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PROGRESS OF THE CHOLERA. which rice has been boiled, colorless, with,shreds of 

In Asia and Russia the ('hoI era has carried off many albuminous matter derived from the cereal. 
thousands of poor people, chiefly by reason of the filth What the poison of cholera may be is still a moot 
in which the victims lived and the lack of proper medi- question, and Koch's assertion it depends upon or re­
cal treatment. In Europe the disease made no alarm- sides in the comma bacillus is far from being conclusive. 
ing progress, except in Hamburg, where it was brought The symptoms that usher in a seizure indicate a form 
from Russia, and, owing to the dirty condition of the of poisoning so obviously, that the chief upholders of 

. town and the supineness of the authorities in adopting the bacillar theory have been compelled to hesitate 
proper sanitary measures, the advance of the disease and even inquire whether, after all, some ptomaine or 
became rapid and ominous. The tenement house other alkaloid may not be the specific virus. Finally, 
dwellers e�pecially suffered, and it is said upward of Drs. Lewis and Cunningham, of the army medical 
ten thousand of them succumbed. Hamburg is no- school at Netley, England, have shown the bacillus of 
torious for its crowded and filthy tenements. Koch is constant in the mouth and thro&t of healthy 

As soon as the disease appeared in Hamburg prompt persons; and though Koch rejoined "his bacillus 
precautions were taken at nearly all other European differed in size and shape, the accurate measurements 
seaports and principal cities to prevent the spread of undertaken by these gentlemen, in conjunction with 
the disease. These efforts were successful, and the Arthur E. Brown (and verified by Sir William Aitkin), 
progress of the pest appears to have been effectually and the reaction of the same to staining fluids, prove 
stopped. Such great cities as London, Paris, Berlin, the precise contrary ; again, though cholera fluid may 
Vienna, although in direct communication with Ham- be boiled and disinfected to the complete extermina­
burg and Antwerp, suffered but little. The few cases tion of all bacilli, yet it fails to lose its characteris­
that occurred were immediately isolated, and suitable tic infectious and toxic properties (Aitkin, Lewis, 
preventives extensively used. Cantani, Klebs). It is evident, then, the bacillus of 

It is a peculiarity of this disease that its spread may Koch is not per se a cause; and time has only con­
be readily checked and controlled by the early adoption firmed the utterance of Trichum, a propos of this mi­
of intelligent precautionary means and regulations. In crobe, that the purported discovery no more definitely 
New York due notice was received of the probable ap- settled the question of cholera than knowledge of the 
proach of the pest, and vessels arriving- from infected bacillus of tuberculosis will terminate pulmonary con­
ports were promptly quarantined. Steamers from sumption. 
Hamburg were rigidly guarded; the passengers were It is certainly folly to prate of curing cholera when 
transferred to salubrious landing places, and wherever the very principles which should be a guide to treat­
any sign of the disease appeared the case was at once ment are undecided, antagonistic, and devoid of phy­
isolated and skillfully treated. The result was the dis- siological basis. To this hour, among many-the ma­
ease did not pass the quarantine grounds, and the jority, in fact-the question is mooted whether re­
great city remained exempt. New York at the present covery depends upon persistence of the intestinal 
time is the healthiest large city in the country. evacuation, or upon its suppression. That patients 

• , • I • have recovered and do recover, under all kinds of 
CHOLERA AND SOME INDICATIONS FOR ITS treatment, often widely different and aggressively an-

MANAGEMENT. tagonistic, must be universally acknowledged. In nine-
Considered in detail, the chief symptoms of this mal- teen cases out of twenty the remedies prescribed by 

ady may be outlined as follows: mouth or by enema are returned unalterf'd in the vomit 
(1) Purging of a peculiar flocculent, rice water kind. or the stool, .else ming-Ie with the fluids in stomach 
(2) Copious vomiting, at first with tinges of bile, per- or bowels without being absorbed until the crisis is 

haps, but later of thin, colorless and odorless fluid. over, when they are very apt to prove mischievous. 
(3) Severe cramps in the lower extremities and abdo- Prior to the last epidemic in England, there were 

men, rendering the muscles hard and tense. few practitioners who did not believe it a duty to 
(4) Sometimes, in the early stage, albuminuria fol- check the so-called premonitory diarrhma with as-

lowed by complete suppression of urine. tringents and opiates, and reports of thousands of 
(5) Diminished circulation and imped�d respiration. cases might be collected wherein medical men 

causing intense prostration, with icy coldness of sur- believed that by this method they prevented the 
face of the body, of the hands, the tongue and even development of the stage of collapse, though it is 
the breath; perhaps, also, oppression and pain in the plainly apparent the theory upon which such practice 
region of the heart. is based is very far from infallible. Further, the whole 

(6) Frequently, noises in the ears, dimness of sight, subject has been so complicated by the publication of 
and deafness. immature hypotheses and extravagant conceits, and 

(7) Marked depression of temperature, notwith- the views held by different individuals seeing the 
standing which the sufferer usually complains of op- same class of cases in the same institution are so op­
pression and prefers to lie uncovered; generally, too, posite, it seems difficult to form any trustworthy 
both during collapse and reaction, the thermometer in opllllOn. Physicians only after each epidemic learn 
rectum registers three or four degrees higher than in the lessons they taught and the principles they incul­
the axilla, and the latter is at least one degree lower cated with so great care and energy were possessed of 
than in the mouth. no real value-in reality had a mischievous tendency. 

SCIENTIFIC AMERICAN SUPPLEMEN'T The lividity and blueness of the lips and surface of Taking these circumstances into consideration, the 
the body generally is remarkable; at the same time bewildered practitioner may well ask, "What shall be 
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the skin becomes shriveled and bedewed with death- done?" 
like dampness. The sharp pinched appearance of the It is strongly advised to scout all extravaKant plans 
features, the muddy complexion, and the sinking of of treatment and not worry the sufferer with nauseous 
the eyeballs, with flattening of the corn ere, are so char- remedies that, to say the least, have time and again' 
acteristic as to give rise to the designation facies chol- proved utterly useless. First. isolate him, as far as 
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plied to abdomen for relief of pain, or, better still, half 
a dozen thicknesses of flannel saturated with a mixture 
of chloroform and alcohol (one to twelve) and covered 
by oiled silk or rubber cloth to prevent evaporation. 

Any suggestion of sinking or faintness may be con­
trolled by gentle stimulation, but all drugs having a 
tendency to either encourage or repress looseness of 
bowels are best avoided, In the stage of collapse 
efforts are to be directed toward the restoration of ani­
mal heat ; friction, turpentine stupes, sinapisms, dry 
and hot flannels and blankets, hot bottles to feet and 
sides, etc., here may find useful places; likewise re­
course may be had to enemata of hot water contain­
ing small qu1ntities of potassium chlorate or of com­
mon salt. While there seems to be a prejudice on the 
part of medical men against warm baths, Dr. Tanner 
states as a fact that in 1866, at the London Hospital, 
prolonged immersion at temperature from 98 to 104 
degrees Fah. certainly did no harm, while it "fre­
quently proved so grateful it was difficult to get the 
patient out of the water." 

To relieve the thirst, weak saline lemonade contain­
ing chlorate of potash and other salts has often been 
preferred to plain water, and if the arguments which 
at first sight seem strong in favor of allowing such 
drinks are unsound, still nothing can be alleged against 
the practice. During the whole of the third stage, the 
recumbent posture is strictly to be maintained, the 
patient being lifted on a sheet and blanket into the 
bath, if one be given. 

With reference to other medication, it may be fairly 
said that the chances of recovery are probably lessened 
by the use of astringents, opiates and alcoholic drinks 
in general, and the evidence in favor of the opposite 
course-use of emetics, purgatives, etc.-is very far 
from being satisfactory. 

Be the origin of cholera what it may, miasmatic, 
ptomainic, bacillar, telluric or meteorologic, its neu­
rotic character is most plainly manifest. As far back 
as the time of Cullen, the malady was classed in the 
"o1'der Neuroses, class Spasms." Sir Henry Macor­
mac, who had extended experience in the epidemic of 
1834 in Ireland, regarded it as provoked by a lesion of 
the abdominal sympathetic system, a view ably cor­
roborated by Charles Lever, and subsequently upheld 
by Sedgwick, Johnson, Claude Bernard, D'Arsouval, 
the elder Chirmac, Pisani, Cannatacci, Michael Fos­
ter, aud especially Alexauder Hackin. The influence 
of the nervous system is most clear, both in subjective 
and objective symptoms. The vomitings and numer­
ous stools evidently result from either a paralyzed or 
hyperresthetic abdominal sympathetic, two conditions 
that. apparently antagonistic, are physiologically the 
same, differing only in degree, the latter depending 
upon the intensity of the poisoning; the crises, cramps, 
vertigo, anxiety, spasms and tremblings, also are of 
neural origin. Further, the entire series of sympJ-oms 
are precisely parallel in the toxic manifestations of 
certain cadaveric alkaloids, and also of muscarin (both 
.. Cadaveric and vegetable derivative), one of the most 
powerful nerve poisons known. Finally, the rapid 
deaths due to so-called cholera sicca (dry cholera), 
which are observed during epidemics and in patients 
which have previously enjoyed good health, can only 
result from powerful influences brought to bear upon 
certain nerve centers, since they are for the most part 
preventable by the use of remedies that have direct 
influence upon the solar plexus, notably hydrocyanic 
acid, alone or in combination with chloroform. 

The practical application of an admitted physiologi­
cal and pathological principle, and the discovery of 
the eonstant relation of cause and effect, suggest the 
idea of a well defined law in this affection. It is, more­
over, to the sympathetic system that must be referred 
the depression of the functions of respiration and cir­
culation, which constitute the gravest factors in cho­
lera; therefore, in antagonism of the sympathetic is 
afforded a key to rational, physiological treatment. 

The fact may be recalled that the pneumogastric 
(vagus) is an inhibitory nerve, and possesses an action 
antagonistic to that of the sympathetic on the heart; 
that it unites with the latter in forming three plexuses 
-pharyngeal, cardiac. and solar. By stimulating the 
sympathetic part of the heart, its contractions are 
augmented, but by acting thus on the vagus, it is pos­
sible to arrest the heart in full diastole. The stimu­
lation of the vagus then gives rise to an important 
indication. namely, the re-establishment of the cardio­
inhibitory functions of this nerve, which are evidently 
absent in cholera. By so doing, the violent contrac­
tions and palpitations will cease; the energies of the 
heart cavities, especially those of the left side, are re­
stored, and the congestion of the pulmonary and cu­
taneous systems disappears. Simon and others have 
shown that in cholera the left side of the heart is gen­
erally emptied, while the right side is distended and 
filled with blood; Sieluna and Bruce, performing autop­
sies on patients who succumbed at Malta during the 
epidemic of 1877, always discovered the cavities of the 
left heart empty, and those of the right filled with 
blood; and George Budd (in Medical Chronicle, vol. 
xxi.) notes concentric hypertrophy in all cases of sud­
den death from cholera, and, moreover, cites the expe-

J tieutiftt jmeritJu. 
rience of M. Jackson, who, in 1832, observed the hearts 
of persons who succumbed to this disease often pre­
sented hypertrophy of the left ventricle. 

In all attacks of cholera, then, regardless of stage, the 
first indications are to stimulate the vaso-inhibitory 
apparatus and antagonize the sympathetic, especially 
its solar plexus, by sedation, by reflex, or both, The 
remedies most available for such purposes are, in order: 
1, hydrocyanic acid; 2, chloroform; 3, Indian hemp; 
4, morphine. Happily we have these all, with capsi­
cum added, in the combination entitled chlor-anodyne, 
a preparation that is not alone an improvement upon 
the old proprietary chlorodyne, but by the dropping 
of certain inert and nauseous ingredients is likewise 
far less antagonistic to a sensitive or irritated stomach. 
The action of this fluid is in a measure dual, in that it 
allays the irritation induced by poisoning of the sym­
pathetic, and at the same time stimulates the vaso-in­
hibitory apparatus, thereby relieving the spasmodic 
congestion of the arterioles that leads to oppression 
and depression of both cardiac and pulmonary func­
tions, The preparation is still further available. in 
that it is intensified by the powerful revulsive effect of 
the contained capsicum. 

Next, if chlor-anodyne is insufficient, the sympathetic 
may be further and more powerfully antagonized by 
stimulation of the pueumogastric as advocated by Dr. 
Alexauder Hackin, and so successfully employed in 
Malta during the epidemic of 1887. Three preparations 
are available for this purpose: one, an essence of mus­
tard oil; another, equal parts of saturated tinctures of 
ginger and capsicum; finally, the epispastic liquor of 
the British Pharmacopreia (percolation of five parts 
cantharides with twenty parts acetic ether); and these 
should be applied freely over the branches of the pneu­
mogastric in the neck-in front, beneath and behind 
the ear, covering three inches of surface, preferably on 
the right side (Coleman having demonstrated the right 
vagus commands the smaller intestines). If the case 
be one of extreme urgency, the liquid may be applied 
underneath the eye, and, if desired, both right and left 
vagi excited. The effect is almost instantaneous, and 
all morbid phenomena, if mitigated at all, are usually 
annihilated before vesication can take place. With 
the first two preparations vesication may generally be 
avoided; but in cases of extreme collapse the epispas­
tic liquid should receive entire preference, chlor-ano­
dyne being at the same time given by the mouth in 
sirup or on sugar, in full doses of 30 minims. By de­
veloping the inhibitory power of the vagus, vomiting, 
purging, and cramps are rapidly arrested, the pulse 
regains its power, bodily temperature is increased, and 
the patient speedily falls asleep. 

According to Prof. Pisani, Chief of the Health Ser­
vice of Malta, cholera made its appearance in that 
island on the 25th of July, 1887, and the mode of treat­
ment outlined above was begun on the 31st of the fol­
lowing August. In his report to the government he 
remarks: "The amelioration was very rapid." 

Dr. Inglott, Surgeon of Zabbor Hospital, says: "It 
has often succeeded in the gravest cases where other 
treatment had proved futile, not only in my hands but 
also in those of my friend Dr. Cannatacci, of Zeitum 
Hospital. We worked together, and every day ex­
changed observations on this important subject. This 
treatment often gave us astonishing results, and my 
sincere conviction is that thereby we were enabled to 
save many patients from death. I recall, among others, 
that of a poor child of eight years, who was so cold 
there seemed to be no hope ; all tried remedies had 
proved useless, and when I saw him in the morning he 
was dying ; in the afternoon he was convalescent, and 
all this had been accomplished by profound anta­
gonism of the sympathetic." 

These observations require no special comment, and 
it would be useless to dwell on the importance of rapid­
ity of treatment in an affection where moments are so 
precious. The sleep which the revulsive fluid (ex­
ternally) secures in connection with chlor-anodyne (in­
ternally) and the re-establishment of a balance between 
circulation and respiration, tend not only rapidly to 
abort the malady, but also to oppose the typhic con-

the globe this double set of longitUdinal and transverse 
waves is everywhere apparent. They account for the 
detailed disposition of our lands and our waters, for 
our present coastal forms, for the direction, length, and 
disposition of our mountain ranges, our seas, our plains, 
and lakes. The compound arch becomes a dome, its 
complementary trough becomes a basin. The eleva­
tions and depressions, major and minor, are usually 
twinned, like the twins of the mineralogist, the com­
plementary parts being often inverted, and turned 
through 1800 (compare Italy with the Po-Adriatic de­
pression). Every upward swirl and eddy has its answer­
ing downward swirl. The whole surface of our globe 
is thus broken up into fairly continuous and paired 
masses, divided from each other by moving areas and 
lines of mountain making and crust movement, so that 
the surface of the earth of the present day seems to 
st.and midway in its structure and appearance between 
those of the sun and the moon, its eddies wanting the 
mobility of those of the one and the symmetry of those 
of the other. In the geology of the earth crust, also, 
the intercrossing of the two sets of folds, theoretically 
at right angles to each other, gives rise to effects equally 
startling. It lies at the origin of the thrust plane or 
overfault, where the septal region of contrary motion 
in the fold becomes reduced to, or is represented by, a 
plane of contrary motion. It allows us to connect to­
gether under one set of homologies folds and faults. 
The downthrow side of the fault answers to the trough, 
the upthrow side to the arch, of our longitudinal fold; 
while the fault plane itself represents the septal area 
reduced to zero. The node of the fault, and the alter­
nation and alteration of throw, are due to the effects 
of the transverse folding. 

