. E. Edwards 515,1ll! 
Sewinll macbine sbuttle. Bates & Barnett . . . • . . . . .  515;187 Sewing.macblne take-uP. J. R. Scott . . . . . . . . . . . . . . . 515.252 
Sewing sweat band. In bats. J. Stewart, Jr . • • • . . . .  515,262 
Sbade, C. H. Forbes . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  515.048 ��:: ��:l Er:rl:����'iorDiij,1i ' :Weakiin9d 515;218 

lines· In. 2:lmmerman & Underdown . . . . . . . . . . . . 515,270 
Sbeet metal vessel. Zim merman & Underdown • . .  515;103 
Sbelf bracket. T. Cor.caden . . . . . . . . . . . . . . . . . . . . . . . . 515,l.94 
Sheller, See Corn .beller. . 

SI:��V����t:l':b� i�I\t����������: : : : :  m:l� 
Bbovel. Bee Grain shovel . jJ!811D1l tran.mltter, automatic. R. Callender . . •  515,110 verpiating. com Itlon for, G. W. OdelL . . . . . . 514.91i8 

ow .belter, cJ8�s
uke . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  514.!J99 

�a fountain. T • .c. Riley . . . . . . . . . . . . . . . . . . . .  515,0Ii6, 515;057 
· B,oundIDll lead. P •. T. Peterson . . . . . . . . . . . . . . . . . . . . . . 515,l'l8 
Sower • •  eed. Gleixner & Scball' . . . . . . . . . . .. . . . . . . . . . . 515,20! 
/:!plndle for conical COP tubes W. J. McCausland .. 515.am. 

.tJplnnlDl[ s�lndle support. T. 'u. Flanders • . . . . . . . . .  515.203 
��ryt.::i3eI3�.���.� . �I����. ������ ���'. �: .�:. 51(,952 =.f.I�.!'�o::ri��t�: . . . . . . . . . . . . . . . . . . . . . . . . . . . 515,0&

7 
Steam .and drain trap, automatic. F. LamploUllb . . 515,293 
Steam and jlas motor, comblne<l. J. G. Lljlbtford. 515,296 Steam and removing extraneous matter, appara-
. '. tus for purifYiDll, C. M. Baum . . . . . . . . . . . . . . . . . . .  515,1()/; 
Steam engine, o.clllatlng, E. E. P. True.dell . . . . . .  515;11ll �=�:�e���l;e t;r";.�e:i�:���D��· of," ili: 515:267 

H. Bourne . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . • . . . . . . . . . .  515,190 
SteeriDll gear. electric. F. L. Dyer . . . . . . . . . . . . . . . . . . 515,286 
Stove. Hoiton & �ue.t . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 515,147. m::�:j,��"Frlu! Cl=��'i: 'y: Uraiiari.::::::::::: ��!m 
!!tnmp extractor. E. Oneill . . . . . . . . . . . . . . . . . . . . . . . . . .. 515,158 

leal 'lr::hlil�a���cii: 
. . . . . . . . . . . . . . . . . . . . . . . 515,003 

tcbboard .ystem. D. H. WII.on . . . . . . . . . . . . . . . . .. 514.980 
ivel. F. Salatbe . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 515.023 

ringe, C. D. Harsln . . . . . . . . . . . . . . . . . . .  , . . . . . . . . . . . . . 515,288 
ble. Bee Billiard table. 

Tack drlving macblne. E. Woodward . . . . . . . . . . . . . . , 515.269 
TagN.

e.r:l�roj,rfc': .���I.�� ���I�� .�������'. 515,275 
Tag:.=gi�'}'::=a't.��eNt��';".;.� ���� ��I��: 
Tap wrencb. A. H. Kent . . . . . . . . . . . . . . . . . . . . . . . . . . .  .. 
Tea, coll'ee, etc ••. apparatu. for making, J. Cblld .. .  
Telepbone, D. Drawbangh . . . . . . . . . . . . . . . . . . . . . . . . . .  . 
Teln'.

bC'.ntfo'l. .���?��' . .  �������I� .���� . �� . . ���: 
Telepbone receiver cu.biol!, V. A. Cook . . . . . . . . .  . . 
Telepbone transwlttertp. �·itzsimons . . . . . . . . . . . . . . 514 �g�.:A �':,�":!I�·���·:M:: ·v:paimef�'�?: rJ. III :time alarm. electric. J. C. Betts . . . . . . . . . . . . . . . . . . . . 515.189 
Tire, pnenmatlc, D. P. Slm . . . . . . . . . . . . . . . . . . . . . . . . . .. 515.134 
To���,;:::.rW'.

nl�����: �: .������'::. '::.'. '::.: �= 
Tongue .upport. T. N. Savage . . . . . .. . . . . . . .. . . . . . . . . .  515,000 
Top. splnnlng .... G. H. Hyne . . . . . . . . . . . . . . . . . . . . . . . . . .  bl4,995 
Transformer, �'. S. Hunti'r,: . . . . . . . . . . . . . . . . . . . . . . . . . 514,933 
Tra

��ea!A'�::;�j,. 
n.ect trap. Moletrap. 

r.r�=:n/re�"l�or;,\'g:,r G: ii: ·Tayior.·:::.·:::.·.: 
'l'rlturatlng and powdericil macblne. A. B. Hall • . .  