These transverse folds of different grades, which af­
fect different layers of the earth crust differentially, ac­
count also for the formation of laccolites, of granitic 
cores, and of petrological provinces; and they enable 
us also to understand many of the phenomena of meta­
morphism. 

Of the folds of the third order I shall here say no­
thing; but I must frankly admit that the primal cause 
of all this tangential movement and folding stress is 
still as mysterious to me as ever. I incline to think 
that it is due to many causes-tidal action, sedimenta­
tion, and many others. I cannot deny, however, that 
it may be mainly the result of the contraction in dia­
meter of our earth, due to the loss of its original heat 
into outer space. For everywhere we find evidences of 
symmetrical crushing of the earth crust by tangential 
stresses. Everywhere we find proofs that different lay­
ers of that crust have been affected differentially, and 
the outer layers have been folded the most. We seem 
to be dealing not so much with a solid globe as with a 
globular shell composed of many layers. 

Is it not just possible after all that, as others have 
suggested, our earth is such a hollow shell, or series of 
concelltric shells, on t.he surface of which gravity is at 
a maximum, and in whose deepest interior it is non­
existent? May this not be so also in the case of the 
sun, through whose spot-eddies we possibly look into a 
hollow interior? If so, perhaps our present nebulre 
may also be hollow shells formed of meteorites. On 
the surfaces of these shells the fiery spirals we see 
would be the swirls which answer to the many twisting 
crustal septa of the earth. Our comets, too, in this 
case might be elongated ellipsoids, whose visible parts 
would be merely interference phenomena or sheets of 
differential movement. 

In this case we have represented before us to-day all 
the past of our earth as well as its present. Uniformity 
and evolution are one. 

Thus from the microscopic septa of the laminre of the 
geological formations we pass outward in fact to these 
moving septa of our globe, marked on land by our new 
mountain chains, and on our shores by our active vol­
canoes. Thence we sweep, in imagination, to the fiery 
eddies of the sun, and thence to the glowing swirls of 
the nebulre; and so outward and upward to that most 
glorious septum of all the visible creation, the radiant 
ring of the Milky Way. 

. '., . 
dition or secondary fever that frequently is a conva- SnoW" Sheds Burned. 

lescent sequel. There were four fires in the Central Pacific snow 
After all, the treatment of maladies is part of their. sheds at Summit on the night of September 9. The 

pathology ; the nature, the power of the remedy, and Summit fire train while fighting flames became sur­
the modifications that follow its action are the surest rounded by fire and had to be abandoned. The engine 
guarantees of the character and tendency of the dis- and wa�er cars were wrecked by the flames. The Blue 
ease. Canon water train was hurried to the scene, but a new 

• • • • • fire started west of the train, and for a time there was 
Novel Geologleal Ideas. imminent danger that this train would also be de-

The presidential address before the British Associa- stroyed. The water train from Rocklin was sent up 
tion, Sect.ion C, of Prof. C. Lapworth, LL.D., concludes early next morning and the flames got under control. 
as follows : Twenty-one hundred feet of sheds and track were de-

The account of the simple rock-fold I have already 

I 
stroyed and four passenger trains blockaded. The 

given you is of the most elementary kind. It presup- press dispatches reporting these facts state that the 
poses merely the yielding to tangential pressure from fires were incendiary. 
front and back, combined with effectual resistance to 
sliding. But in the layers of the earth crust there is 
always, in addition, a set of tangential pressures theo­
retically at right angles to this. The simple fold be­
comes a folded fold, and the compound septum twists 
not only vertically but laterally. On the surface of 

• . e . •  
A correspondent of the Confectioners' Journal says 

that banana juice makes a first-class indelible ink. 
A spot on a white shirt from a dead ripe banana is 
marked forever, and the juice from bananas thorough· 
ly decayed is a bright, clear carmine. 
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BAKU.* 

The accompanying illustration, from a recent photo­
graph, shows the most important business portion of 
the principal seat of the Russian petroleum industry, 
on the Caspian Sea. The town has but lately had a 
very severe visitation of cholera. The house on the 
extreme left is that of the Governor of Baku, and the 
roadway for about fifty yards in front on each side is 
asphalted. All tramcars must proceed at a walking 
pace, and not stop to take up or set down passengers 
while on this stretch of road. Further to the right is 
the Customs House, beyond which is the" Virgin's 
tower," an ancient structure now 
used as one of the harbor lights 
for ships coming into the port· 
To the extreme right may be 
seen the warehouses and works of 
the Kaucus and Mercurie Com­
pany, the largest ship-owners on 
the Caspian Sea and the Volga. 
This company has a fleet of nine­
teen steamers-i. e., t h i r t e e  n 
screw steamers, with a total of 
5,670 horse power, the largest, 
the Jandr, being of 1,200 horse 
power, and six paddle steamers, 
of 4,656 total horse power. The 
largest paddle steamer is the 
Admiral Karnelov, whose dimen­
sions a r e  1 e n g  t h , 248 feet, 
breadth, 30 feet, and depth, Hi 
feet 8 inches, and fitted with 
engines of 950 horse power. This 
company has the contract for 
conveying the mails over the 
Caspian Sea. At the opposite 
end of the bay, the distance 
being about two miles, are the 
government dockyards of Bielof. 
In the old town, which is in­
closed by a wall from 12 feet to 
16 feet in thickness, some of the 
streets are very narrow. The 
artificers may be seen sitting at 
the front of their shops making 
shoes, Persian slippers, Astra-
khan and Bokhara caps, and articles in gold and 
silver. The population of Baku at the end of 1890 
was about 104,000. Our illustration is from Industries, 

London. 
The supply of crude petroleum at Baku is apparently 

inexhaustible, but until within the last ten years the 
town has been practically isolated from the rest of 
Europe, a long and troublesome journey being required 
to get to it. This has now been changed, and Baku at 
present has steam communication with all parts of 
Europe. The Nobel Brothers have borne a prominent 
part in developing the petroleum industry here, la,ing 
the first pipe lines, employing tank steamers for con­
veying the product, and taking the lead in employing 
petroleum as fuel for tlie steamers. There is now not 
a vessel on the Caspian using wood or coal, liquid fuel 
being employed exclusively. 

* For illustrated descrIption of the U Russian Petroleum Indutsll'Y at 

Baku," E-ee SCIENTIFIC AMERICAN :SUPPLEMEN'f, No. 439. 

J citutific !tUtricau. 
Bituillen 011 and Gas in Franee. 

Certain districts in Auvergne, France, are very rich 
in deposits of bitumen. There are t.hree varieties 
equally abundant, the liquid, bituminous limestone, 
and t.he bituminous sandstone. The mineral is met 
with at a few feet from the surface. The seams of 
bituminous limestone are in some places 200 feet thick. 
The mines have never been worked beyond 80 or 100 
feet. The mineral gives oil and gas by distillation, 
but as experiments have been made only on the bi­
tumen near the surface, of course it gave but small 
quantities of light oil. The bitumen extracted by bor-

THE HARBOR OF BAKU. 

ing deeper contains more volatile oil. At a depth of 
from 500 to 600 feet inflammable gas comes up through 
the bore. The only use to which the mineral is 
turned, at present, is for the manufacture of paving 
blocks. The bituminous limestone is used for this 
purpose; it is crushed into powder, a small quantity 
of liquid bitumen and sand added, and then the mix­
ture is put into moulds and submitted to very high 
hydraulic pressure, and the blocks thus turned out are 
in the form of bricks 01' tiles as required. They resist 
perfectly well the action of heat; the trials made in 
different towns where they have been employed for 
paving the streets have turned out most satisfactorily. 
The work is very neat, and it costs less than the ordin­
ary paving stones. The boring in search of petroleum 
continues very slowly, on account of the pressure of 
the gas, which drives up the sand and soil into the 
tubes to a height of 100 meters and prevents the work­
ing of the bores. It is thought they lack the proper 

[OCTOBER It 1892. 
machinery for the purpose, also the necessary experi­
ence in such work. There can now be no doubt about 
oil existing at a certain depth ; it comes up already 
on the surface of the water. There is an opportunity 
for experienced capital to test these deposits of bi­
tumen, which, it is believed, would yield good returns 
for the investment. 

HII""da the Headqua.·tel's of Falllille and Disease. 

One of the most engrossing things of late in 
New York has been the cholera and what they are do­
ing at Quarantine to prevent its entrance into the city. 

With this dread disease knock­
ing so urgently at our gates, it 
may be interesting to learn what 
men known for careful scientific 
research are disposed to say as 
to its origin. 

Mr. Geo. W. Dunn, president 
of the Standard Chemical Works, 
says: "The· principal cause of 
this appalling disease is the fail­
ure of the Russian crops last 
year. Our minister at St. Peters­
burg, the Hon. Charles Emory 
Smith, states that there are from 
fourteen to sixteen millions of 
people in absolute want of the 
necessaries of life and dependent 
upon measures of relief for con­
tinued existence." He also says: 
"The area over which the fa­
mine prevails is ten times as 
large as the State of New York. 
It contains a population of more 
than thirty millions. More than 
one-half are in utter helpless 
destitution, without food and 
without means of getting it. 
There are other millions who are 
reduced to abject penury and 
who can sustain themselves only 
in the most precarious way, and 
when to this reign of gaunt hun-
ger we add the ravages of dis­
ease, the epidemic of typhus, the 

suffering from the severities of a specially rigorous 
winter, the decimation of stock and destruction of 
material, and the consequent difficulties of recupera­
tion, we have a picture of widespread distress which 
can hardly be overdrawn." 

With such a state of things existing in Russia, and 
added to this the brutal efforts of the Czar to drive 
those of Jewish religion out of his domains, it is no 
wonder, says Architecture and Building, that this 
disease is scattered through the ports of Europe and 
that iMs threatening the whole civilized world. 

.. � .. .. 
INASMUCH as sewage does not constitute a well-bal­

anced manure, but is relatively deficient in phosphoric 
acid, sewage farms, unless their soils are specially rich 
in phosphoric acid, should be manured with bone meal 
or Thomas slag meal, otherwise the crops raised on 
them will not be of normal and perfectly sound growth. 
-N. A. PearSOIL 

BAKU, THE HEADQUARTERS OF THE RUSSIAN PETROLEUM INDUSTRY. 
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A N  IMPROVED NUT LOCK. 

The accompanying illustration represents a simple, 
very efficient, and inexpensive form of nut lock, de­
signed, when properly set, to prevent any turning or 
loosening of the nut, a key holding the lock from any 
possitility of loosening. This improvement has been 
patented by Mr. William Schauweker, of No. 201 Col­
well Street, Pittsburg, Pa. Fig. 1 shows the lock 
plate and the seat for the lock, Fig. 2 representing the 

J titufifit !mtritau. 
the carriage is moved along the space of a letter each 
time the key is depressed, the depression of the wire 
spacing frame, under the key, moving the carriage 
for spacing when the key is not depressed. In order 
to 'return the carriage when it reaches the end of a 
line, it is only necessary to press upon a small finger 
piece controlling a spring detent and pawl, when the 
carriage and its appurtenances may be moved back­
ward to begin another line. The length of line, as the 
machine is at present made, is eight inches. The 
paper is shifted by hand for line spacing, being held 
therefor in a paper holder in the form of an elongated 
clip, as shown in a separate view. The clip has a ver­
tical member sliding in a guide groove in the base. The 
inking is effected in a simple manner by inking pads at 
each side of an opening in the casing near the impres-

! sion frame. The machine is readily and rapidly oper­

2 1 1 

rubbed on a betel leaf, chewed, and swallowed. But 
the tea planters of Matale took no heed of this warning, 
till at last people in England began to make inquirIes 
regarding the laxative quality of certain brands of tea 
sent from Ceylon, by the use of which several persons 
had been taken ill. Shortly after this almost all the 
croton trees on the tea estates disappeared. Planters 
who did not go in for tea and allowed their crotons to 
remain are now making some profit, as of late there 
has been a demand for the seed. 

,. . . . . 
NEW MATHEMATICAL INSTRUMENT. 

The engraving illustrates a new instrument for the 
use of engineers and architects, to be used as a section 
liner and scale divider. The base of the instrument 
consists of a bar having a longitudinal rack with 
twenty-four teeth to the inch. To the bar is nicely I ated when held in any posi­

tion, and the letters printed 
appear in plain view as fast 
as they are made. It will go 
into a box 5 inches wide, 9 
inches long, and 1� inches 
deep, so that it may be car­
ried in the pocket. It is a 
typewriter evidently intend­
ed for use in the various pro­
fessions and for private corre­
spondence. BOTH'S SECTION LINER AND SCALE DIVIDEB. 

SCHAUWEKER'S NUT LOCK. 

blank of the lock plate as it is punched out and before 
being bent into form, while Fig. 3 shows the applica­
tion of the improvement, the key being in place in the 
lock. The grooves at the sides of the bolt hole in the 
lock seat are adapted to receive the feathers bent 
downward from the sides of the central opening of the 
lock plate, and the two ears at the ends of the lock 
plate, when bent upward as shown in Fig. 1, form a 
groove in which slides a wedge-shaped key, the key 
being kept from coming out by a wire pin or loop. In 
applying the lock the nut is to be screwed down until, 
when the key is placed in position, it will fit snugly 
against a flat side of the nut, the plate being placed so 
that its feathers will engage the proper notches in the 
lock seat to enable this to be effected. 

" ' " '  .. 
A SIMPLE AND EFFICIENT TYPEWRITER. 

Further information rela-
tive to this improvement may be obtained of the 
Simplex Typewriter Co., No. 32 Great Jones Street, 
New York City. 

.. . . � .. 
AN IMPROVED SPEED INDICATOR. 

The neat and well finished device, shown full size in 
back and front views in the illustration, has some de­
cided ad vantages which will at once commend it to all 
who have occasion to test the speed of running ma­
chines. It does not matter whether the shaft is turn­
ing to the right or to the left, the indicator is always 
in proper position to be applied, and requires uo turn­
ing to zero. The distinctive merit of this device con­
sists in its alarm bell attachment, the bell ringing at 
every hundred revolutions of the spindle, so that it is 
only necessary to place the indicator in position and 
count the strokes upon the bell as the eye follows the 
hands upon the watch dial. The friction caused by 

fitted a carriage provided with a central post, the up­
per end of which is threaded and provided with an ad­
justing nut. On the post below the nut is a collar 
which is pressed upwardly against the nut by a spiral 
spring. The collar carries a steel pawl which engages 
the rack, so that when the collar is pushed down, the 
carriage is forced to advance along the rack bar from 
one to six teeth at a time, according to the adjustment 
of the take-up. To the carriage is attached a semi­
circular protractor graduated to degrees. A ruler arm 
is pivoted to the protractor and is adjustable so that it 
may be placed at any desired angle. 

The use of the instrument as a section liner is obvi­
violis, the step-by-step motion being adjusted so as to 
move the ruler through the desired space after each 
line has been made. When the ruler arm is set at 
right angles to the rack bar, it will move with each 
pressure of the knob a distance equal to the number 

The small, compact, and very inexpensive typewrit­
ing machine shown in the illustration, which with its 
box weighs only one pound, has been patented by Mr. 
Analdo M. English. The carriage way is attached to 
a light wood base, and is of sheet metal, having at one 
edge a vertical flange with rack teeth for engaging 
the feed devices, and grooves forming a guide for the 
carriage, on which all the operative parts of the print­
ing and carriage-feeding devices are mounted. A 
printing disk and index wheel are pivoted for horizon­
tal movement in unisOl: in either direction in a casing 
secured to the carriage, and the index wheel has radi­
al spring fingers on which are characters correspond­
ing ;to those on the under side of the printing disk, 
each of these fingers also having a projection to be 
pressed upon by the finger of the operator in rotating 
the disk. As the index wheel is thus rotated the de­

THE WEISS DOUBLE SPEED ALARM INDICATOR. 

sired character is brought into align­
ment with and its finger is depressed 
into a notch in the casing on the side 
next the operator, a corresponding 
character on the rubber printing disk 
being at the same time brought be· 
neath the type-impressing devices, the 
letter being thus locked when the im­
pression is made. The impression 
frame is of wire, and from it extends 
an operating key, a spacing frame be­
ing also operated on by . the key in 
its downward movement, whereby 

the pressure against the shaft is reduced to a mini­
mum by the use of a hardened stub steel socket in 
which the hardened spindle rests and turns. No 
especial care need be taken to hold the indicator ex­
actly true. When the speed is wanted of a shaft 
running in a dark corner, or in a position not easily 
accessible, the many advantages of this convenient de­
vice will be readily understood. It is nickel plated, 
and may be readily carried in the vest pocket. It has 
been patented and is manufactured by Messrs. Weiss 
Bros. , machinists, Nos. 855 and 857 DeKalb Avenue, 
Brooklyn, N. Y. 