�n:� ��::=0�'\f.'w.<Wun�f.: .��: : : : : : : :  
Truck, barrel, J .  J. Becker . . . . . . .. . . . . . . . . . . . . . . . . .  . 
Truck .center.plate, car, W. J. O'Byrne . . . . . . . . . . . .  . 
Truck •. drY kiln, Inmber. F. Kirk . . . . . . . . . . . . . . . . . .  . .  
��.��b�w.°C.;ui8;,ii:: : : : : : : : : : : : : : : : : : : : : : 
TYing macbine, L. S • .  Burbank . . . . . . . . . . . . . . . . . . . . . . 
Typewrltlng . machine, S. L. COnde . . . . . . . 514.91O to 
VaIve. Ives & Colman . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. . .  
Valve and steam trap, antomatlc draIn, F. Lamp-

Ioqh . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  . ;:t�.&-r�������%�,: ��. ���� .. � .. :.:'. : 
Ventilator, J. A. Ashbnrn . . . . . . . . . . :· . . . . . . . . . . . . _ . .  . 
;:J��s�.%a���i .. �."s��l:::.��:::::: 
WbeeL. See Bearing wheel. Cycle wheel. Ge&r 

wbeel. . 
Window operator, Smltb & PIle . . . . . . . . . . . . . . . . . . . . . 015.061 
Window .creenl u. S. Norcross . . . . . . . . . . . . . . . . . . . . . . �OM ;�o,:;;':i f�'t:o ng f�a':,��� lo�as:ar�iJi;;e=3 515;002 

tempering .t::t E. Asbwortb . . . . . . . . . . . . . . . . . . . 514,986 
Wog?b�'gr�� .��� .������.��. ���: 515,191 ;����I'1�rr,.���dcbaux . . . . . . . . . . . . . . . . . 515.077 

;=�: «r.\�ct��·::.:::::::.·.·::.·.·::.·:::.·.·:.:: : Mt� 
Zinc, manufaqturlng oxide of, E. O. Bartlett . . . . . •  615,048 

TRADE MARKS. 

Booti •• • boes. and footwear manufactured of · 
leather and clotb. ladle.'. Rnmsey Brotbers . . . .  24.245 

BrI����:::;n�d
w"$��es 

.���� . ?� . ��. ?��.�24,�: 24,273 
Canned hult. vegetables. and lI.h, except Oysters, 

R. H. Macy &; Company . . . . . . . . . . . . . . . . . . . . . . . . . . .  14,254 
gto= =�:J���t��.:"m:::·:.::·:.:·.:·.·.·.·.::: : I� 
Dres • •  blelds, Amolln Company . . . . . . . . . . . . . . . . . . . . .. 24;2« 
Drelt::!ie� . ��.�.�. ;��.�.�.����.������.�: 24,248 &�':.�·:O��mW���=:�J':'&;Dipi.iiy a Gum, chewing. �JtIess Ob_leaI comll:":l . . . . . . .  24;249 H'1sol'3'i!�:a'8��r.P������" " : ��� 24,?m 
Lard sub.tltnte •• N. Morr • &; Company . • • . . • . . . •  : •• �263 It:g�o=':att��o� ���I«atiie88e8, . .  J: :ii: 24,250 
Pea�':f� �H..��;e.m .... i·comp;my::::::::�·:: :::;': �:� 
Perfumery, C. G. Buck . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  24,262 
PolisbIng paste, Lnbszyn.1r.I & Company. . . . . . .  • . . .  24,247 
QuInine, preparation of, Billing •• Clapp & Com-

pany . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  �5 
Razor st.lOp!!, G. N. W. Wilson . . . . . . . . . . . . . . . . . . . . . . .  24,262 
Remedies certain named, R. H. Macy & Company 24.256 
Remedy, bead/lcbehOak Chemical Company . . . . .. . .  24,257 
==� ��� fu"n�

r
a:t ��:a�I!:a���IWn� 24;271 • Clapp & Company . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 24,2'10 

Re��lo�gft���������: . .  ���� ��.�����: �: .� ts��.i\=�::,r !:� :it!'c�:.':nt.�-:�his 24;2lll 
Sb.!� �:l'.!''::t�:��V.·T.,:aildeij " : :::::::::::: � 
'rea, collee, and other named beverages. United 
TOI��u:r���t�,f.?::r�n iiamed: ' it: ·ii: "M8.Ci &. 24,269 
Tre�.m=.: 'liiiitis; ' anii ' iiIiiDiii,' ili: 'ii� . &" it.:"E. 24,255 

Ricker . . . • .  c . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. . . . . . . . . . 24,266 
Turquoises, New Mexican, Azure Mining Com-

waf:CYniovem.eniii,·D:"MCGrane: : : : : : : : : : : : : : : : ::: �. 
DESIGNS. 

Rook marker, B. S. Samnel . . . . . . . . . . . . . . . . . . . . . . . . . . . :!3,076 
CelUnll8, center piece for metallic. W. S. Grafton •• 23;061 
Cracker or similar article. E. Ivln . . . . . . . . . . . . . . . . . . . �tJ18 2�-:I ... YfI�'i: ... �� ra

tIerm.wn·::::::::::::::::::: : : :  11m �:\'i:i:;Ir
G.

J iL F1.F,.���r·::::. : '::.'. '::.'.: ':.: ':.: '.'::. ':. ::::: l� 
RUIl, A. M. Rose . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. :!3,(J15 

'f;:::t,mA':£'t �r�
".t
T
f.IJ'�iiti·:::::::::::::::::::::::: I� 

VaUlt ligbt lens, • Jacobs . . . . . . . . . . . . . . . . . . . . . . . . . . . 28,083 

J titutiiit �mtrital. [MARCH 3, I8cJ4. 

� M D' AMOUR & LITTLEDALE. r4 ; . . ...... I] =!F;.1 1. MAOHINISTS AND TOOL MAKERS, 
. 

ORDIN A RY RA TES. 
To hi, own lalerelt, who de&ls lQ. At ... aad Ammuattloa.. 01' who 1hootI . IUSe *K-mH East 43d st., New York. Po,oI, .. Shot Goa and hu DOt . ... , of IDB,u HAND HOOK, No. 4. A  Drawings, Patterns, Models, and Experimental Work. 

In.l de Paae. eacl. i nwertl on - - " li  centw a line 
!Jack Paae. e .. c ll h'Nert.ion - - - - $ 1 . 00 a li n e  

p- Jor 8()'T1le classes of Aat't'1'tisements, Specitd and 
Hi{1her rates (ITt req'tl.ired. 