.. . . � .,  
Croton '''rees In Tea Plantatiolls. 

Some time ago a writer in the Times of Ceylon called 
attention to the danger in planting croton oil trees 
among tea bushes, as was then done on many places in 
the Matale district, since it was feared that, while gath­
ering the tea leaves, some croton leaves might acci­

ENGLISH'S " SIMPLEX " TYPEWRITEB. 

dentally fall into the 
baskets and be man­
ufactured into tea. 
Natives have a dread 
of the croton tree, as 
its poisonous proper­
ties a l' e s o w e I I 
known to them that 
they fear even to 
pass under its sha­
dow. Even native 
medical practition­
ers, in prescribing 
the oil obtained frolll 
the seed as a purga­
tive, give only one 
drop as a dose for 
an adult. This is 

of teeth for which the take-up has been set, thus per­
mitting of drawing lines -.t., T'j[, !, t, t of an inch apart. 
When the arm is ar"ijusted at any other angle, the 
space between the lines will be diminished as the an­
gle becomes more acute. By taking advantage of this 
fact, lines may be !;paced in any desired ratio to the 
spaces of the rack bar. This ratio is the natural sine 
of the angle formed by the ruler and the rack bar. For 
example, if it be required to draw a scale of 12 to 
the inch, then we have -H- = 0 '5, which is the sine of 
30°, or the angle to which the ruler arm must be set. 

By means of this instrument any desired scale may 
be quickly constructed and accurately spaced. It is 
manufactured and sold by the Keuffel & Esser Co., 
127 Fulton Street, N. Y. 

. ,  . . . 
Edlso o's New Jersey Village. 

The village of Ogden, N. J. , now known as Edison, 
has been built up withiu the last two years. The site 
is an old iron mine, known as the Ogden mine. It was 
abandoned many years ago, and until two years ago 
the vicinity was entirely deserted, and had grown up 
with shrub oaks and bushes. When Mr. Edison in­
vented the Illagnetie ore separator, he organized the 
New Jersey and Pennsylvania Concentration Com­
pany, and a plant was established at Ogden, the name 
of which was then changed to Edison. The ore as 
taken from the mine is run through enormous crush­
ing machines, and then passed through the Edison sep­
arator, where powerful magnets attract all the metal, 
which is afterward run into pigs. 

• • •  I • 
N e w  Remedy Co r Cabbage ( o see"". 

The cabbage plants are sprinkled with ordinary corn 
Illeal while they are wet with dew or immediately after 
a rain, so the llleal will cling to the leaves at all 
points. 
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l'OSITION OF THE PLANETS IN OCTOBER. 

JUPITER 
is morning star until the 12th, and then evening star. 
He is foremost on October planetary annals, reaching 
the cuhnination of his course as far as terrestrial ob­
servers are concerned. This epoch is his opposition 
with the sun, on the 12th, at 1 h. 14 m. P. M. Several 
features give to the event a more than usual signifi­
cance. The planet is in northern declination, whiuh 
lengthens his stay above the horizon, and increases his 
meridian altitude, and, as he is only about two months 
beyond perihelion, he is nearer to the earth than he 
will be until he comes round to perihelion again in 
1904. Jupiter, in opposition, is opposite the sun, rising 
at sunset, looking down from the meridian near mid­
night, and setting at sunrise. The synodic period of 
.Jupiter, or the time it seems to take him to pass from 
opposition to opposition again, is 399 days, or a year 
and a little more th!tn a mon th, a number easily re­
membered. The time for succeeding oppositions may 
be readily calculated. His opposition took place last 
year on September 5, this year it is on October 12, 
and next year November 15 will be the date. He 
passes at this time from the sun's western side to his 
eastern and is ranked as evening star. He reigns with­
out a rival until Venus rises, and well deserves the 
name of prince of planets, for he is the largest and 
brightest of the clustering throngs that people the 
celestial vault. It is no wonder that ancient astrono­
mers named him for their great god, that astrologers 
welcomed his ascendancy in the horoscopes they cast 
as a benignant influence, or that modern observers 
have a sincere admiration for the star that is the 
embodiment of strength and majesty. He is at his 
best in October, and a fine study for the telescope, 
when possibly some new light may be thrown upon 
the famous red spot that has puzzled scientific brains 
since 1878. 

The moon, on the day of the full, is in conjunction 
with .Jupiter on the 6th, at ° h. 45 m. P. M. , being 3' 
north. The conjunction occurs when moon and planet 
are below the horizon, but the two heavenly bodies 
will be near neighbors when .Jupiter rises about 6 
o'clock on the evening of the 5th, and form a celestial 
picture that will be pleasant to behold. The moon 
will occult .Jupiter to observers who see her in her 
geocentric position. She will also occult Saturn, 
Uranus, and Mercury under the same conditions. 

The right ascension of .Jupiter on the 1st is 1 h. 21 m. , 
his declination is 6° 49' north, his diameter is 47". 2, and 
he is in the constellation Pisces. 

.Jupiter rises on the 1st at 6 h. 8 m. P. M. On the 
31st he sets at 4 h. 42 m. A. Mo 

VENUS 
is morning star, rising in the small hours, and fulfilling 
her mission as herald of the dawn with queenly dig­
nity. When she rises on the 1st at 2 h. 8 m. A. M., 
.Jupiter is near the meridian, and the two rivals make 
a spectacle of surpassing beauty, the one, near her 
greatest distance from the sun, oscillating toward him, 
and the other beaming from the zenith, and rapidly 
drawing near that portion of his course where his 
luster is greatest. Venus, an inferior planet, oscillates 
east and west from the sun. .Jupiter, a superior planet, 
makes the circuit of the heavens, and looks down from 
the zenith, amid the midnight darkness of the sky, a 
point beyond the reach of his fair rival. 

The moon, four days before her change, is in con­
junction with Venus, on the 16th, at 10 h. 8 m. A. M.,  
being 4° 27' north. 

The right ascension of Venus on the 1st is 9 h. 41 m. , 
her declination is 13° 3' north, her diameter is 21".4, 
and she is in the constellation Leo. 

Venus rises on the 1st at 2 h. 8 m. A. M. On the 
31st she rises at 2 h. 56 m. A. M. 

MARS 

J t itutifit !mtritau. [OCTOBER I ,  1 892. 
Mars sets on the 1st at ° h. 59 m. A. M. On the 31st renheit's thermometer. Hence sounds travel faster in 

he sets at ° h. 14 m. A. M. summer than in winter, and in warm than in cola 

MERCURY climates. It might be thought that sound would 

is morning star until the 8th, and then evening star. 
He is in superior conjunction with the sun on the 8th, 
when, passing beyond the sun, he appears on the sun's 
eastern side and ranks as evening star. Mercury is in 
conjunction with Saturn on the 1st at 4 h. 35 m. P. M.,  
being 34' south. He is conjunction with Uranus on 
the 20th, at 1 h. 29 m. P. M., being 46' south. 

The moon, the day after her change, is in conj unc ­
tion with Mercury on the 21st, at 8 h. 29 m. A. M. , 
being 29' north. 

The righ t ascension of Mercury on the 1st is 12 h. 17 
m. , his declination is 0° 3' south, his diameter is 5". 0, 

travel more slowly through a dense atmosphere, but 
the elasticity increases as rapidly as the density, and 
therefore the velocity of sound is not affected by vary­
ing density. 

The velocity of sound in water, when at the greatest 
density, is 4, 707'4 feet per second. The experiments 
by which this velocity was determined were made by 
M. Colladon in 1826, across the Lake of Geneva, from 
Rolle to Thonon, a distance of about nin{' miles. 
Water, therefore, transmits sound about four times as 
fast as air does. Still, water is not as good a medium 
for transmitting sound as the air. If a bell is rung 
under water and the sound transmitted through that and he is in the constellation Virgo. 

Mercury rises on the 1st at 5 h. 29 m. A. M. 
31st he sets at 5 h. 22 m. P. M. 

On the I medium for more than six hundred yards, the tones 
are not heard, but only a short, sharp sound, " like 
two knife blades struck together." Our atmosphere 

SATURN 
is morning, star. The incidents of interest in his Octo­
ber course are his conjunction with Mercury on the 1st, 
and he is also one of the three planets that are to be 
found in Virgo during the first part of the month, 
Uranus being the third member of the trio. 

The moon, two days before her change, is in conjunc­
tion with Saturn on the 18th, at 4 h. 58 m. P. M.,  being 
42' south. 

The right ascension of Saturn on the first is 12 h. 
18 m., his declination is 0° 25' north, his diameter is 
14".8, and he is in the constellation Virgo. 

Saturn rises on the 1st at 5 h. 29 m. A. M. On the 
31st he rises at 3 h. 49 m. A. M; 

URANUS 
is evening star until the 29th, and then morning star. 
He is in conjunction with the sun on the 29th, when 
he enters the ranks of the morning stars, because he is 
on the sun's western side. His conjunction with Mer­
cury has been referred to. 

The moon, the day after her change, is in conjunc­
tion with Uranus, on the 21st, at 6 h. 2 m. A. M. , being 
17' south. 

The right ascension of Uranus on the 1st is 14 h, 10 
m. , his declination is 12° 41' south, his diameter is 3 " . 6  
and h e  i s  ih the constellation Virgo. 

Uranus sets on the 1st at 6 h. 38 m. P. M. On the 
31st he rises at 6 h. 19 m. A. M. 

NEPTUNE 

seems to be of just the right nature and density to give 
to sound its mellow tones and musical cadences. Nor 
is sound in water diffused around intervening objects 
as it is in the air. In the air a noise is carried with 
considerable intensity around a ,  building or wall, but 
in water an intervening wall intercepts the sound 
almost entirely. 

Here we turn aside to consider a question which, 
perhaps, has not often suggested itself, but which is, 
nevertheless, quite interesting. Why can we hear, 
but not see, around a corner ? Some may think that 
this question can be answered by saying that light 
moves in a strai 'l:ht line, while sound does not. But 
this answer is _.ot satisfactory. It is known that light 
and sound are similar in character; each is due to the 
vibrations of a medium, and each is transmitted in 
waves. Why, then, may not light spread around a 
corner as well as sound ? The answer is to be found in 
the different lengths of sound and light waves. Sound 
waves themselves are of different lengths, the graver 
sounds having waves of greater length than the more 
acute. Now it can be shown mathematically that the 
greater length of sound waves will cause the sound to be 
diffused around the obstruction. Hence the bass notes 
of a band of music are heard more distinctlv far be­
hind a wall than the higher notes, and as th; person 
moves out of the " acoustic shadow," the more acute 
notes increase in distinctness. So, also, when sound is 
transmitted through water the sound waves are shorter 
than in the air, and the " acoustic shadow " is fully 

is morning star. His right ascension on the 1st is 4 h. formed. As the length of sound waves in the air is 
40 m.,  his declination is 20° 34' north ,  his diameter is 2" . 6, sometimes many feet, while the length of the longest 
and he is in the constellation Taurus. light wave is not more than '0000266 of an inch, it is 

Neptune rises on the 1st at 8 h. 34 m. P. M. On the no longer a mystery why we can hear, but cannot see, 
31st he rises at 6 h. 34 m. P. M. around a corner. 

Venus, .Jupiter, Saturn, Mercury and Neptune are It is easily demonstrated that the intensity of sound 
morning stars at the beginning of the month. Mars varies inversely as the square of the distance from the 
and Uranus are evening stars. origin of the sound. Generally speaking, a sound will 

THE FIFTH SATELLITE OF JUPITER. be heard farther the greater its original intensity and 
A new member of the sun's family has made its ad- the denser the medium in which it is propagated. The 

vent since the position of the planets was last chroni- greatest known distance to which sound has been car­
cled. The new corner was as unexpected as is usually ried through the atmosphere is 345 miles, as it is as­
the case with celestial , events of momentous import- serted that the very violent explosions of the volcano 
ance. The fifth satellite of .Jupiter has, however, at St. Vincent have been heard at Demerara. Sound 
come to Etay. Barnard, who found the prize, has won travellS farther and loses less of its intensity in passing 
immortal fame, and the Lick Observatory has at last through the earth than through the air. In 1806 the 
done something worthy of the largest telescope in the cannonading at the battle of .Jena was heard in the 
world, and its fine location. There is not much to re- open fields near Dresden, a distance of 92 miles, though 
cord concerning the new satellite. It was discovered but feebly; while in the casements of the fortifications 
on September 10, is 100 miles in diameter, shining as it was heard with great distinctness. It is also said 
a star of the thirteenth magnitude, and revolving that the cannonading of the citadel of Antwerp in 1� 
around its giant primary in about twelve hours, at a was heard in the mines of Saxony, which are about 370 
distance 112, 000 miles from his center. It is difficult to miles distant. -J. A. Moore, in Popular Science News. 

tell whether the new moon is a blessing or a burden. - , • • • 
Astronomers are puzzled to find a name for it, as Num- Preservation of India R ubber Goods. 

ber 1 is already appropriated for the first satellite be- In an article (India Rubber World) on " The De­
yond it. Text books will have to be remodeled to re- terioration of Druggists' Rubber Goods, " Mr. .J. A. 
cognize its presence in the sky. There is also'a wide- Sherman mentions a few of the causes which go to 
spread popular disappointment that some important spoil this class of stock, and criticises the means which 

is evening star. He was watched at opposition as discovery about Mars, so ardently hoped for, could not are taken to prevent deterioration. Fine surface cracks 
planet was never watched before ; but he has had have been made instead of this tiny moon that " flies are taken as evidence that the goods are going wrong, 
his day and is receding from the earth, lessening in swiftly round " the vast mass of .Jupiter. At least, the and this may be due to (1) being kept in warm, dry 
size and ruddy light, while October closes the season .Jovian moon of 1892 is not welcomed with the wild ex- air, as on top shelves in the shop ; (2) exposure to sun­
when he is of much importance. His diameter at the citement that attended the discovery of the Martian I light ; thus all goods shown in the window rapidly be-
close of the month is only one half as great as it was at moons in 1877. come bad. These are really the chief sources of 
opposition. He makes his transit on the 1st at 8 h. _ • •  • • trouble. As to the means of preservation, a New York 
17 m. P. M. , and sets at ° h. 59 m. A. M. , so that he is About Sou nd. manufacturer claims that small articles like catheters 
below the horizon when Venus rises, and has to yield Sound is transmitted to the ear by the vibrations of and tubes keep well immersed in water, but Mr. Sher­
the precedence to .Jupiter until he disappears from the air. When one particle of air is made to vibrate man says that this is an impracticable method when 
view. Mars is in conjunction with the third magni- it sets the adjacent particles vibrating, and so a generally applied. It has also been claimed that 
tude star, Delta Capricorni, on the 25th at 6 h. A. M. ,  sound wave, if not obstructed, passes in all directions keeping the goods in air-tight boxes preserves, but 
being l' north of the star. The planet is below the from the sounding body. The calculated velocity of this again is denied, and so is the stat,ement that a 
horizon at the time of conj unction, but will be near sound in the air, when the temperature is at the fr�ez- coating of paraffin is beneficial. Paraffin mixed with 
the star on the night preceding. ing point, is 915 '69 feet per second. But the experi- -unvulcanized rubber will destroy the latter in a short 

The moon makes two conjunctions with Mars dur- ments of �oll, Vaubeek, and Kuytenbrouwer, per- time, and it is very problematical whether it would not 
ing the,month. The first conjunction takes place on formed in 1823 over a, distance of 57,839 feet, showed have the same effect on vulcanized goods. Exposure 
the 25th at 6 h: P. �., the moon being 10 21 ' south. the velocity to be 1, 089'42 feet per second. Laplace to the air is not considered to be detrimental, although 
The second conJunctIOn t�kes �la?e on the 30th. at ° h. explained why it was that the actual velocity was a jet of oxygen directed upon an India rubber ball 
19 In. A. M., the moon bemg 2 57 south. It wlll thus greater than the calculated velocity, by showing that causes it to soften. On the whole, proper vulcaniza­
be seen that the paths of the moon and the ruddy ) the sound vibrations increase the temperature of the tion is the only security that India rubber goods will 
planet �o not lie v�ry near in October. . 