Tbe above are ch&rjles per DIlate line - about eljlbt 
word. per line. Thi. notice .bow. th e width of tbe line. 
and i • •  et In agate type. l<JnjlraviDll. may" bead adver
tisements at tlie same rate per agate Une, by measure-
��:fv':: !l'e��fl%tr�:8tffi�d�rt!:�e: • .J:::::d�; 
momtnu to appear i n  the fol i owiUJl' week's iS8ue. 

LATH ES Sbape .... Planer., Drills. Macblne Sbop . � Outflt .. 'root Latne .... Tool. andSupplie .. 
Catalogue Free. SEBASTIAN LA·.1·HE CO .• 

120 CULVERT ST •• CINCINNATI, O. 

CATALO G U E S  FREE TO ANY AD D R E S S  

'��d>-fi�tl' : 
ICE-BOATS-THEIR CONSTRUCTION 
and M anagement. With working- drawings, 'detaHs, and 
directions in ful l .  Four eOllravings, showing mode of 
construction. Views of the two fastest tce-sailing boats 
used on the Hudson river in winter. 8J H. A.. Horsfal l ,  
M .E • .  Contai ned In SCIENTI FIC A MERICAN SUPPLE
MENT, t. The same number a11110 contains the rules BDd 
relCulation$ for tbe formation of Ice-boat club •• tbe .all
in" and m.anagement of ice-boats. Price 10 cents. 

:UW'..:I =:r::-�g to":.taoO:�S= !c:!:.� AmeriOlllo) U 
IDEAL Xt'G. CO., - Dr •• er a&O, New Oaven, co. S. A. 

H ow to use power economically is 
what we are all after. Economical transmis
sion helps solve the problem. Economical 
tran smission gained by the use of the best 
shafting, pull eys, etc. , that can be bought. 

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

CatalOOU68 : A. woodworking mach'y ; B macb"y for 
brass, ivory. hom, etc.; C. shaft'g, pulleys, bangers. etc. 
P.  P RYI B I L, 488-500 W. 4lBt St., N E W  YORK,  

B U Y  
T E L E P H ON E S  
That nre good-n ot " cheap thin gs." The diller
ence In co.t Is little; We guarantee our apparatus and 
���=&tg,'!'�"!n't�'b"l1J=b;!ts. 

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

Largest MatnU/acflwre.,.. oj Telephones in the Uflilted Statu. 
V8u USE D R I N DSTO N ES ? 

U 80, we can .upply yon. All .Izes 
m o u n t ed and 1I .. ,noli u t ed.  alway! 
kept In .tock. Remember, we make a 
.peclaltyof .electlng .tone. for a11 .pe
cial purpo.es • .  pp- Ask for catal_ 
The ( : L EVELA N D  STO N E  ()O. 

lid Floor, Wilshire, ffieveland, O. 

As Perfect In Design and Construction as Original Ingenuity, Long 
Experience, and Const&nt Impl"j)vement can make a Writing Machine. 
It Is Simple. Well nQ,9rlUltical. nu,.al)le, Easy.to Learn .. to Operate. 

Wyckoff, Seamans &. Benedict, 327N�.:O:::.ay. 
Crltel'ion ad Paraboloa .ASIC LANTERNS 
an d  Stereopticons. Oil, Lime. or El ectri c  Li8ht. Views o f  World'. 
Fair. Scripture, Temperance and other subjects tor pro1ltable pall-
110 lectures or private talks. 16 Beekman St. New York. ea';!:res J. B. COLT &. CO. 189 Ll 8aI1e st., Olllcago. m. 

I �n ���ss �r
A

I!!n �!r y��!�� !!!r!�t��e� 
in quantities, write to THE JONES BROS. ELEC
TRIC CO. , 28-30-32 West Court St. ,  Cin'ti, O. 

PWlBt ROCK EIERY IILL STOIfES. 
Next to Made to 

Diamonds I'it A'IJ.'f 
in Kill I'rame Kardness 

and without 

DurabUit7· change. 

WELL DRILLIIfG IACHIBERYI 
KAlmlrACruJlJlJ) BY 

WI LLIAMS BROTHERS, 
ITHACA, N. Y . ,  

Mounted and on Sills, for 

deep or shallow wells, 

with steam or horse 

Brothen 

O I L  WELL SU P P LY GO. 
�I .& 9� WA'rER STREET, 

PITT8Bl1RG, P A .  
Manufacturers o f  ev"l"f1;biDl[ needed for 

ARTESIAN WEllS 
for eltber Gas� Water, or Mineral Tests 

. �,!l:if!g Toof.�·
e�Il!II�f,��' 

I R-ubbe�·:���:=���he�e�ls .· 
Power Wrlliglng Macbine., Drylnll: and Ventilating r::::· All .tYl;es

E
�' 

lit?�k�.�a�t� ft'l,,:"' CatalOl[Ues 
Box I�. Wind80r Lock_, CODD. 

VANDUZEN SJ��M PUMP THE BEST II THE Pumps Any Kind 
Alwa,.. In Order, J;��:i:S�� 

BAR N ES' W AT E R  E M ERY 
TOOL GR I N D E R  

Bas no p u m p·s. 
no v a l v e s. No 
piping required 
to supply it with 
w a t e r. Always 
r e a d y  for u s e. 
Simplest in con
struction, m 0 s t 
e:fll.c1ent in Opel'-

Send f o r  
C a t a lo gue and 
Prices. 

W. F. ct J O H N  BARN ES CO. 
1999 Ruby Street. Rockford. I I I .  

MECHANICAL SCIENCE. - PRE�I-
dentlal address before Section G of tbe Britl.b A.socla-
�bo��� tta�'=h�i!:r�;'�n�e 1!�.J:�v�r��'!,if,�� 
mecbanisms a. tbey eXIst In nature. If not for Its own ��.rrilJ�: ��t��n:U�fr

8mr"t,� ��r
lt;ur�gre�ne!f::�tg; 

SCIENTIFlO AMERICAN SUPPLlIIIUiNT, No. 930. Price 
10 cent.. To be bad at tbl. o1IIce and from all news
dealer •• 

Cuis every substance witb unexampled rapidity ; 
always sharp; emery face Never Drel!lIII!d. A$. 