air, and hence the sound travels faster than . the calcu- keep well, and as long as they are stored in a part of 

.The l'l�ht ?,sce�sIO� of
, 

Mars on
,
the

,
tst IS 21 h. 2 m. , lated rate. This leads us to note the fact that an in- the shop where the temperature is equable and 

hiS dec�lI�atIOn IS 21 6 s?uth, h iS. diameter is 18" . 2, crease of temperature increases the velocity of sound moderate, the most is done that can be to prevent de· 
and he 18 m the constellatIOn Caprlcornus. by 1 '11 feet per second for each degree of rise of Fah- terioration. 
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MILITARY BALLOONING. and the whites of eggs. Of the three, soap bark is the I in the soda water tumbler ; but not having made any 
In Europe, the principal governments now have bal- one usually preferred, as it is more stable than either experiments myself in this direction, I give the state-

looning corps attached to their armies, by means of of the others, and it is at the same time cheaper. ment for what it is worth. 
which observing balloons may be readily transported Soap bark is the inner bark of the Quillaia sapon- When buying foaming preparations, the principal 
and quickly inflated on the field. In Germany, much aria, a South American tree, and is shipped to this po�ts to consider are : First, cheapness ; second, lack 
attention has been directed of late to a new process country in large quantities. It has a bitter taste, and of taste ; third, keeping properties ; fourth, convenience 
of ballooning invented jointly by Herr Richter, a lieu- its dust is most irritating to the eyes and nostrils. The for use. A simple method of testing soda foam is to 
tenant of artillery, and Herr Majert, a scientific che- bark is flrst crushed or ground, and its mucilaginous put a few drops of the sample to be tested in a tumbler 
mist, for depriving gas of the moisture it contains, portions are extracted by percolating a mixture of alco- and draw plain soda water upon it. You can thus as­
and so lessening its specific gravity, to augment its hoi, glycerine, and water through the bark, thus pro- certain how perceptible the taste of the foam will be, 
power of raising and sustaining a balloon, with regard ducing a foaming preparation which possesses many and can readily compare which of two preparations 
to the size of the balloon and the volume of gas. This good qualities. produces the densest and most lasting foam. Of course 
process is deemed likely to supersede both the use of Gum arabic is seldom used for producing foam, owing it must be remembered that in siruped beverages the 
the special gas manufactured by the Yon system and chiefly to its high cost, but also to the fact that it is taste will be less pronounced, and the foam will be 
that of the condensed gas which is supplied by Eng- liable to fermentation and inversion, and is hence not denser and more lasting than in the plain soda j but 
ii8h and Italian companies. The German military suitable for bottled beverages or those which have to this, nevertheless, forms a very convenient rough-and­
balloon car, also, as shown in our illustration, is sus- be kept for any length of time. Nevertheless many of ready test. 
pended from a trapeze, which lessens its oscillation. the foaming preparations on the market go under Another test which is sometimes recommended for 
We are indebted to the illustrated London News for such names as gum foam, foaming gum, Blank's gum, comparing two samples of gum foam is to put a small 
our engraving. etc. , although in most of them no gum whatever is amount of each in a bottle full of ordinary drinking 

The rope-winding mechanism, by which the height used. water (without carbonic acid gas). The bottles should 
of the balloon is regulated, is arranged upon a strong As regards the whites of eggs, I have mentioned then be well shaken, and afterward allowed to stand. 
wagon, and is operated by a steam engine, the whole them merely to condemn their use, for these are so un- The foam produced will last several hours, and will 
presenting the general appearance of a steam fire en- stable that, Ullless the sirup be used immediately, the serve as a fair test of the comparative value of the two 
gine. The hydrogen gas for inflating the balloon is eggs will decompose and give the beverage the disgust- preparations.- Con/ectioners' Journal. 
carried to the field in highly condensed form in separate ing odor of sulphureted hydrogen. Hence white of • ' . ,  • 
steel cylinders. In operation a central steel cylinder, eggs should never be employed in making the sirup, The Young Men's Institute. 
of larger size than the others, is laid upon the ground not even for the dispensing counter. The only way in An institution that is doing good service for young and the smaller cylinders are then attachedj to its which eggs may be used at the soda fountain is in the men is the institute on the Bowery, New York, found­sides. A flexible pipe at one end of the large cylinder shell, for the preparation of such drinks as eggnog, ed a few years ago by several philanthropic New conducts the gas to the balloon. Each cylinder has a egg phosphate, etc. , in which cases the egg is broken Yorkers. stop cock by which the gas is allowed to escape into directly into the tumbler ill the presence of the cus- It follows more extensively the plan of work intro-the balloon. tomer 

• • • I ..
' duced by the Young Men's Christian Associations, and Hence, everything considered, soap bark must he ac- has courses of instruction in several branches of sci-

Soda Foam. corded the palm for foaming purposes, althoug4 other ence. Among those that have been very successful BY THOMA S WARWICK. substances are occasionally used, such as soap root, has been the course on the " Theory and Practice of 
With soda water, as with stocks, " der brofit ist in de senega root, isinglass, glue, and a host of other mucil- Steam Engineering, " under the management of a 

pubbles," and it is consequently not surprising that aginous bodies, but none of these possesses all the ad- practical engineer, Mr. William H. Weightman, M. E. special foaming preparations are so often added to the vantages of soap bark. At a small fee per month, instruction is given to those 
sirups to produce the light and attractive head of foam This ppint being decided, we come to the question as desiring to become engineers, in the practical operation 
with which· the devotees of the soda water counter are to whether it is be�r for the confectioner to make his of engines, boilers and machinery, and in the theory, 
so familiar. Of course it is not only to increase the own foaming preparations or buy them ready-made. rules.and practice of the steam engine, boiler and trans­
dispenser's profits that foam is added, but also, as is the While home-made extracts are bad enough as a rule, mission of power. Special information, not attainabl� 
case with coloring matters, to please the eye of the cus- home-made foaming preparations " take the cake " for in shop practice, is given pertaining to such matters 
tomer, for what is more suggestive of cold than the causing. trouble in the shop. Simple as the · process of as are required by examining boards, and particu­
snowy white froth on the brimming tumbler of sOda ? manufacture appears, there are yet numerous points to Iarly essential to the engineer, fireman, machinist, 

Foam is a natural product, being caused by the es- be looked after in the preparation of the soda foam boiler maker and others, in the proper performance of 
cape of air or gas from a viscid liquid. In the case of which none but an experienced chemist can hope to their duties. 
soda water, it is the escape of the carbonic acid gas contend with successfully. For drinks that are dis- A new course on " Practical Electricity," under the 
from the sweetened beverage that causes the attractive pensed the disadvantages are not so great, the sirups charge of Mr. H. A. Benedict, of Cornell University, 
sparkling appearance j but the sweetened water alone not being kept long enough to give much trouble, but is to be inaugurated this winter. 
would dve rise to but a small quantity of foam, as the those confectioners who bottle soda water should be- It will include the imparting of a practical knowl­
gas would too easily escape. In order to prevent this ware of using home-made foam, as to this may be edge of the rules essential to the proper understanding 
some mucilaginous substance is usually added to the traced a large number of standard soda water diseases, of the principles of operation of the apparatus em­Sirup, which renders the mass more viscous, so prevent- such as ropiness, cloudiness, precipitation, bitterness, ployed in the modern application of electricity. 
ing the gas from escaping and producing the attractive etc. The study of a text book on electrical arithmetic, 
head of foam so familiar to all In using foaming preparations it is well to deal them illustrated lectures,· the consideration of units of 

The que.stion as to why all foam is white is not an out with a parsimonious hand. Not only is it most measurements, apparatus and methods of measure­
easy. one to understand, but the fact is that foam is vexatious for the thirsty customer to obtain a glass of ment, primary and storage batteries, incandescent 
always white, whatever may be the color of the bev- " sweetened wind " instead of the refreshing beverage lighting by direc"; and alternating currents, arc light­
erage itself. The froth produced on a bottle:of the he desires, but!the drink acquires a bitter taste, which ing, electric plating, ldirect current motors, electric 
blackest ink is white, and would be perfectly so were does not in any way add to its attractiveness. Soap traction, telephones and telegraphs. 
it not tinged to a certain extent by particles of the bev- bark is naturally bitter, and, while it is imperceptible There are departments in free hand and mechanical 
erage which the bubbles hold in mechanical suspen- to the taste when present in small quantities, it yet be- drawing and stenography. Located in one of New 
sion. Ail to the cause of this whiteness it is sufficient comes unpleasant when used in excess. In addition to York's densely populated sections, the Young Men's 
to say that it is due to the large number of reflecting this there is also the danger that if too much be used, Institute is doing a work which is greatly needed, and 
surfaces formed by the foam, for it is these surfaces it may not all be held in solution, and cloudiness and supplies instruction not readily obtained at the com­
which, by reflecting the light, produce upon our eyes precipitation·will then inevitably result. mon schools. The institute also owns a good library, 
the impresbion of white. Moreover, in all dark colored beverages there is with a capacious reading room. 

. . . . .. If we remember that all bodies owe their colors to another point which must be taken into consideration. 
the rays of light which they cannot absorb, and that It is that the sugar coloring used to produce the dark 
all bodies which reflect all the light they receiv.e, with- color will by itself produce, a certain amount of froth, A Novel Fabrle. 

out absorbing any, appear perfectly white, we shall be even without the addition of any special foaming pre- This invention consists of a novel frieze-like fabric 
prepared to understand how the multitude of reflecting paration. In fact, in some beverages, such as root beer and of the process or method of making it. For this 
surfaces formed by the foam, and which do not absorb and sarsaparilla, this frothing is so great as to be a con_ purpose the well known knitted fabric or web is used, 
any light, must necessarily give the froth a white siderable impediment tQ the proper drawing of the such as is produced on the circular, flat, or o� any of 
appearance. It is for the same reason that any very beverage, so that in these cases some kind of an anti- the frames working with open, tongue, or ledge needles, 
fine powder appears white, even the blackest marble, foam would be a great desideratum. Numerous at- and which has a backing of threads of wool, cotton, 
when ground to dust, losing every trace of its original tempts have been made to reduce this foam by me- silk, or other fibrous material This fabric, which is 
color. chanical devices attached to the draught arm, such, known as stockinet, shows on the one side the ordi-

Some people deplore the use of foaming preparations for instance, as filters or relief chambers for the escape nary regular knitted meshes and on the other or 
in soda water, claiming that snch additions are totally of the gas from the· beverage. None of these devices rough side the threads of wool, cotton, silk, etc. , 
uncalled for and unwarranted, but it must, neverthe- seems, however, perfectly satisfactory, and the man bound by the finer threads of the knitted web. The 
less, be conceded that soda foam can bring forward who would invent a harmless preparation to add to the fabric is first subjected to a nap-raising process, in any 
several valid arguments in its own favor. In the first sirup that would reduce the amount of foam without suitable napping machine, so as to ('onvert the rough 
place, it aids greatly in keeping the gas from escaping in any way impairing the quality of the beverage would side into a fleecy state, and, for the purpose, a knitted 
too rapidly from the tumbler. In the second place, as confer a lasting beneflt upon humanity, and perhaps fabric is used in which wool is the material that forms 
before mentioned, it undoubtedly adds greatly to the upon himself as well. In an article published some the threads of the rough side. The fleece produced by 
dispenser's profits, for it is claimed that, by adding two twelve years ago in an English bottling paper, the the napping machine, on the backing of the knitted 
ounces of foaming preparation to a gallon of sirup, the author claimed to have discovered this very secret. He web, is next submitted to the action of a friezing ma­
confectioner can draw fifty more glasses than without held that all oily matters tend to destroy foam, and he chine· of suitable construction, in order to convert the 
the foam. Thirdly, we must remember that the ap- consequently claimed that all that was necessary to re- fleece into a frieze-like surface, resembling lambskin, 
pearance of any article of food or drink plays fully as duce the frothing of such drinks as root beer and sar- ratteen, or petersham. The fabric thus obtained is 
important a part as its taste in increasing the appetite saparilla was merely to add to the beverage a small well suited for wearing j'I.pparel, or for decorative or 
and stimulating the gastric secretions, and when we quantity of oil of lemon dissolved in sPirits of wine in other purposes. It may be dyed before the nap-rais­
bear all these facts in mind, we shall be inclined to look the proportion of one part of oil to flve parts of spirit. ing process, in order to obtain the finished frieze-like 
upon the snowy foam with more leniency. And, in- One fluid drachm of this mixture, or even less, was to fabric in any desired color. Or the wool threads, 
deed, however we may look at it, there is no denying be added to every gallon of sirup. before being bound into the knitted web threads, 
the fact that it has come to stay, arid to stay probably The theory that oil would prevent foam seems plausi- may be colored or dyed so as to obtain any desired 
for a considerable period of time, so we must make the ble, for it is precisely for this purpose that oil is used color in the frieze side of the finished fabric • 

best we can of the matter. on shipboard, to break up the small waves into one • ' e ,  • 

For producing a foam on beverages, three substances large, uniform sheet, and it would, therefore, seem at MANY of the explosions in flour mills have been 
are in general use. These are soap bark, gum ara.bic, ' first sight as though the same e1fect should be produced traced to electricity I:enerated by belts. 
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A LONG DISTANCE TRANSMISSION PLANT BETWEEN 

TIVOLI AND ROME. 

N interesting plant for the trans­
mission of electricity for lighting 
and power is that recently opened 
at Tivoli, where the electric cur­
rent, generated by water power. is 
used for arc and incandescent light· 
ing in the city of Rome, some 17 
miles distant. This 
plant was erected by 
the Roman Gas Com· 
pany as a supplement­
ary source of electri­
city to the central sta­
tion at Rome. This 
company has b e e  n 
operating its station 
at Rome for six years, 
the source of power 
being steam engines 

having a total capacity of 2,700 horse 
power. This plant, together with the 
new station now in operation at Tivoli, 
is expected to supply the city of Rome 
with electric lights for public and private 
use, and with electric power wherever it 
is demanded for industrial purposes. 

J c itutific !lUtric1lu. 
the speed as accurately constant as is the case with the 
best types of steam engines. The turbines are com­
pletely inclosed in protecting cases, the water outlet 
being subterranean. In our illustrations one of the 
wheels is shown with the protecting cover removed. 
Every precaution has been taken to keep the machine 
room dry. 

Each of the larger turbines drives an alternating 
current machine, which at 170 revolutions per minute 

[OCTOBER I ,  1 892. 
kept constant at the distributing station in Rome. 
The breaking of the circuit is effected by means of a 
dead resistance of iron wire. 

The conductors from Tivoli to Rome are carried 
through the deserted and forlorn Campagna Romana 
for a distance of nearly 17 miles. The leads consist of 
four copper cables, of 19 wires each, the entire system 
of conductors containing 100 tons of copper. These 
cables are so arranged that they can be exchanged at 

will in case of accidents or when repairs 
are necessary. Of the existing four ca­
bles, three are sufficient for running the 
entire plant, while two are sufficient for 
two-thirds of the load. The loss in trans­
mission amounts to 20 per cent of the 
total pressure, that is 1,020 volts, the 
initial pressure being 5, 100 volts. The 
cables are attached to very strong oil in­
sulators placed upon poles or iron col­
umns set from 115 to 130 feet apart. 
These poles consist of two parallel T·irons 
connected together by bolts, at the upper 
end of which are wooden uprights 10 feet 
in length, to which the oil insulators are 
fastened. The same line of poles carries 
silicon bronze wires for telegraph and 
telephone purposes, the lowest wire being 
25 feet above the ground. 

Tivoli abounds in cataracts as beauti­
ful as they are useful, which have served 
for centuries as a source of power for 
various industrial enterprises. In 1887 
an electric plant was established at Tivoli 
which is still in operation, but this is 
only of small size. It was constructed by 
the firm of Gaulard & Gibbs for supply­
ing Tivoli with electric lights, the system 
used being the alternate current with 
transformers in series. Some years :ago 
a company was organized for the purpose 
of utilizing the water power of the falls 
at Tivoli for the generation of electricity 
to be transmitted to Rome, but for vari­
ous reasons the project was never com­
pleted. In 1888 the director of the R0-
man Gas Works, Mr. C. Panchain, took 
the matter in hand, and to him belongs 
the credit for having carried the enter­
prise to its present successful completion. 
The old and incomplete plant was pur­
chased and the construction of the new 
station undertaken. This station is 
erected on the site of the old villa Mecen­
ate, where a waterfall of 3�4' cubic meters 
per second, 110 meters in height, fur­
nishes the necessary power. The water 

EXTERIOR VIEW OF THE TIVOLI CENTRAL STATION. 

The conductors from Tivoli terminate 
at the old Roman wall, near the Porta 
Pia, in a small building, where the n�ces­
sary transformers and other apparatus 
are placed. As the central station in 
Rome is operated at a pressure of 2,000 
volts, and as the Tivoli plant, as stated 
above, is intended as a supplementary 
station for the plant in Rome, the current 
from the Tivoli station must necessarily 
be reduced from 4,000 to 2,000 volts. For 
this purpose 32'\transformers, each of 
25,000 watts capacity, are placed in the 
transformer building. Of these 32 trans­
formers, 16 arranged in parallel form a 
group which transforms the 4,000 volt 
current into a current at 2,000 volts, and 
transfers the current from the Tivoli 
aerial conductors to the underground 
network of concentric cables that dis­
tribute it over the streets of Rome. In 
the summer, when the demand is at a 
minimum, and also during the daytime 
at other seasons of the year, it is intended 
to operate entirely from the Tivoli plant, 
and to make use of the Rome central sta­
tion only when greater demand makes 
it necessary. 

is carried through a canal on an old Roman viaduct to 
the wheel house. The canal terminates in a tower in 
which there is a stand pipe of sheet iron, 125 feet high 
and 50 feet in diameter. From the bottom end of the 
stand pipe a sheet iron pipe of the same width projects 
150 feet further on and carries water to the level of the 
ceiling of the wheel house. 

The station stands half way up the side of a mountain, 
as shown in one of our illustrations. The main room in 
which the dynamos and turbines are placed is 80 by 50 
feet. The main pipe for conveying the water into the 
mach ine room is divided into three cross pipes, from 
each of which three verti-

supplies a current of 42 amperes, at a potential of 5, 100 
volts. The armature of each of these machines is 2 '2 
meters in diameter, and each generator has 30 poles. 
Each of the smaller turbines is coupled direct to a four­
pole exciter, running at 375 revolutions per minute, and 
furnishing a current of 150 amperes at 180 volts electro­
motive force. Both the exciters and the large alter· 
nators are arranged in parallel. The exciters have 
hand rheostats. '.rhe regulation is effected by two au­
tomatic rheostats of the Blathy type in the field circuit 
of the exciting machines. These are so arranged that 
the electromotive force of the alternating currents is 

At present 250 arc lights are in use, but this number 
can be increased at any time to 600. These lights are 
in series of 45 each, and have aerial lines of copper wire 
4 millimeters in diameter. The use of aerial lines was 
necessary, from the fact that the lamps are widely dis­
tributed over the city, quite a number being at a con­
siderable distance from the underground network of 
cables. 

Each of the large transformers in the transformer 
house is able to furnish 14 amperes at 2,000 volts for 
supplying 45 arc lamps; 14 such transformers are able to 
feed the 14 arc light circuits, or over 600 lamps, the other 

two transformers b e i n g 
kept in reserve. In each 
of these circuits an auto­
matic rheostat keeps the 
intensity of the current 
constant at 14 amperes. 

The entire outfit of the 
central station and of the 
transformer house. as well 
as the arc lamps. was fur­
nished by Ganz & Co., of 
Budapest. The conduct· 
ors and their su pports wer" 
furnished by the Society 
Anglo-Romana, according 
to the specifications fur­
nished under the direction 
of Ganz & Co. The entire 
plant is modeled on the 
Zipernowsky- Deri - Blathy 
system, and represents one 
of the most advanced types 
of European practice in 
the distribution of alter­
nating currents over long 
distances for lighttng and 
power purposes. It is in­
teresting to know that 
this plant was planned as 
far back as 1888, a time 
when the application of a 
5,000 volt current for any 
purpose w a s  considered 
v e  r y remarkable.-Elec-

cal pipes lead out. These 
nine vertical pipes conduct 
the water to the nine tur­
bines. A complete system 
of valves, which can be 
regulated by hydraulic 
pressure from the machine 
room, makes it possible to 
close each of the three cross 
pipes whenever necessary 
within a very few

-
seconds. 

Corresponding with the 
three sets of pipes nine tur­
bines form three groups, 
each group consisting of 
two 300 horse power tur­
bines and one 50 horse 
power turbine. Each tur­
bine is coupled direct to 
its corresponding dynamo. 
The turbines are of the 
Gira,ud type, the 300 horse 
power wheels having six 
inlets and valves, and the 
50 horse power wheel hav­
ing one inlet and a throttle 
valve. The former are con­
structed for 170 and the 
latter for 370 revolutions 
per minute. Each turbine 
is provided with � self·act· 
ing regulator of the Gam: 
system, which, by regulat­
in" the water supply, keeps INTERIOR VIEW OF THE TIVOLI CENTRAL STATION. trical World. 
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Glycerine i n  Wine. 

The usual method of determining glycerine in wine 
is that officially recognized by the Berlin committee 
of 1884, although it is far from ideal. The residue 
which is obtained by evaporating the wine together 
with quartz sand and milk of lime nearly to dryness is 
difficult to remove from the dish in which the evapora­
tion has been performed, and a certain quantity of 
glycerine is apt to be left in the residue after extrac­
tion. The following are the modifications proposed by 
the author : 10 c. c. of the wine are well mixed with 
0 '1 of a gramme of powdered calcium hydrate, 10 
grammes of quartz sand added, and the whole evapor­
ated almost to dryness on the water bath. The residue 
is extracted four or five times with hot absolute alco­
hol, and t h e  e x t  I' a c t , 
amounting to 40-50 c. c., 
is filtered into a flask hold­
ing about 100 c. c. , then 
evaporated on the water 
bath, sirupy residue dis­
solved in 5 c. c. of alcohol, 
7 '5 c. c. of ether added, 
the flask well corked, al­
lowed to stand some hours, 
and the clear s o l  u t i  0 n 

J titufifit !tUtritJu. 2 1 5  
for the operators, it is necessary that the postures shall pass before the lantern, B, and are projected through 
succeed each other on the screen without a break ; in the intermedium of a lens, C, upon an inclined mirror, 
other words, that there shall be no extinction or eclipse M, which projects them upon the transparent screen, 
between two successive postures. E. Another projection lantern, D, causes the appear-

This continuity of the image, obtained already by ance upon the stage of the scenery amid which ap­
the praxinoscope, invented in 1877 by Mr. Reynaud, has pear the characters changing postures painted upon 
not, up to the present, been realized by any projecting the band, A. 
apparatus. I Mr. Reynaud has got up some very amusing scenes, 

The optical theater, by its very construction, realizes especially the three-character pantomime entitled 
it in such a way that the succession of the postures " Pauvre Pierrot."-La Natu1·e. 

may be interrupted at every instant without the image • • • I • 
ceasing to be illuminated and visible upon the screen. The New York State Canal Convention. 

This property permits, in the representation of the It is proposed to hold a convention this fall for the 
animated stage, of reposes and repetitions which, at purpose of promoting the improvement of the canals 
the same time, increase the truthfulness of the effect of the State of New York. In paralleling the through 

railroad routes from Lake 
Erie to tidewater the Erie 
Canal figures as the con­
necting link in a complete 
water service, covering all 
the great lakes. In this 
connection its enormous 
importance as a competitor 
for freights with the rail­
roads cannot well be over­
estimated. The other can-

poured into a weighed flask als perform similar service, 
(previously filtering if ne- and their value in keeping 
cessary), the a l c o h o l i c  down the freight charges 
liquid evaporated off, and on railroads is of the ut-
th,.e residue dried for one most i m p  0 r t a n  c e also. 
hour in the water oven and This is a service directly 
weighed. T h i s  method, a ff e c t i n  g the producer. 
when tried on seven sam- Anything done to promote 
pIes of Servian wine, con- the efficiency of the canals 
taining from 0'7 to 1 '0 per is a service to the farmer 
cent of glycerine, gave re- and lumberman, as well as 
sults ranging from 0'1 to to the consumer of their 
0'36 per cent higher than products. It is even claim-
the old method ; while, at ed that New York would 
the same time, closely con- have never attained her 
cordant results were ob- relative importance among 
tained by repetitions of the the States but for the 
new method, and also when canals. 
it was carried out on a scale From 1871 to 1891 the 
ten times as great as that total tonnage of the New 
prescribed above. In order York canals was 106,844,759 
to ascertain whether the tons, whose value is esti-
compound formed of lime INTERIOR VIEW OF THE TIVOLI CENTRAL STATION. mated at over three thou-
and glycerine by evapora- sand millions of dollars. 
tion to complete dryness resisted the solvent action of and the duration of the scene represented. The opti- During the year 1891, one-third of all the grain brought 
the alcohol, further experiments were made in which cal theater thus allows spectators to witness complete to this port came through the canals. 
this condition obtained, with the result that the per- scenes (pantomimes, interludes, etc.), lasting from 15 to It should be enough to remember that railroad 
centage of glycerine found was not diminished, but 20 minutes, with a number of postures and a length of rates are pool rates; that in 1891, on the opening of the 
slightly increased. Should this observation be con- band that remain within practical limits. It thus pro Erie Canal, in May, the railroad rate for grain was 7* 
firmed, the need for special precaution in the evapora- duces a spectacle both interesting and amusing. cents per bushel, when the canal at once offered trans­
tion will be obviated. The author also states that he Moreover, the optical theater seems as if it will here- portation for less than one-half this figure, 2% to 3 
has obtained good results by evaporating an aliquot after constitute the typical apparatus for the synthesis cents a bushel. These figures show the value of the 
portion of the alcoholic extract, by which means pre- of the photographic series of successive postures, and it Erie Canal. 
vious filtration and washing necessary to the original is doubtless in this direction that it will in the future Again, when the canals are opened, New York re­
process are avoided. He has yet to prove the purity of find its principal application, when the improvements ceives nearly double the quantity of grain that Phila­
the glycerine thus isolated.-M. T. Lecco, in Chem. Zeit. in instantaneous apparatus and the reduction in the delphia, Baltimore and Boston combined can show . 

• ' . ,  • cost price of photogenic films will have permitted of When the canals close, the New York receipts drop off 
REYNAUD'S OPTICAL THEATER. easily and cheaply obtaining very numerous series of to about the same as those of the three ports mentioned. 

We have several times spoken of the apparatus con- such postures. Canal navigation is closed for five months. During 
structed by Mr. Reynaud with the object of improving' Our illustration represents the arrangement of Mr. their seven months of operation their value to the 
the methods of projections and that permit of obtain- Reynaud's new optical theater. The crystalloid band port of New York is immeasurable. 
ing the illusion of movement and life through optical upon which the images are painted is represented at What is needed now is the improvement of the 
processes. A. The operator can revolve it in one direction or canals. They need to be deepened, the locks should 

The apparatus that produce the synthesis of the suc- the other by means of two handles. The images, re- be enlarged, and everything possible done to increase 
cessive phases of an action have, up to the present, all . produced by a special process of reproduction in colors, � their efficiency. The present tendency seems to be to 
(from Plateau's phenakisti- let them alone. This policy 
cope to Reynaud's praxino- will be a very bad one for the 
scope) been limited by their port of New York. 
very nature to the reproduc- The affairs of the conven-
tion of a motion or, at the tion are in the hands of the 
most, of a very simple action, Union for the Improvement 
every rotation of the appara- of the Canals of the State of 
tus evidently being capable New York, 55 Liberty Street, 
only of repeating the effect New York, N. Y. It is to be 
produced by the preceding hoped that the en(�s in view 
rotation. will be speedily attained. 

The object of the optical 
theater is to extend the illu­
sion to the reproduction of a 
large series of actions, and of 
thus realizing the reconstruc­
tion of an entire scene through 
optical synthesis. 

To this effect a band of 
great length carrying a large 
number of poses replaces the 
crown of the old apparatus. 
In order to present the ani­
mated scenic illusion to a 
great number of spectators, 
it was necessary to give it 
large dimensions, which is 
something that can be done 
only by projection upon a 
screen. 

But, in order to obtain such 
iliusion under good conditions REYNAUD'S OPTICAL THEATER. 

• • •  

Laxative LeUloll ade. 

The Pharma.ceutical Rec-
ord says that a preparation 
known as laxative lemonade 
is prepared in Germany by 
dissolving 30 to 50 grammes 
tartrate of soda in 500 gram­
mes of hot water allowing 
the solution to cl)ol, and ad­
ding to it 50 to 100 grammes 
of flavored simple sirup. This 
mixture is then transferred 
to strong glas� bottles and 
charged with the weight of 
several atmospheres of car­
bonic acid gas. This is said 
to furnish a cheap and effect­
ive substitute for citrate of 
magnesia. 
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Preservatio n oC Hard Wood Handles. 

To the Editor of the Scientific American : 

I handle a great many hard wood handles for ham­
mers, axes, etc. , and I find that I lose a great many an­
nually from the ravages of a little insect or wood 
borer, which thoroughly honeycombs a handle in a 
very short space of time, leaving the handle a mere 
shell with innumerable small holes on the outSide, and 
grinding the inside into a powder as fine as flour. I 
have found it a very difficult matter to find specimens 
of this insect. The few that we have examined with a 
magnifying glass are smaller than a flea and of a milk 
white color, with long antennre, although one was dis­
covered considerably larger, about the size of a flea, 
and dark colored, but was the only one. I would like 
to ask you, 1st, the scientific name and common name 
of the insect ; 2d, a remedy, if there is any, to prevent 
the destructive work of this little pest. 

Los Angeles, Sept. 7, 1892. C. DUCOMMUN. 

Dr. C. V. Riley, to whom we referred our corre­
spondent's letter for reply, writes as follows : 

1. There are several coleopterous insects of the 
family Ptinidce known to infest dry hard wood that is 
used for handles of various implements. Since Mr. Du­
commun does not send any specimens, it is impossible 
to name the particular species which does the damage. 
It is, however, in all probability, one of the powder 
post beetles, genus Lyctus, of which L. striatulus and 
L. parallelopipedus have been observed under con­
ditions similar to those described by Mr. Ducommun. 
They are small, elongate brownish beetles, and their 
larvre small, six-legged yellowish white grubs, with 
their bodies always curved near the tail end. 

2. The beetles and their larvre may be destroyed by 
Lnmersing the infested handles in kerosene for a short 
time. It is quite important, however, to thoroughly 
disinfect in this manner all handles which show the 
least trace of the presence of the beetle. The entire 
stock of handles kept in the store should be carefully 
inspected from time to time. The presence of the 
beetles may be easily detected from the small circular 
holes through which the beetles have entered the 
wood, or from the little heaps of fine sawdust which 
accumulate beneath the infested handles. 

The Electric Cars In Boston. 

To the Editor of the Scientific American : 
I have been a constant reader of your paper for over 

thirty years, and have never yet discovered what I 
thought to be an article published with a view to pro­
mote any unworthy scheme, or misrepresenting facts 
for the benefit of any individual or corporation. 

There appears, however, in your issue of Septem­
ber 17 an article headed " The Trolley Electric Car," 
which was copied from an electrical paper, and in 
which the trolley system of Boston is very highly 
spoken of. The article speaks of the " great success " 
and the " enormous profits " realized by the system in 
Boston, and refers to the sale of the company's stock 
as proof of the fact. The facts in the case are that 
electric cars have been the greatest nuisance that was 
ever put into the streets of Boston. So far as improv­
ing the surface travel of the city, it has impeded it very 
much, and the accommodations are not as good as the 
former horse car service, except to parties who are rid­
ing to the suburbs or country. In the center and more 
immediate circles of business and travel it has block­
aded our streets, with great hazard to life and pro­
perty. It is impossible to calculate with any degree of 
accuracy when you can reach a certain point ; some­
thing happens, the trolley is out of order, the fuse is 
burned out, or the car is off the track ; so that we 
often find a mile of heavy cars in line, with not enongh 
power on a single trolley wire to move but a few at a 
time. 