S B -- C much ' more Durable tban eSther sto""" as_they are C· I· ent· l·fl· C ook ata logue Harder. Never Glaze ; grind everything.' Moet 
_ . Rapid Grinder known. _____ w. .... "" 

Send tor Circular. ltEC KNTI. Y P U B LISHED. 
THE PEARY EXPED ITION : AN IN· 
terestlng narrative of.-W lt.b S lI J u.tratlon.. Contained 
In SCIENTIFIC AMERICAN SUPPLEMENT. No. 882. 
Price 10 cents. To be bad at tbl. omce and from all 
newsdealers. 

TH E MODERN ICE YACHT. - BY 

STU RTEVANT M i ll CO., Boston, Mass. 

SCIENTIFIC AMERICAN DYNAMO. 
Description of a plain '.bunt-wound dynamo of simple 
construction, capable of .uyplYIDll a oorrent of from 60 
r'h�

6 1
�rirJ�.

I
'lr�d:'=J.e �l.��ct� � 

for Ilie benefit of tbe readers of tbe Scienti./lc A merica'll, 
by Mr. W. S. Bishop, of New Haven, Conn. It is de-
�g';fe�fr:'� ���r'ri�� .:'py:,e8=,� ��� t���� 
use, but who do not care to enter Illto the .ubject sc:Ien
tlllCally. Wltb 24 illustration.. Contained In I"CIENTIFIC 

�M=�tfI.li.U:J';E:h�&�08.I�g:w ... r:;:� cents. To 

O u r  new catalollne contalnlnjl over 100 PDIlea, Includ
Ing work • . on more tban IIfty dllrerent .nbjects. W ill be 
mailed tree to any addre •• on application. 

M U N N  "" CO . . Publisber. Bcientilic American, 
3 6 1  Broadway, N ew Yorlr� 

THE ART OF MINING BY FIRE.-
By Artbur M. Collins. A description of tbe process of 
driving level. In bard sillceou. rock by mean. of lire. 
employed at tbe KonllSberjl .i1ver mine In No ..... ay. 
�����? ��I�fux:i��C 

T��:�!.';l!t ih�:�irc�-=d 
hom all new.dealer •. Geo. W . Polk. A new and valuable paper, containing 

full,  practical directions and specillcations for tbe con
.truction of the. faste.t and be.t kind. of Ice Yacbta of 
tbe l!>te.t, mo.t approved form •• Illustrated wltb en- Parsons Horologl'cal Instl'tute IlraVID1l8 drawn to sca l e, showing the form.. position. • and arrangen:.ent of a l l  tbe part.. Contained in ScIEN-

~ 
TIFIC AMERICAN SUPPJ,IOMENT. No. 624.. Price 10 T cent .. '1.'0 be bad at this office Ilnd of all ne" sdealers. 

. earn the Watch rade 
MAHtl�UR- MECHANICAL EN G INEER OR D RAUGHTSMAN ; Engraving and Jewelry Work. 
Or qualify to take charge of or to .uperlntend tbe trianufactnre of machinery. by de-
voting your Idle boors to H ome !'itudy by tbe metbod of T H E CO ltRES POND. PARSONS, I DE & co: pr Circular ff"U. 
EN CE S C H O O L  OF MEC H A N I C S. Scranton. Pa. To begin • •  tudents need only 
know . .  bow to read and write. Moderate charge •• Bend for FREE ClrcnIar. 302 B rad ley Ave., PEORIA,  I L L  

�D ___ K E P E R A  PA PER. 
A New Printi ng-Put Ready Sensitized Paper; 

PERMANENT PRINTS, Better ·Resnlts. Easier Obtained. No Ice. No Hot 
Watel' Treatment, No Lead Sal ts, No A 1 0 m  or otber bardeners endaDllerlnjl 
tbe durabll!!{ of tbe Image. Extreme .Impllclty of 811 operatlO!Ul. PrInted, toned. ���".::'.: d�n 

n�e:s�I::,u't 
an

8a:l:'h J:"ted
tioaN:!e��.:'! .:!,:" wV:1:.' :J!,.oe:o':'! 

of tbe defects of its rival.. PP- Wnte for free IIImlple sbeets to 
IirS:::l� Nepera Ohemicil . Oo., Nepera Park. ·N. Y.  

© 1894 SCIENTIFIC AMERICAN, INC.



MARCH 3, I B94.] 
TIw Twe:nty-Seventh Edition of a Deservedly POPUlaT 

Technical Book, 1'1u! Painter, Gilder and l'amisheT'. 
Companion. Revised, Enlaroed, and Improved. 

J UST R E A DY. 
Pr:lce. $1.60 

Free of  Postage to  any address In  the World. 

THE PAINTER, G ILDER AND 
VARNISHER'S COMPANION.  

�P�f
i
¥>!ftt:t��:'W!.:fn\�� ��r'{;li�?
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Writing, varnls�i�, Glass,-Staining, and Gil�n� on �r:�e 
t
i!���i:f��f t��

a
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t
�d "6'o�;:r::f lJ::I; 

ors. Twenty-seventh edition. ,lteviSe\ enlarged, and 
��l\!";!gm.::

wf!��e':y ��U� �s::::,.rtl, S��� Waxes." lllnsirated. In one volume, l2mo, 415 pages, bound in cloth. 
Price $1.50, fTeo of pootage to any add ..... in the WOTld. 
IF" A Oircular of 20 pageB, showing the full T<lb� 0t.. O� 

tents of this Use!," and PopulaT Book, will be .en.ttuee of �K'tz. �':-ttss":'" in any part ot the WOTld who fUT-
H E N RY CAREY B A I R D  a. CO. 