Horses and men have been killed and injured by 
falling trolley wires, and one of the worst fires in Bos­
ton, where three or four million dollars' worth of pro­
perty and several lives were lost, was set by an electric 
wire, which was supposed to have come in contact 
with the trolley system. 

The telephone system has been greatly impaired by 
the trolley wires, and accidents have been fearful. 
From the last official report of the railroad commis­
sioners, for one year, it appears there were 281 accidents, 
resulting in 20 deaths. The amount of damages paid 
by the railroad company for the last fiscal year was 
$149, 592.42, with, perhaps, full as many more unsettled 
claims-an average of $407 for each day in the year. 
It is believed by those most familiar with the receipts 
and expenditures of this company, with their aCQident 
account, cost of repairs, increased capitalization, etc. , 
that they can never earn a dividend. 

The capital stock, etc. , of this company has been in­
creased from $6, 400,000 to $16,400,000, with debts and 
liabilities amounting to $20,000,000, in four years. 
Although they have paid eight and ten per cent divi­
dends on their common and preferred stock, which, of 
course, has carried their stock somewhat above par, 

yet, when you consider that in Massachusetts divi­
dends .can be paid out of capital stock or borrowed 
money, it is easy to see how stocks can be sold above 
par. 

Outside of those who live a long distance from the 
center of the city, and get cheap fares and extra speed 
in the suburbs, and those who have personal interest 
at stake, I think the electric road would be voted out 
of Boston. I have no personal or private interest in 
this or any other company, but am simply a careful ob­
server, with some knowledge of the cost and profits of 
street railway traffic. J. V. M. 

Boston, September, 1892. 
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no atmospheric waves were visible. A Martini-Henry 
rifle bullet (1,295 feet a second) was perfectly defined, 
and waves similar to those seen on water through the 
still surface of which a point is dragged were clearly 
defined. A magazine rifle bullet (2,000 feet a second) 
left a conspicuous trail like that behind a steamer, and 
the head and tail waves were more conspicuons than 
those last seen, and were more inclined to the perpen­
dicular. The connection between the speed and the 
inclination of the waves, both in the case of water 
waves and air waves, was shortly explained, and it was 
shown that when the body is moving at a speed which 
is less than a particular speed, in each case none are 
found. 

High Speed Photograllhy. In illustration of this point, an aluminum bullet of 
Professor C. V. Boys recently gave a British Associa- 3,000 feet a second showed still more inclined waves, 

tion lecture to artisans at the Synod Hall, Edinburgh, while the inclination was greater still in another pho­
at which Lord McLaren presided. tograph when the bullet had been fired through a 

Professor Boys explained that in the observation of mixture of carbonic acid gas and ether vapors, in 
moving things a so-called instantaneous view is neces- which . sound-that is waves-can only travel at about 
sary, but that, according to the nature of the snbject, half the speed that it does in air. 
different degrees of instantaneity are sufficient or Mr. Scott Rnssell's experiments on the reflection of 
necessary. Thus for portraiture the magnesium flash water waves, published in the journal of the British 
is so sndden that an eye with the pupil wide open, as it Association of 1844, were then -referred to, and it was 
is in the dark, has not time to contract during the shown that air waves may behave in precisely the 
time that the light lasts : while, on the other hand, a same manner, being either perfectly reflected or 
large clock face made to rotate so fast that the out- wholly unreflected, in which case they gather strength 
side of it was traveling at forty miles an hour appeared and form a breaker, and that this depended on the in­
a mere blur by this light. clination. ' Thus at a grazing incidence there is no 

In contrast to this the same rotating clock face was reflection. This is the case of the whispering gallery. 
illuminated by a brilliant electric spark, and appeared The lecturer also showed that the deflection of bullets 
absolutely at rest, the finest marks being clear and near walls was likely to be less in the case of high 
sharp. Therefore, in dealing with such slow speeds speeds, for then the air wave, being more inclined, 
as forty or one hundred miles an hour, the particular would be reflected instead of running ahead and in­
electric spark made use of would last a sufficiently creasing the l;esistance on one side of the bullet, as 
short time. In illustration of the application of an photographs showed was the case. 
ordinary electric spark to the photography of bodies Three photographs of shot, fired from an ordinary 
moving at speeds less than sixty miles an hour, Mr. F. fowling piece were next shown, the first from a choke­
J. Smith's experiments with intermittent sparks were bore, the second from a cylindrical barrel, and the 
referred to, and one of Lord Rayleigh's photographs third from the same barrel, but with a few drops of oil 
of a breaking bubble was exhibited. among the shot. These were of interest in connection 

In illustration of the perfection to which mechanical with the discussion as to the longitudinal and the 
methods may be brought, a very perfect photograph lateral spreading of the shot. The last series of slides 
of a broad gauge express train, which passed Mr. F. J. showed �J.at happened when a bullet pierced a glass 
Smith at one hundred miles an hour, was exhibited_ plate. A series of views were taken as it gradnally 
The camera was in a train traveling at forty miles an went thrOugh and escaped from the cloud of glass it 
hour, and the other train was meeting it at sixty miles had created. It was shown that here again the air 
an hour. The lecturer had to deal with speeds which waves about the glass plate gave information as to 
were very much greater, so that it was by no means what the glass had been doing from the moment of the 
evident that the spark, which to such tests seemed first collision to the time-in one case, 1-100th second 
perfectly instantaneoull, latsted in reality so short a later-when the photograph was taken. The lecturer 
time that a bullet, for instance, would not move a concluded by expressing his obligation to those who 
visible amount before the light had ceased. had helped him in the experiments. 

In order to investigate the duration of sparks made - • •  � • 
under different circumstances, the revolving mirror CobaH Toning. 

had been employed, and the method of using it was M. Alexis Redares, in a communication to La Fho­
shown. It .was placed about twenty feet from the tographie, relates his experience in regard to cobalt 
screen, where a beam of light from an electric lamp toning. He says, in place of cobalt depositing itself on 
was focused. If the mirror were made to turn once a albumenized paper in a metallic state, it deposits 
second, the image was shown to travel at the rate of brown oxide of cobalt, and the proofs obtained are of 
240 feet a second on the screen. The electro-magnetic a reddish color, and leave much to be desired. He 
driving apparatus was then allowed to rotate until the used the following solutions · 
mirror was turning 1,000 times a second, when the A. 
image traveled on the screen 240, 000 feet a second, or Water . . . . . . . . . . . . . . . . . . . . . . . . . .  _ . . . . . . . . . . . . .  . 
about 160, 000 miles an hour-nearly 200 times as fast as ChlorIde of cobalt . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  . 

the bullet from a Martini-Henry rifle, the bullet travel- B. 

1,000 cm. 3 
10 gr. 

ing only thirteen times as fast as an express train. Water . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  1,OOO cm. 3 

It was thus possible to observe easily to the 1-100,000,- Acetate of lime . . . . . . . . . . . . . . . . . . . . . . .  . . . . . . . . . . . . . 40 gr. 
OOOth of a second how long any spark actually lasted. 100 cm. 3 of A mixed with 130 cm. 3 of B, leaving this 
Photographs of three sparks taken with the apparatus mixture three or four days before filtering. Test by 
were exhibited, showing that such a spark as that sunflower paper to find if solution is acid or basic. If 
which had just seemed to be instantaneous really acid, add drops of a 10 per cent solution of bicarb on­
lasted as much as the l-100, OOOth of a second, which ate of lime. If basic, saturate with a 10 per cent solu­
was far too long for the purpose of photographing tion of hydrochloric acid. The bath should be abso­
rifle bullets ; whereas a spark made with other appa- lutely neuter, otherwise it will not tone. From two to 
ratus was practically extinct in 1-10,OOO, OOOth of a three days are required to tone by this process on 
second, and the last light died away in less than ordinary paper. Fix with hyposulphite as usual. 
l-l,OOO,OOOth of a second. The third spark lasted less M. Redares has used ;n the bath acetate of lime 
than half of this. The second spark is the one which in place of acetate of soda, which he finds has no 
the lecturer had employed in his experiments. redncing power on the salts of cobalt. He expresses , 

Professor Boys then referred to the experiments of hopes of perfecting the cobalt toning, and regrets he 
Professor Mach, of Prague, who was the first to pho- cannot yet give a formula which will tone in a couple 
tograph bullets successfully, and showed a diagram of of hours. 
his apparatus and one of the photographs which Pro- ------_ .......... HI_.,------

fessor Mach had sent him. He then showed and Apyl'lte, a New SlDokeless Powder. 

explained a diagram of his own apparatus, and a pho- Although full information of the composition of this 
tograph of it in position in the laboratory. The ap- powder is not obtainable, it is known that nitro-cellu­
paratus itself, to the uninitiated, seeming to be of the lose enters largely into it. It is claimed that this pow­
rudest construction, consisted in the main of a rough ders burns without flame or smoke, that it can be han­
packing case, but it was in reality more carefully de- dIed and transported without danger, and that it is 
signed than was apparent. not affected by moisture or heat. According 1;0 the 

This had been brought and set up in a position as. Revue Scientifique experiments recently made at Stock­
for taking a photograph, but, as was explained, owing holm showed that twenty shots with apyrite did FlGt 
to the moisture-saturated state of the air in the room, heat the gun as much as fifteen shots with @rainary 
the glass plate could not be properly electrified. How- Swedish powder, or ten shots of nitro-glycerine pow­
ever, a bullet was sent through it from a magazine der. N either does it foul the gun, 800 shots witft it 
rifle on the chance that the spark would pass, and if leaving the gun clean. The same authority states that 
it had, the plate would have been developed and with the new magazine gun used in Sweden, 3 ·5 
shown in the lantern. A series of photographs of grammes, or about one-eighth of an ounce, will give an 
bullets, shot, and so on, taken in the last few weeks, initial velocity of 640 meters, or 2,080 feet, with a pres­
were then exhibited, and their features explained. I sure of 2,260 atmospheres. The manufacture of this 

A pistol bullet (750 feet a second) was the first one I powder requires, it is said, neither special appliances 
shown. This and the wad were clear and sharp, but nor buildings. 
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Electrolytic Proce .... for Anthnony. used. and all the st.eam connections of the building are with it. The tension carriage is also Mr. Upton's de-

According to the Moniteur Scientijique, Koepp, of by Blake & Williams, of New York. The driving plant sign. 
Rheingau, Austria, has invented the following process was furnished by Robert Poole & Son Company, Balti- The principle of the device is a weight, suspended 
for obtaining antimony from its ores. It consists in more. between lever arms, in sucb a way as to bring the 
treating sulphide of antimony with certain salts of ox· Three cables are operated from the house, one known tension heavier or lighter on the levers, as the tension 
ide of iron alone or in connection with haloid salts in as the West avenue section, containing 23, 760 feet, the is heavier or lighter on the cable. 
an apparatus from which the antimony is deposited Fourteenth street section, containing 27, 900 feet, and The cable speed will be nine miles per hour. 
electrolytically. The trisulphide of antimony is decom- the East avenue section of 31, 660 feet. An auxiliary Work on the road was begun in May of 1891, and 
posed in contact with ferric salts, sulphur is liberated, cable of 4,000 feet carries a line of cars from the main finished in July, 1892, but the construction was not 
and the ferric oxide passes to the state of ferrous oxide, line of the road, at the foot of the Capitol, to the Bal- pushed during the whole time. 
arul at the same time antimonious oxide passes into so- timore and Ohio depot, by an ingenious device, tbe The cars are operated with a grip and single trailer, 
lution. The reaction is rapid, and is complete when it design of Mr. Upton, chief engineer of the road, and it or with two trailers in the crowded hours of the day. 
takes place in the presence of free hydrochloric acid, is as simple as it is ingenious. It is practically a small The seventy grip cars were manufactured by the John 
or, better, in the presence of a haloid salt, such a� com- driving plant on the plan of those at the power house, Stephenson Company. They are · 14 feet long, and 
mon salt. The following reaction is explanatory : but minus the engine. The East avenue cable, on its have a seating capacity of twenty. The one hundred 
2Fe,CI. + Sb,S, = 2Fe,Cl. + Sb,CI. + S,. The anti- way to the navy yard, is passed by a turn round the and eighty passenger cars are from the American Car 
monial solution freed from tbe sulphur by filtration is drum of this secondary driving plant, which is sunk Company, St. Louis. The closed cars have a seating 
submitted to electrolytic action. and the antimony is in a vault 14 feet deep, beneath the pavement, and in capacity of thirty-two, and the open cars will carry 
precipitated at the negative pole, the iron being oxi- I this way the 4, 000 feet of auxiliary cable is kept going forty. Cars are switched at the ends of the line, no 
dized at the positive pole, giving a solution of ferric at a rate of six miles per hour, without interfering with turntables being used. 
chloride which can be used for the treatment of fresh the rest of the line. The power house was designed by W. C. Root, of 
quantities of sulphides of antimony. The anode and Besides the power house, in the center of the city, Kansas City, and was placed in the hands of J. E. & 
cathode are composed of lead plate. The bath is there are two new car barns, one at Mount Pleasant, A. L. Pennock, contractors, of Philadelphia. All of 
heated to about 50° and maintained in constant move- the terminus of the Fourteenth street road, J. L. Par- the architectural iron work was furnished by the 
ment. In order to obtain a compact deposit of anti- sons, Washington, D. C. , contractor, and the other at Champion Iron Company, of Ohio. The work was 
mony, it is necessary to employ a current of 40 amperes the navy yard, the eastern terminus of the Pennsyl- gre::.tly delayed by the insecure ground, which neces­
or thereabout for each square meter of surface of the vania avenue line, S. H. & J. F. Adams, Baltimore, sitated the .sinking of piles for the masonry founda-
cathode. contractors. Both these buildings are of pressed brick, tion, and by bad weather during the winter, which 

• • • , • with red sandstone trimmings, and are quite an orna- hindered the brick workers. 
THE PIPA AMERICANA. ment to the neighborhood. The Washington and Georgetown Street Railway 

This animal raises its young in a very peculiar The road was designed by W. B. Upton, chief engi- Company was organized in May of 1862, usmg a very 
manner. The male pipa places the eggs on the back neer of the road, in consultation with Daniel Bonte- poor quality of horse power on bob-tailed cars. It has 
of the female, where they are held by a secretion from cou, of Kansas City, consulting engineer, and the con- grown constantly with the growth of the city, its im-
the skin until each one is inclosed provements keeping well abreast of 
in a.. little hexagonal case shaped the times, in spite of occasional 
like tbe cells of the honeycomb, and adverse Congressional criticisms to 
developed in the skin of the mother the contrary. The Congressional 
frog. Each casing is closed by a provision for the change in motive 
little cover. In these little cases power was made just two years ago 
the sixty or seventy young of every from the 6th of the present month, 
pipa pass the eighty-two days which and was a very short time for the 
constitute their period of develop- accomplishment of such an under-
ment. taking ; but, by constant, steady 

The engraving is copied by the work, the change was made and 
lllustrirte Zeitung from the seventh the first car was run over the line 
volume of Brehm's " Thierleben," on the last day of the two years 
which has lately been completely time limit allowed by Congress. 
revised by Dr. Bottger. The present officers of the road are 

Henry Hurt, p r e s i d e n  t ;  C. M. 
The Wa .. hlngton and Georgeto w ll Koomes, secretary and treasurer ; 

New Cable Plant. and C. C. Sailer, superintendent. 
The Washington and Georgetown -Street Railway Review. 