INDUSTRIAL PUBLISllERS.BOOKSELLERS & IMPORTERS
' 

810 Wal nut !'!t .. Plliladelpbia, Pa., U. S. A .. . 

FROM an excess of common-
place literature the intelli

gent reader will find it refre�h
ihg to turn to such a periodical 
as THE POPULAR . SCIENCE 
MONTHLY. Whatever of real 
idvance is made 

'
in any depart

ment of science is promptly 
recorded, described, and illus
trated therein ; and although the 
class of subjects treated is high, 
the reader would never guess 
the learned character of the in
formation conveyed, so free is 
it from technical detail and un
interesting debate. 
Sold everywhere, 50 cents a copy. Subscription price, $5.00 a year. D. ApPLETON & Co., New YorJr. 

Wmliit�ui'iI ]:$1 
GAS ENGINES & VENTILATING FANS 
The best Motor in the world for driving all klnds of ¥!i>tl':,'!���

n
�g;r�Ji>

i
��'i."�,;, 

n
::!n�:��".:';ii,:v

:i::.��e 
coffee mills, Tentilatlnil fans, ice cream freezers, meat choppers, etc. In nse the world over, and recommended ila,:;r.t:� ���::

i
;:::7l:.� e!��'"��l:'\'j�: 

NO� :a.EADY ! 

FO'lt'l"teenth Edition of 
Experimental Science 

REVISED AND ENLARGED. 
120 I'ages nlld 1 1 0 Superb Cuts added. 

Just the thing for a present for any man, woman. /3tfg���, !��::,
e
:it�� ������\���e.!r :81r::::wi\l ��Y�l

t�17�s��,,:
t
f!"o�e : \�: Pl;:g;)lff�fc�' ��=g� with otber new and interestIng Optical IRnSIOO8, the ����Je�i';;i:�l���!c�J':w:,�b;��� ��Ji,r:f�r�� �;�f!fu" i��fill���I:rf,?s���f�, �r�rr:"fr:::."'�! er, JIllectricaI J;tQcker, Electric Chimes, How to Color Lantern Slides; Study of the Stars, and a great deal of 

other new matter WhlCb will prove of Interest to scien-tific readers. . . .  
��?rt�I:�fot�t� �ft�l'�I�Jf�J'=�ri. 

prS."d JOT iUustrated circular. 

MUNN & CO., Publ ishers, 
Office of the SCIE N T I FIC A M E R ICAN, 

361 BROADWAY. NEW YORK. 

J titutiiic �tutrita •• 
. oYOu� PHAIII�f!NIA 

����It�Tt!h�e�M!F.o�n�o�p�o!·l�Y�iS�'ibt1sted" and you can have one . . 
The patent bas expIred and tbo . 0 N L Y ELECTRIC TELl!PHONll tbat tor-
merly cost $4:0 to Uto a. yesr .... o [gIoo tal, we now furnish tor a few d� , 
larBUUTRI6IlT. TWQofournew 5 comblnedBECI.IYBRSATRJ.NSIItTfBBS 

expen���!r
l
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mont will be sentby express to anyone - - for only $5.00 Extra wire, lOC. per 100. ' 
feet. GUAJU.NTEED to work perfectly at any distance 'OD,der ti miles.' Re-
member, this is no Moustle affair, but ELECTll:1C and exactly the same in construction and og.erB. l-r--.... u...J 
R��bae�,
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barn, post office store, neighbor, or anyWber� Imagine the steps� delays, mista.kes, etc., �t will 
save. SATISFACTION' OUARANTEED. We refer to the pubU.hers of thIs paper. Sent C. O. D. by e"press If ".00 Is sont 
wlthoraer. R. H .  fNC ERSOLL & BRO • • M A N U FACTU RERS,  65 C ORTLANDT S T . ,  N. Y .  

OGK BREAKERS l The } S�:i ��':.'i}.
r
lo��i�f� .

at 
"'----,AND- . 

Blake Rock and Ore Breakers ORE CRUSHERS Style. for Crushl� Gold and Sliver Ores 
and maklluir Railroad Ballast; Breaking Concrete, Road Metal, and all kinds of Hard and Brittle SuliBtances. Special breakers for varions purposes. Please state jor what use deBiTed. Breakers mounted or unmounted, With or without Screens. FARREL FOU N DRY & MACHINE  CO., ANSON IA, CON N. 

FOR SALE AT A BARGAIN. PROPOSALS. 
The following jute macbinery, Lawson & Co.'s make, 

in �OOd condition, 2 Softeners, 1 Breaker Card, 1 lI'inisb-
�rRo�&i f�.;,1�:

a
�'1�gutr:

m
n'ri �o

i�n'?�
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��,:,,���& 

spindles each, 5 inch pitch, 6 inch fraverse, separately 
or toge;'�iItJ'3� �ORDAGE COMPA NY. 
�� Kilby Street, Boston, M ass. 

CK & ORE BREAKER 
Capaeity up  t o  200 toDS per hour, 

Has produced more ballast, road metal, and broken more ore than all other Breao<e s combined. Builders of High Grade Mining 
Machinery. Send for Catalognes. 

C ATES I R O N  W O R KS, 
u r o u  St • •  Chi�Il"O 

Strect, New York. 
St .. Boston, Mas� 

and HEAD NOISES relieved by using 
Wilson's Common Sense Ear DrumIJ 
New scientific invention, entirely different 
in construction from an other devices. As
sist the deaf when all other devices fail, 
and where medical skill has given no relief. ��:� ;;,e

wT::'3r ��'!tt��h:e�lnvW�Ae,; 
for pamphlet. pr Mention this paper. 

WILSON EAR HRUM MFG_ CO., 
LoUISVILLE, Ky_ 

WHO can supply Antomatic Machines for 
Manufacturing Pressed Steel Vessels in. 

large quantities '  Offers should be sent marked 
M. 4�1", Rudolf M08se, Hamburg, Germany. 