Street Railway Company has just • • • 

equipped the Pennsylvania avenue California Beer Seed. 

and Fourteenth street branches of A correspondent sends a small 
its road with a new cable plant at a package containing some " Cali-
cost of $3, 000,000. This, together fornia beer seed." He says : " It is 
with the Seventh street road owned used with sugar and water for mak-
by this company, and already using ing domestic beer. This sample 
the cable syst.em, makes the most was dried the present summer. 
complete and one of the largebt When in its best condition it causes 
cable systems in the country. The a brisk alcoholic fermentation, 
company's tracks cross the entire about the same as common yeast. 
length of the city, from east to west, This may not be as active as the 
over Pennsylvania avenue, and best, but it is the freshest I can 
across the width of town, north and procure now, and is enough for a 
south, by double tracks on Seventh pint of water, with 1% ounces of 
and Fourteenth streets. The entire THE PIP A AMERICANA. (ON E  HALF NATURAL SIZE.) sugar dissolved in it and kept at a 
system contains twenty-two miles of proper temperature for alcoholic 
single track, all Johnson's girder rail, eighty pounds to struction was carried out under the supervision of fermentation. The beer that this came from was 
the yard. The track gauge is 4 feet 8� inches, and the D. S. Carll, erecting engineer. made with sorghum molasses, from which it derived 
maximum grade is 6 per cent, occurring on a stretch of The driving plants for the three cables at the power its dark color. In its normal purity and wet it is 
about 1,000 feet, on what is known as Capitol Hill. house are entirely independent, and by means of fric- perfectly white. It is self-propagating, that is, it 
The entire system has a capacity of four hundred tion clutches any cable may be operated by either of increases in quantity while fermenting · sweetened 
cars, but only two hundred and ten in regular daily the engines without regard to the others. The total water." 
use. length of the 15 inch drum shafting is 95 feet. The Answer by Dr. C. V. Riley.-I have had this sub-

The power house of the new plant is at Fourteenth cable drums are 14 feet in diameter, fitted with Walker stance before and have watched the interesting fer­
and D streets, N. W. It is in the center of the business differential rims, which, in the Seventh street power mentation of water and sugar under its influence. 
section of town, and the site, which is 141 X 241 feet in house, have given wontlerful service, and after two The action is due to a bacterium and a fungus the 
extent, cost alone $556,000. The ground, however, years' wear were measured but a short time ago, and species of which in our American substance have not, 
was insecure, which necessitated the sinking of two failed to show a wear of iT of an inch. The cable as Prof. Galloway, the micologist of the depart.ment, 
thousand One hundred piles, from 25 to 30 feet long, on drums are of six grooves each, and are both operated informs me, been settled definitely. It is similar, if 
which the masonry foundation was laid. The build- by a rope drive, an entirely new departure in cable not identical, to the so-called " ginger beer plant " 
ing, while plain in outline, is a handsome structure of 

I 
construction. The pulleys on the line shaft are 9 feet of Europe, and in this case Marshall Ward, in the Pro­

selected red pressed brick, with red Seneca sandstone 8 i� inches and those on the drum shaft are 26. On the ceedings of the Royal Society, Volume L. , No. 304, 
trimmings. It covers tbe whole of the square of West avenue and Fourteenth street sections the line London, 1891, determines the organisms involved as 
ground bought by the company. It has a height of ' shaft drums have seven and nine grooves in each set, Bacterium vermiforme and Sacchm·omyces pyriformis. 
98 feet in three stories. The ground floor and a part but on the East avenue section, which is 3, 760 feet Mr. Charles L. Mix, in the Proceedings of the Ameri­
of the second floor will be occupied by tbe company for longer than any of the others, the pulleys have twelve I can Academy of Arts and SciEnces, Volume XXVI . •  
the cable plant and offices, and the remainder will be and fourteen grooves. The power is transmitted from speaks of this subject under the following title : " On 
let for offices and manufacturing purposes. the line shaft drum by " stevedore " manila ropes, a Kephir-like Yeast found in the United States. " He 

The engines of the new plant are of the Reynolds- to the 26 feet pulleys on the cable drum shaft. The summarizes the European literature concerning the 
Corliss type, and are furnished by the Edward P .. Allis cable is 1 \( inches, Lang lay, six pieces of nineteen milk ferment of the Caucasus, and concludes that the 
Company, of Milwaukee. They are 36x 72 inches cyl- strands each over a hemp core, and was made by the American ferment is almost if not quite identical with 
inders, and 750 nominal horse power. The fly wheel John A. Roebling Company. the European kephir, in which the bacterium is Dis­
is 30 feet in diameter, and weighs 100:000 pounds, and The cable tension de vice is one of the most interest- pora caucasica, and the fungus is Saccharomyces cere­
has a normal speed of fifty revolutions per minute. ing features of the whole plant. It is the design of visiae. Beyerinck, in the " Centralblatt fur Bakteri­
The 15 inch line shaft is 66 feet between the engines. W. B. Upton, chief engineer of the road, and was de- ologie," Volume VI. , p. 44,!describes the Saccharomyces 
Steam is furnished to the engines from a battery of signed espeCially with a view to. remedy thfl surging as a new species, making it distinct from cerevisiae and 
eight Babcock & Wilcox boilers, of 184 horse power of the cars by means of an automatic variation of giving it the name of kef yr. This name Mix adopts 
each. The fuel is fed to the furnace by the Rooney the tension. It was tried on the Seventh street road for the American fungus, although this adoption 
mechanical stokers, and the ashes are disposed of in for several months with entire success, and all three seems to be provisional. For the present we can do 
the same way. The Berryman feed water heater is of the cables in the · new power house are fitted . no better than to accept Mix's conclusions. 

. 

© 1892 SCIENTIFIC AMERICAN, INC.



2 1 8  
RECENTLY PATEJTTED INVElTTIONB. 

Railway Appllances. 

CAR COUPLING.-Freeman Thompson, 
Dover, N. H. This invention provides a device hy which 
cars may be automatically coupled together so that they 
cannot become accidentally uncoupled, the coupling 
being conveniently and safely operated from the top or 
the sides of tbe car. The invention covers a novel con­
struction and combination o'f parts; the device may, if 
necessary, be coupled to an old-fashioned coupling, 
using the ordinary link and pin. 

CAR COUPLING.-George W. Wilkin­
son, Chicago, Ill. This invention relates to devices 
having a movable knuckle and hooking with one an­
other when coupling. The drawheads or couplers of 
adJacent cars alike have the hook form to engage with 
another, and occupy a horizontal position ; each is com­
posed or  two parts, a stationary, partly hook-shaped 
head integral with the drawbar, and a movable or slid­
ing hook-shaped knuckle of arc shape working through 
a·correspouding,hook·shaped slot in the tixed head part. 
This knnckle part, and a lever which engages and 
releases it, are the only two movable parts of each 
coupler. 

RAILWAY TIME SIGNAL.-Walter Scott, 
Hot Springs, South Dakota. A time clock is provided 
by this Inventor with a stopping mechanism for an aux' 
iliary clock adapted to be released by an electro-mag­
net releasinp; mechanism of special construction, form­
ing a time signal of simple and durable construction, 
very eftective and automatic in operation, and arranged 
to positively and accurately record the time when the 
train passes the track on which the d evice is applied. 

FOLDING STEP FOR CAR BERTHS.­
Harry C. Stanley, New 'York City. A light, strong 
ladder is, accordIng to this invention, mllde to fold 
Into the form of an elongated bar, that is loosely 
secured to an npper berth of a car or stOamer, being 
located in a slot in the front rail of the berth, so that 
when swnng laterally ont it will assnme the form of a 
step ladder, reaching to the tioor, thus affording con­
venient mellns of reaching the upper berths. 

MOVABLE STEP.-Frank Forster, Eti­
wanda, Cal. This i. a simple form of step, adapted to 
be easily secured to. the nsnal steps of a car, where 
It may be readily operated to drop beneath the lower 
stationary step, while it may be conveniently pushed 
np and held out of the way when not in  use, 1\0 that 
there will be no danger of its coming in contact with 
any obstrn�tion on the road. 

TANK FEEDER. - Merritt Burt and 
John W. Skilton, Jacksonville, Fla. This is an inven­
tIOn espeCIally applicable for use along railroad lines, 
or Ifmay be employed for other purposes. Into a well or 
other water reservoir extends a pipe open at its lower 
eod, near which are lateral openings for the ingress of 
water, while jost above the water level is an air inlet, 
there being at the npper end of the pipe a discharge 
"poot leading Into the tank. A valved piston is titted 
to work in the pipe, descending by gravity, and being 
lifted by a wire rope passing over a drum and con­
nected with a locomotive or a lifting mechanism, the 
piston on its upward movement lifting and discharging 
into the tank the body of water In the pipe above it. 

llIechanlcaJ. 

HOLLOW MANDREL CHUCK. - Frede­
rick A. Buck, Urbana, O. Tbis is a chnck more espe­
cially intended for holding broom and like handles 
while the broom material is being tied, though also 
applicable for other purposes. Its main featnre is a 
loose arrangement of the dies, which wil l  tum in the 
cone whcnever the handle held by the dies ofters suffi­
cient resistance, when, as the pressure at both ends 
overcomes the friction, all will  tum together. The 
handles are thns tirmly grasped while being revolved 
to secore the broom material on them, withont that 
marring likely to occor wheo employing stationary 
dies in the hollow mandrel to hold the handles. 

DEVICE FOR CONVERTING MOTION. ­
George E. Morrisoo and William A. Dye, Jr., Edger­
ton, Kaosas. This is a device for converting rotary 
into reciprocating motion, especially where the recipro · 
cating part. are not intended' to move rapidly, being 
designed for use in connection with vibrating sieves 
and shake· feeds of roller mills, and with the shakers 
of wheat separators, middlings puritiers, sieve scalp­
ers, thrashing machines, etc. It consists of a revolnble 
cam wheel and rol lers journaled 00 a movable body on 
opposite sides of the cam wheel to press against it, one 
of the rollers having a sliding bearing and a spring for 
holding It against the cam wheel. 

A:l'lcultural. 

PLOW FENDER.-Gaston N, Spencer, 
Ouachita City, La. This fender Is readily applied to 
an ordinary plow or otber implement osed for cul tivat­
Ing between rows of growing plants, and has spring 
lingers to catch the heavy clods and large pieces which 
might be thrown upon. and Injore the plants, while 
causing the dirt to be partially sifted, so that only tine 
dirt and the reqolslte quantity will be thrown around 
the roots of the plants. 

PLOW ATTAClDIENT.-Curtis . H. War­
rington, West Chester, Pa. This is a device for pre­
ventiDJr the ahare and mould board from becoming 
clogged with weeds and rnbblsh, the attachment being 
applicable to either right hand or left hand plows. A 

-traction wheel joumaled in a yoke frame adjustably at­
·tacbed to the front end of the plow beam actO!1tes a 
'bevel gear by which are operated sprocket wheels, car­
rying an endless chain 'belt and earriers, hy means of 
which, as the plow is advanced, any trash in the path 
of its .hare is taken np and delivered into the fur­
row, where it will be covered up by the overturning 
earth. 

� titntifit �mttitan. [OCTOBER I ,  18cJ2. 

ICE MACHINE. - Magnus .J_ Palson, 
Gloncester, Mass. This invention relates to absorption 
ice machines, In which aqua ammODla Is treated to form 
anhydrous ammonia gas, which is condensed and then 
expanded into gaseous form in a refrigerator, the gas 
afterward being absorbed by weak ammonia liqnor 
from the still, and the aqua ammonia thus formed being 
again utilized to prodnce ammonia gas, the process be­
Ing continuous. The invention covers several featnrl'.8 
of the apparatns, which is designed to ntilize to the 
highest dell;ree the heat generated, thej resultant econo­
my being gaoged by the proportion which the ice made 
bears to the fuel consomed. 

. 

ORE WASHING MACHINES.-Carl A. E. 
Meinicke, Clausthal, Germany. A device for regularly 
feeding a qnantity of pnlp to the 'machine Is provided ' 
hy this invention, the improvement consisting princi­
pally of a knife adapted to cut on the surface of the 
material held in a vessel or a tank, in conjunction with 
which Is arranged a waterinll; device to dissolve and 
wash away the material cut by the knife. 

OIL EXTRACTING ApPARATUS.-Charles 
Mann. New York City. This Improvemeot includes a 
steam- jacketed extracting tank with a strainer in its 
bottom and a rotary stirrer, connected at its bottom 
with the top of a steam -jacketed evaporator at a lower 
level,  there being a centrifugal spraying mechanism In 
the evaporator, from the top of which a vapor pipe 
leads Into the top of the extractor, so that the vapor­
ized extracting tiuid will be conducted back to the ex· 
tractor. The apparatos is adapted for . nse in extract· 
ing 011 from cotton seed, linseed, and similar sub­
stances, at the _ame time deodorizing the oil. 

OIL PURIFIER AND RESERVOIR.-Ru­
dolph Metz, Philadel phia, Pa. The main tank of this 
combination device has a lower water Inlet and outlet, a 
central well with outlets near the top, a hopper above 
the well having an ontlet tube extending down Into the 
well. in the lower portion of which is a steam coil,while 
hoppers, arranged beneath the well outlets, have del iv­
ery tobes extending into the lower portion of the tank. 
The oil accnmulating in waste material, etc., may by 
this device be easily strained acd tiltered, the dirty oil 
being boiled in a separate receptacle from that in which 
it Is tinally stored. 

PUMP. - William Peterson, Genesee, 
Minn. A pump especially adapted for ose in tnbnlar 
wells is provided by this Invention, the pnmp having 
two pistons actoated from a single lever reCiprocated 
simultaneoosly in opposite directions, the lever being 
operated by a hand, a wind wheel, or other power_ The 
constrnction ie simple, dnrable, and inexpensive, and 
the pump alfords a con tin nons stream. 

STEAMING OR TEMPERING GRAIN.­
Rollin L. Rodman, Kingman, Kansas. This device is so 
constructed that If  the snppl y of Kl'ain to the grind­
Imz machine or bin tihonld be stopped, the lupply of 
st';lIm and material will both be antomatically cut oft, 
and when the supply Is continued the grain and steam 
will both be admitted antomatically. Within a soitable 
casing is a counterbalanced hoppp.r, in which is a zigzag 
passageway or chute with steam inlets and a valve be­
neath the grain sopply opening. there being another 
valved steam snpply pipe and connection between th� 
valves at the grain supply opening, whereby the move­
ment of the hopper operates the valves. 

�ILTING DEVICE FOR BARR;ELS OR 
CAsKs.-WllIiam Fullard, Brooklyn, N. Y. Combined 
with the barrel rack or stand is a transverse centrally­
pivoted vertically and transversely tilting pillow block, 
with a spring mechanism for fOlCmg the block npward. 
The device is simple, thorooghly automatic, and can be 
applied to any form of rack, its action being, as the 
Iiqoid is drawn from the barrel, to raise the rear end of 
the barrel, so that the l iqnid al ways lies at the front 
end, near the faocet, permlttinll: all the contents to be 
drawn. 

W I R E  S T R E T C H E R . - .Judson N. 
Hatcher, Montgomery, Mo. This invention is for an 
improvement in devices osed for stretching fence wire, 
providing for the purpose a cheap, strong, and effective 
machine, which may be quickly fastened to a wire and 
easily operated to give the desired tension, while having 
no side draught, and enabling all the power nsed to be 
applied directly to the wire. 'l'he machine has a double 
ratchet bar, between the members of which moves the 
draw-bar, operated by a lever, there being pivoted on 
the draw-bar a wire clamp with a fixed jaw on one 
side and a cam lever pivoted adjacent to the jaw. 

BALANCE STAFF BEARING FOR TIME­
PIEcEs.-GeOrge Newton, New York City. This im­
provement provides a means whereby the pivots of the 
balance staffs of watches or chronometers, and the 
jewels, stones or bearings in which they work will be 
protected from breakage or inj ury when the wlltch or 
chronometer meets with a severe fall, shock, or blow. 
According to this invention tbe rings. beds, or bands 
in which the jewel., stones, or bearings are set are 
each monnted in the end of a reciprocating spring, so 
that they mayJrecede or give way; to some extent, a pecu­
Har form of balance staft being also employed, which is 
80 adjosted as to take the shock from its pivots by 
coming in contact with the hridge •• 

GAS BURNER ATTACHMENT.-George 
Le Vesconte, Minneapolis, Minn. The burner is car­
ried by the upper end of a vertical key, and a metallic 
band secured at one end to the gupipe is cu rved up­
ward over the bnrner and downward, there being ope­
rating connections between tire lower end of  the band 
and the key. The device is very simple and inexpensive, 
and operates to automatically turn toft the gas' when 
the gaslight I. blown out by ignorance or accident. 