SEALED PROPOSALS WILL BE RECEIVED BY 
the City Clerk until April 1st, for' Lighting the City of Paducab, Ky., with 100 Electric Arc Lights, for five or ten years. 

K N ITTI N I  MAC H I NERY. 
Knitted underwear is In vogne. The best 

machinery for its manufactnre, such as 
SHIRT MACHINES, SLEEVERS, 
BAR STITCH MACHI N ES,  etc. , 
are made by .SCOTT & WILLIAM S ,  

�O,.,. E _  Cumberl and Street, 
Philadelphia, Pa.. U. S. A. 

FLOATING BEACONS AND LUMI-
nous buoys.-A' plea for tbe sllbstltut\.on of luminous 
buoys for lilirbttlhips on the score of economy anq 
efticiency. What hus recently been done in Frunce in 
this line und the results obtained. With 7 il lustrations. 
Contained in SCIENTIFIC AMERICAN SUPPI • .EMEN·r� No. 9�9. Price 10 cents. To be had at tbis office and from 
all newsdealers. 

VeryTBIN firm PLANES. Novel bed, Do trembling 
Side shave In narrow or curved 

quirks, trenches, undercuts, etc., 
to ease at butt joints. The blade, ���� oth

':."'J:l:n:r�i
���a 

and Uni� states, Jan. 2<1. �1fers 
to W. BEDDows, 1 Northumber- For curves, 
land Av., Nottingham England. back side. 

Samples at Mr. "Norrtl!8, Nassau St., Washington. 
MATC H MAC H I N ERY. �:i{.\)rVED. HYPNOTISM . 1tS Uses and Abuses. The scl-Complete plants furnished. JOS. C. DONNELLY, � • ence easily acquired. Illustrated Buttonwood Street, Phlladelpbia, Pa, book, $L Prof. Anderson, S.A. 3.,MasonicTem'le,Chlcago 

THE GRIFFIN MIhll 
A perfect pulverizer of all refractory substances by either 

the wet or dry process. It works better and at. less eXpense 
than any other Mill, and is conceded to be the only perfect 
pulverizing Mi!l manufactured. 

For FREE Illustrated Pamphlet address 

BRADLEY FERTILIZER CO.,  92 STATE ST, BOSTON.  

CAN I OBTAI'N A PATENT ' For a m:�j� �s
�3".,�go

a
:a��'l.� g�lo�ft;'"��� experience in the patent business. gommunicatlo08 strictly confidential. A Han dbook of Info�on concerning Pate nts and how to obtain them sent free. Also a catalogue of mechanical and scientific books sent free. Patent. taken tbrough Munn & Co. receive 

�g::��
o
���'i,�'h\h:';��l;��}�Mr.:e:J���'wft'l.� ont cost to tile inventor. This sulendid paper, issued weekly, elegantly illustrated, has by f� tbe ��fJ.

t i�
c��� 0Jp:�,:���';I

?�s ':��� Jre��e 
Bnildi� Edition .... monthly, $2.'Yf a year. Single copies, 2a cents. Jjjvery number contains beautiful plates, in colors, and photographs of new houses. with plans, enabling builders to show the la�'lM*"r'��V�

u
'/o���TJt B1i��;;;AY. 

.. Send Samples for prices to the Cortis _ Automatic Machine �CI'ew Works. 
103 Court !'!t" New Haven, C U ll n .  

WE - H O U S E  AND COLD ROOM.-BY 
R. G. Hatfield. Witb directions for construction. Fonr engravings. €ontalned in SCIENTIFIC AMERICAN SUP
PLEMENT, No. MI . Price 10 cents. To be had at this olllce and from all newsdealers. 

N ICKEL  
A ND 

ELECTRO ·PLATING 
Apparatus and Material. 

THE 

Hanson & VanWinkle 00. 
X ewark, N. J. 

81 LIBERTY ST., N. Y. 
23 S. CANAL STREET, 

CHICAGO. 

Perfect Newspaper Fi le 
Tbe Koch Patent File, �r preserving Newspapers, Mag-
��

es
r:J'gc����st�rib:� �g

n
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c
�g}�N��lrg��::I� 

CAN and SCIENTIFIC AMERICAN SUPPLEMENT can be ���I� f�l!
he .!o

:;.
prlfIee���\)��a �"J! .. ?r r�.��tt�� 

" SCIENTIFIc! 'K:MERICAN " In gilt. Necessary for 
every one who wishes to preserve the paper. Address 

MUNN & CO., Publishers SCIENTIFIC AMERICAN 

LIGHTNING C O N D U C T O R S. - A 
valuable and exbaustive paper giving Reynold's instruc
tiODS for erecting and testing JightniD� rods. Contained 
in SCIENTIFIC A MERICAN SUFPLEMENT, No. 906. 
Price 10 cents. To be had at this office and from all 
newsdealers. 

S T E R EOPT I CON S .  
MAG I C  L AN T E R N S  A N D 
ACCESSO R I ES, S E N D  FOR CATALOGUE. 
TO CHAS BESELER MAKER21�CENTRE ST. 

N EW YO R K . 

,_ Moistnre Gauge SICK ROOMS. 
Q)For INCUBATO RS and 

or Weather Indicator. Mailed, ,LOO. 
CHICAGO GAUGE MFG. Co., Chicago rain �EL TING of Various Styles, ELEVATORS, CONVEYORS'A 

C"AL MINING and HANDLING MACHINERY. , The J EFFREY MAN U FACT U R I N O  CO., COLUM B US, O. 
pc- Send fOT "00" OatalO!lue "0." Branche", CHICAGO-NEW YORK. 

BIT Bores SMOOTH, RO(J ND, OVAL. and SQ UA RE HO r.ES. Martl.lne: Core Boxes, 

I etc. Invaluable to Carpenters, Cabinet and Pattern Makers. Hlgh
ee _ est Award. Send �.OO for set ('k! to 11-8), In neat case, or 5Oc. for 

sample Bit. mailed free With Illustrated List. JUU IIGEl'OnT GUN lMP I.EM E N T  CO . .  : H a  III·oadway. New Y01·k. 
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Ihft MURRAY 
VEHICLES and HARNESS 
Time Tried and Tested and Endorsed the world 

over as the Bellt and Ch_peat on Earth. 

�:.!re B.::rcr.:::.=.. . .  ' 1::�: SIneIe FarDl Darn.,... • • 17_67 Donble FarDl Darn.,... n.94 Top BDJnrI_ ' • •  • M_1I5 Boad . Cartw, • •  14_90 Boad Waco_, . " 31_'215 Sprin&" Wagon.. . • 43-50 FDrna Wacona (2 horse) 39.150 
Fine 160 page Catalogue, free. WOlter U. Rarr&7 RIC. Co., Clnelnnatl. o.  

OF INTEREST TO FOUNDRYMEN ! 
We wish to Jicense a. few more firms to manufacture 

our radiators, for steam and hot water heating, under a 
small royalty. This is a grOWing and profitable business 
s�cialty and is nnder strong patents. Will sell a com-
w�
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radiators the best In the market. Agents wanted for the 
sale of our �oods. Correspondence soliCited from 
foreign countnes. 

HOLLAND RADIA'I'UR CO. 
Works, Bremen, Ind. Office, 89 Lake St., Chicago, Dl. 

PATENT GAS FURNACE 'fi,�rf����';::��: 
It has double the radiating snrface that any otber fnrnace bas. It bas quick radiation. Will save Its price 
In gas in a short time. A big seller. 

PATENT FOR S A I .E. Address 
R. E. EDMONDS, Box 687, WARREN, PA. 

.. ECONOMY IS WEALTH." 
Canvassers wanted to sell tbe 

I
m��it';,� �i\��'::::e��ter 

Price, $30. Great inducements 
to agents. ar Send jar catalogue 
and terms. Address 

N. TYPEWRITER VO .. 61 1 WashingtOn Street. BOlton, :\Iaaa. 
gr Mention Scu'!ntific AmericUl. 

��::':.; t!;.c�:�y World's Fair Souvenir 
and figures on quantities to manufacturers, J. W. TAYLOR, OWINGS BUILDING, CHICAGO, ILL. 

I Ro S T R U CTURAL. & O R NAMENTAL s N , ST � � L  W O R K  F O R  B U I LD INt'S LAWN FENCE  STABLE. r l T T l N G S  C. R lY , R,O N  C AST I N c."5 M l D I U M  10. 
H l AVY Wl l�HT  TO ORDUHAST WAS H E I\S . � l NT & 1 0Rct O STRAPS ' ,l I R� UPS  l O R  T I M B l R  5 T R u n U R l S, R R, T R ES T l E WO R K . t "  S r-I E.A D  a. B I B B .  7 1 1  - 1 4 ' "  S T  L O  U I  S V I L  L E.  K Y 

R� " STEAM f ITTERS SU PPLIES 

nne's Little Giant Injector. 
Screw .Jacks, Portable Forges &. Blowers. 

J OHN S. URQUHART. 46 Cortlandt St., N. Y. 

HOTTENTOTS OF SOUTH AFRICA. 
-By Nicolas Pike. An interesting- account of this very 
sinnlar race of people. f'Jontained in SCIENTIJJlIC AMER
ICAN SUPPLEMENT, No. 9�4. Price 10 cents. To be 
had at this office and from all newsdealers. ----------------
I � r 1M (tlLANTERNS WANTED IIwa rOR IIIL, 

1 ! !lARBACH " co. 809 Fllb: S?p�r:J� 

T� Scientif ic A merican 
PUBLICATIONS FOR 1 8 94. 

The prices of the dilferent publications in the (Jnlted 
States, Canada, and Mexico are as follows : 

RATES BY MAIL. 
The SCientifiC American (weekly), one year $.1.00 
The Scientific American Supplement (weekly), one 

year, - - 5.00 
The ScIentific American, Spanish Edition (month-

ly), one year, - 3.00 
The Scientific American Architects and Buiide .... 

Edition (monthly), one year. - 2.50 

. COMBINED RATES. 
The Scientific American and Supplement - $7.00 
The Scientific American and Architects and Build-

ers Edition, - - 5.00 
The Scientific American, Supplement, and Archi-

tects and Builders Edition, - 9.00 
Proportinnate Rates JOT Six Months. 

This Includes postage, whlcb we pay. Remit by )108tal 
or express money order, or draft to order of 

1!l11NN • CO., 361 Broadway, New Yor-' 

© 1894 SCIENTIFIC AMERICAN, INC.
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ORD I N A RY RATES. 
Inside Paue, each insertion, • ' � cents a line 
Back Pagc, each insertion, - - 81.00 a line p,- For some cla.mes 0/ Advertisement... Special ana 
Higher Tates are requtred. 

The above are c� per agate line- about el�ht 
words per line. This notioe shows the width of the Illle. �:!�:e��� �� M:�:��En���f: ffn� �;�e��: 

. ment, as the letter p,ress. Advertisements must he 

"�g��� t�t a�="f� �l:e ���� ��'�ss��ay 

, �fI$! 
OVE R.MA N W H E E L  CO. 

aoaTON. NEW YOR K .  PHILADELPHIA. CH'CAGO. DETROIT. aAN FRANCISCO. 
DENVER. 

COLD FORGED PRODUCT. 

Forged Wood Screw 
Patented May 10, July 19. 1B87; Oct. 211. 1B89 ;  

Aug. 19. Oct. 21. \BOO ; April 7 May 12, 1891 ;  
July 19. 1892. 
I t s  A dvautnlles nre : 

1. Stronjl;er than a common screw. 
2. Uniform and wide slot. 
S. Requires the use of bnt one bit In hard 

WOOd. 

4. Inserted easier. 
5. Centralized pOint. 
6. Superior holding power. 7. The screw beiug (: ol d  Forgcd. lnstead 

of (: II t. leaves on its entire surface a 
metallic skin. � Send for samples to 

A.M E H I C A N  S C R EW C O. 
_-:--_�_P R O V I D ENCE, R .  I.  �I*I*I� 
� The � � � � � Columbaa � 
� Bicycle . �  
� Catalogue�.  � For '894 * 
<;;2 Describes fully the new line of Co- �t2 � lumbia Wheels, and is by far the � 
'* handsomest and most comprehen- * 
/< ) sive ever issued by a bicycle estab- �) 
* lishment. It is artistic in design, * 
� and beautifully printed and illus- � 
(.'" 

trated. Its pages are alive with <::' 
* interesting matter pertaining to * Q cycling,andshould be read by every � 
(.� intending purchaser of a bicycle. � * We mail it on receipt of two 2-eent stamps. or * "t/. It may be obtained free at Columbia Agencies. �t": 
.;�� � �v pope 1"\flO. co., �t2 ?f) Boston. New York. Chieago. Hartford. � *- SE"nd 14 cents in stamps for our DaiJy Memo- *'* randum Desk Calendar. The hest thing yet. '* �I*I****** 
-··--"--·'·-·--···-·--·----·-�---·�-�---·�----l 

!!:erican I { l Bell Telephone t 
j Company, r 
1 125 Milk Street, t I Boston, Mass. i 
I This Company own s  Letters-

'.l. Patent No. 463,5 69, granted 
to Emile Berliner N ovem-:,i.. ber 1 7 , 1 89 1 ,  for a combined 
Telegraph and Telephone, 

{ and controls Letters- Patent i No. 474, 2 3 1 ,  granted to :: Thomas .� Edison May ,3, f 
!:,!I:;.� 1892,  for a Speaking TeIe� ' 'i 

graph, which Patents cover ,I fundamental in ventions and 
i embrace all forms of m icro- f, 

L :�: �=��::=� a��J 

I titutifit �tlleri,al. 

The COMPTOrIETER 
An Arithmetical 

Performs 
Problems 

C onnected with accounting and scientific comp utal ion at a 
saving of sixty per cent. of time. It insures absolute accu
racy and ,eJieves all mental st rain. Foots scattered items 
just as well as regular columns. M any after trying one 
Comptometer, have purchased two. . 

Pamphlet Free. 
First Nat'l Bank. Brownsville. Texas. writes:.' "The Comptometer pur. 

chased of you has takeu the place of one clerk in this office." 
Felt & Tarrant Mfg. CO. Brotherhood Wine Co • •  New York City, writes: "We would not be with 

out them if they cost twice as much ." S2 to s6 illinois .5t • •  

CHICAOO. 
n�Elve!'D Furniture Co" �td • •  Pittsburgh. Pa •• writes: "In all the two 

years In which we have used It  we have never known i t  to fail." 

BRANCH OFFICE : Brainard Co-Operative Building &. Loan Association. Brainard. Minn • •  writes: HIt i s  o f  more importance i t:  a b u s i n ess office than a typewriter." No. S4 Franklin Street. .5upt • .5t. Lawrence State Hopltal. Ogdensburg. New York writes: "We 
could not get along without it except with the aid of an additional clerk." NEW YORK. 

THE 

WATER MOTOR ,  $5. 
BOLCIANO'S LITTLE CIANT 

WILL RUN YOUR 

SEWING MACHIN E 
...,d other Light Machinery. 

A week's work d011t 'in a day. 
No Plt<mbing Requir,d. 

No. 1 .  a-i n .  wheel, 841 " 2. l 3-i n .  .. 1 0  
. .  3 ,  1 8-i n.  " 1 li  1 1-2 t o  li horse powcr, liO 

Delivered. free on receipt 0/ price BOLCIANO WATER MOTOR CO. 
4 1 5  Water Street, Baltimore, Md. 

MANUFACTURE OF BICYCLES.-A 
very comprehensive article ,:iving the details of con
struction of every part of these vehicles. With 15 en
gravin/il8. Contained in SCIENTIFIO AMERICAN · Sup. 
PLIIMENT. No. 908. Price 10 cents. '1'0 be had at this 
ottiee and from all newsdealers_ 

'CENT.!!�D roRFINETOO1S IIl�HOP. I'" CATALOGUE (;.H.BESLY &. (j0. AND AIlENc:V. CHICAGO, I LL.U.S.A.-

LOVELL DIAMOND CYCLES 
HIGHEST GRADE. FULLY WARRANTED. 

VOl' �.�"' OY' W om�� 
......... ----}\O\\'b Ol' (\\.l'\y, . 

JOHN 'I uwm AIMS CO. 
Manufacturers, 

Popular Prices. 

BOSTON, MASS. 
L;ght Roadster, Weight � .) Ibs .. Price 8 1 1  li. Camlogue ]Tee. Agents lVanted. 

. I'f� 'IN. JmtWS· 7J;;77Jaillls are wmjJfJsea' oijJure /IflJeeq ell dnt!' lilt' lti9hest frd dt' o/piqlTlfnlJ. 7/ir)' drr 
�om!Jilltd by processes (.(r/uJirr/f our OWIl anti Jrr uno/uald /;y allY ill rrrIJllm alld pff'Hfanmct of <"Q/or. 0111' fJall�n will coyer from 215 /0 300 sr;utlrrlft't two coals wtlnolJl tltllllllf dlld can Of lSiI/t1y Ifllllnf{/ Wi/h � 9<11/on IlIIsmi otl /o Oll( 'lalloll paml lor IiI's! coal. 

�l� '�D lVlilifSTIONj roft MIIifIIlU fTc. fRre llY� 

H. W. JOHN& MY6 Co .. 

DEVELOPM ENT OF MINE RALOGY. 
-By L. P. Gratacap. An interesting account of the status of the science in the early periods of the hi8to� 
of maD. The various minerals and metals known to the 
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