LIGHTING DEVICE.-Bradford H. Pen­
d leton, Evanston, Ill. By thllt device. lamps, lanterns, 
gas jets, etc., may be conveniently l ighted without re­
moving the chimney or globe, no matches being needed, 
and the device being ready at all times for immediate 
use. A amall box, carrying a scrateher, Is secured to 

extend from near the burner down and ontwardly,�and I which are hinced end sections formed of a oeries of 
in a circular cuing, pivoted in the box, is a ptrip ar- slats hinged together, depending brackets carrying the 
ranaed in a roll and pivoted with igniting points, a end legs and' receiving the slats of . the end sections. 
shaft turning in the box winding up the igniting strip. The improvement relates especial ly to ..  roll top" ex. 
The shaft is rotated by turning a knob, by means of tension tables, providing means whereby the ends of the 
which the Ignition points are successively brought table will present a square, flat appearance, while the 
aJt&inst the scratcher to li..:ht the wick or let. table is designed to be very durable and of economical 

BOOK INDEX.-William B. Devin, Syr-
acuse, N. Y. This invention relates to an index at­
tachment, especially designed for indexes to letter 
books, providing a device by which an Index may be 
flexibly connected with one of the leaves of the book, 
independently of the back. The index is flexihly con· 
nected, so that when the book is closed the index may 
be drawn out to lie flat in front of it, the leaves of the 
index being then readily tnrned. 

. 

RUBBER DAM CLAMP.-Asher I. F. 
Buxbau m, Walnnt Hills, O. This invention provides a 
dental cervix clamp having arms w ith teeth or spurs 
adapted to embrace a portion of the neck of the tooth, 
the arms being pivotally connected to the clamp and 
made adjustable. The clamp is used for poshing and 
holding back the gnm and rnbber dam from the neck of 
the tooth, to permit of the treatment of decay cavities, 
and is adapted to tit the neck of any sized tooth. 

FLOUR SIFTER.-Ida M. Ingram, Se­
dalia, Mo. This sifter has a cylindrical body with a 
sieve In its bottom, a series of connected spaced sieves 
being passed downward into the body and removable 
collectively therefrom, while a central , shaft extendinl!: 
down through the connected sieves has an agitator for 
each of them and one for the lower sieve. A crank ' 
handle turns the agitator shaft, and this sifter at one 
operation practically sifts the flour several times, thor­
ocghly mixing it with baking powder aud other ingre­
dients when this is desired. 

CUSHION FELLY AND TIRE.-Charles 
Stein, Meadville, Pa. This feUy may be a tube, crnshed 
to the de.ired shape, and is preferably of spring mate­
rial, while it has .ide sockets and a central bent portion 
shaped;to tit against the main part, in connection with 
a hol low tire having a concaved Inner portion, and with 
shoulders to tit in the sockets of the felly. The cnshion 
felly and tire together are designed to have a don hie 
spring action, thus rendering the wheel as easy as one 
provided w itb a pneomatic tire. 

DRAUGHT DEVICE FOR WHIFFLE-
TUEs.-Quintis V. P. Day, Dinu ba. Cal. This Is a 
spring draught, designed to relieve the vehicle, har­
nl'.8s, etc., of the jerk or , jar of sndden startinl!:, or from 
the vehicle striking a stone or other obstruction. The 
draught bar is arranged between springs located in a 
casing, lateral arms of the bar engaging the springs. 
The device Is applicable to plows, etc., as well as to all 
kinds of vehicles drawn by horses. 

HUB-ATTACHING DEVICE.-Michael F. 
Deininger, Brooklyn, N. Y. The hub box has a notch in 
its onter end, and a nut 'screwing Into this end has a 
spring-pressed locking pin projecting throngh a flange 
Into the noteh, theFe being an operating tinger piece to 
retract the pin. The device is simple and d urable, and 
is more especially designed for secnrely locking the 
wheel nnt in place, and conveniently nnlocklng it for 
removal when desired. 

ROAD CART.-.Jesse Kimball, New Ma­
drid, Mo. The box of this vehicle is freely snspended 
on the running gear, which is carried by a shaft jonr­
naled beneath the box, crank arms secured to the shaft 
being connected with the box, in connection with a 
lever mechanism for tnrning and adjnstlng the crank 
shaft by which the hody may be held so 88 to be properly 
balanced to enable it to ride nicely. A vehicle 80 built 
is especially adapted for rrongh roadp, as the body is 
free to swing In any direction, and Is designed to ride 
very easily. 

VEHICLE RUNNING GEAR.-James W. 
Taylor, Vermillion, South Dakota. This is an improve­
ment whereby the front and rear axles are conveniently 
and securely connected without undoe strain on the 
king bolt or bolsters, the axles being strengthened and 
arranged to permit of removing a w orn-out thiinble to 
replace it by a new one. The axle is formed of two 
independent side plates havinl!: their ends rounded to 
form spindles, a t�p plate titting on the side plates, 
thimbles being shrunk on the spindles aud heads. while 
a tianl!:ed nut screws on the outer threaded end of each 
sp indle' to abut against the end of the thimble. 

CASE CLEANER.-Peter Trips, Leba­
non, Ind. This is a simple and inexpensive machine 
for cleaning the entrails of animals, to adapt them for 
saosage cases. The machine frame has horizontal 
ltrooves In its inner wall In which slides a cross bar to 
which a case may be attached, rollers causing the case 
to be drawn throngh tbe machine while brushes scrape 
oft Its fat and tilth, and spring-pressed toothed Bcrapers 
clean the brushes. 

BUCKBAW.-Peter Woodring, Kansas 
City, Mo. Combined with the side or end pieces of the 
frame are centrally interlapping and crossing diagonal 
braces havlnl!: slots throngh which passes a clamping 
set screw, adjustable from the exterior of the braces, 
for operation in connection with an adjustable 
streteher. The improvement is designed to give a more 
rigid support to the saw frame, preventing it from get­
ting ont of shape or becoming racked, and largely re­
moving strain from the streteher while using the saw. 

S T E A M  M A N G L E.-Frank Baldwin, 
New York City. A plnrality of stationary horizontally 
aligned irons are mounted on the frame of this machine, 
with a space between their adjacent edges, and with 
their lower faces convex and forming segments of a 
common circle, there being means for heating

' 
the irons, 

and an endles. belt carried by rollers runninl!: against 
the lower convex faCES of the irons. The belt serves as 
a carrier and also as a compressing agent, maintaining 
the clothes in positive and close engagement with the 
convexed faces of the iron •• 

EXTENSION TABLE.-Henry· Cobham, 
Jr., Warren, Pa. In connection with sliding rails the 
top of thl. table i. formed of a central tixed section, to 

construction. 

B.A, R R E L.-Emerson Cole, Brooklyn, 
N. Y. This invention provides a barrel or packing 
case made from pasteboard or thin wood sheets, with 
light and strong hoops. A novel method and m_. 
are provided for the removable attachment of the 
heads to the cylindrical or bilged body, to secnre. 
strength and lightness, and by the peculiar construction 
of the hody, a variation In diameter at the ends is af_ 
forded by lap joints that remain tight if the diameter 
is altered. 

GAME COUNTER.-William B. Herbert, 
Galveston, Texas. This Is a tabnlar device for games, 
petty cash, etc . •  consisting of a card, slate, or tablet, 
ruled to form horizontal rows of counting sqnares, and 
perpendlcnlar columns numbered to form multiple. 
The connter may be IDclosed in a frame and covered in 
part or m whole with a J:late of gronnd glass, or other 
transparent or translncent material adapted to be 
written on with a lead or other pencil. 

D E S I,G N FOR PRINTED FABRIC.­
Samnel M. Schwab, Jr., New York City. This is a 
pattern design, consisting of tignres simulating dogs 
arranged in pairs, while adjacent are other tigures sim­
ulating the lower body and leg portions of the animals 
represented on the fabric. 

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 
o! this paper. 

:NEW BOOKS AND PUBLICATIONS. 

TEMPERAMENT, DISEASE AND HEALTH. 
By French Ensor Chadwick.. G. P. 
Putnam's Sons. 18l:2. Pp. vi, 85. 
Price 75 cents, No index. 

The author has produced this work, as he st ates 
primarily, to put forward two ideas. The tirst one IS 
that there Is associated with temperament a specitic 
rate of change : the second one is that the failure to 
keep np that rate, which is a fail nre to have elimina­
tion keep pace with accession of material, Is the prin­
cipal cause of organiC disease. Commander Chadwick 
treats this subject in a most practical and readable way, 
and we believe that his work will be fonnd of consider­
able popular interest. 

PHOTOGRAPHY ANNUAL FOR 1892. Edited 
by Henry Sturmey. London : IlitIe 

. & Son. 12mo. Pp. 898, 280. Price 
2 shillings and 6 pence. 

'l'his annual, in addit.ion to articles on the progress 
and practice of photography, contains a careful classi­
tied list of novelties and Improvements in photographic 
apparatns and materials. This, sootion of t}le work is 
tloely 1II0strated and forms in fact a complete cyclo­
pedla of photographic apparatus up to date, when 
taken in connection with .. Photography Annual for 
1891 " and .. The Photographer's Ipdispensable Hand­
book." The plates Illustrating the Improvements in 
photo-mechanical processes are admirably execoted and 
the subjects are well choeen. The.l ist of English pho­
tographic societies, with their officers, is very complete. 
The advertisements render tbe work rather bulky. 

DIE ANWENDUNGEN DER PHOTOGRA­
PHIE DARGESTELLT FUR AMATEURE 
UND TOURISTEN. Von G. Pizzighelli 
Halle, Germany:  Wilhelm Knapp, 
publisher. 1892. Pp. 496. 8vo, paper. 
Price 8 marks. 

This work on the applications of photography , for 
the nse of amateurs :and students, Is accompanied by 
284 well execllted cuts. The two previoos vol nmes of 
Pizzighelli's Itreat work have treated respectively of 
the apparatus and the pr�ce8ses of photography, while 
the present work treats of the application of , photo­
graphy to science and art. Great attention Ie given to 
the selection and composition of snbjects, and many 
new POlDts are brought ont in regard to such subj ects 
as moonlight views, panorama photography, views from 
monntain heights, views in winter, views from the 
water, etc. Aeronautic photography occnpies an im­
portant place in this work. The application of pho­
tography to physics, meteorology, microscopy, and 
astronomy are treated In a remarkably clear man­
ner. Probably the most novel chapter Is that relat­
ing to jndiclal photography, which contams a de­
scription of the method of photographing and measnr­
ing criminals as used by the pohce of Paris. Chrol 
photography, though comparatively a new branch, 
aSl!Omed large proportions. and the section devote!> 
Is very complete, The work is accompanied by a foll 
bibliography and shows the marks of care which are 
nsually found in German scientitic works. The book 
can be contidently recommended to all who read Ger­
man. 

PHOTO-ENGRAVING. A practical treat­
ise on the production of printing 
blocks by modern photographic 
methods. By Carl Schraubstadter, 
.Jr. St. Louis. 1892. pp. 132, 8 yo. 
Price $3. 

This new work is a welcome addition to the litera­
ture of photo-en!(raving, The book treats of the ar­
rangement, eqnipment and maintenance of a photo­
engraver's establishment. The work is illustrated with 
sixty engravings and contains <'hapters on zinc etehinlt. 
halt-tone work. single and double washont and swelled 
gelatino processes. 

COpy FOR PHOTO-ENGRAVING. By Carl 
Schraubstadter, .Jr. St. Louis. 
Pamphlot. Price 2Ii cents. 

Treats of copy and Its preparation and forms a neces­
sary companion to " Photo-Engraving . . .  

© 1892 SCIENTIFIC AMERICAN, INC.
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The charge JM Insertian un<l<r th;" htad is One Dollar a line 

/OT each insertion ; about eight words to a line. Ad'ller ... 

tisements must be received at publication office as earlll as 

ThuTsdall morni'1!,Q to appear in the jollo'tvitl{} week's issue 

INDEX OF INVENTIONS 
For which Letter. Patent 0 1  the 

Untied State. were Granted 

September 20. 1892. 
For Sale-A 25 H. P. Otto gas engine. Strictly first A.N D EA CH B E A RING TH A'), DA.TE. 

cl ... s order. Price low. Immediate delivery. W. P. 
Davis. Rochester. N. Y. [See note at end of list ahout copies of these patents.] 

Acme engine, 1 to [) H. P. See adv. next issue. 
. " U. S." metal polish. Indianapolis. Samples free. 

Drop presses a specialty, Am. Tool Works, Clev., O. 
Presses & Dies. Ferracnte Mach. Co .• Bridgeton. N. J. 
6 Spindle Turret Drill Presses. A.D. QUint. Hartford.Ct. 
Be.t baling pre.ses. Ryther Mfg. Co .• Watertown. N.Y. 

Universal and Plain Milling Machines. 
Pedrick & Ayer. Philadelphia. Pa. 

Steam Hammers. Improved Hydraulic Jack •• and Tube 
Expanders. R. Dudgeon. 24. Columbia St .• New York. 

Screw machines, milling machines, and drill presses. 
The Garvin Mach. Co .. Lahzht and Canal Sts •• New York. 

Centrifugal Pumps for paper and puIp mill •. Irrigating 
and sand pumping plant.s. Irvin Van Wie, Syracuse, N. Y. 

Special machinery for cutting, spinning. and drawing 
sheet me�a1. Empire Machine and Tool Co .• New 
Brunswick. N. J. 

Wanted-One Bliss double action press. about No. 3�. 
Must be In perfect order. Addre.s • •  tating price. Letter 
Carrier, No. 9, Black Rock, ButJalo, N. Y. 

To Let-A suite of de.lrable office •• adjacent to the 
SCientific American offices, to let at moderate terms. 
Apply to Munn &; Co . •  361 Broadway. New York. 

Machinery Wanted-Hydraulic pres. of at least 500 
tons pressure. and suitable for jewelers or siJversmi ths. 
Fun particulars to Hydraulic. box 773. New York. 

For the original Bogardus Universal Eccentric Mill, 
Foot and Power Presses, Drills, Shears, etc .• address 
J. S. &; G. F. Simpson. 26 to 36 Rodney St . •  Brooklyn, N. Y. 

The best book for electricians and beginners in elec­
tricity is " Experimental Science." by Geo. M. Hopkins. 
By mail. I' ; Munn & Co .• publishers. 361 Broadway. N. Y. 
Canning machinery outfits complete. on burner. for 

soldering, air pumps, can wipers, can testers, labeling 
machines. Pres.e. and die.. Burt Mfg. Co .• Rochester. 
N. Y. 
Competent persons who destre agencies for a new 

popular book. of ready .ale. with handsome prOfit. may 
apply to Munn & Co.. Scientific American office. 361 
Broadway, New York. 

Foreman Moulder Wanted-Accustomed to dry .and 
c ... ting •• for foundry within OOmnes of New York. Good 
wa,;(es to a suitable man. Apply, stating experience, 
wages expected. and full particulars. Addre.s Hud.on 
River. Care of SCientific American. 

Wanted-A .uccessfuI Inventor and efficient designer 
of harvesting machinery. Must be also an experienced 
and practical mechanic. AI.o want a thoroughly compe­
tent pattemmaker. Both for our new works at Minne­
apoli •• Minn. State experience and .alary expected. 
Give references. Addre •• Esterly Harve.ting Machine 
Co •• Whitewater. WI •• 

prSend for new and complete catalogne of Scientific 
and otber Book. for sale by Munn &; Co .. 361 Broadway. 
New York. Free on appli� ... tlon. 

• 
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BINT� TO CORRESPONDENTS. 

Names a n d  A. dd res8 must accompany all letter •• 
or no attention wil l be paid thereto. This i. for our 
information and not for publ ication. 

Refere nce. to former article. Or answers .hould 
give date of paper and P"l1e or number of question. 

I nq u l rle. not an.wered in rellsonable time should 
be repeated ; corre.pondents will bear in mind thai 
some answers require not a little research. and, 
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Speci a l  W ri t t e n  Information on matters of 
personlll rather than general interest cannot be 
expected without remuneration. 

Sclen lUlc A. m erlea" S n p I.lem ent. referred 
to may be hud at the office. Price 10 cents each. 

Booll.8 referred to promptly .upplled on receipt 01 
price. 

IU l n e ra1M sent for examination should be distinctly 
marked or labeled. 

(4537) W. B. R. asks : Why does the air 
end of an air pump such a. is used on locomotive en­
g ines sometime. get hot when pumping air ? Whllt 
make. the �ound thut we hear when a locomotive en­
Kine exhaust. In the stack 1 A. The air pomp on a lo­
comotive is an air compressor. The compression of 
air and gases develops heat. Any volume of air con· 
tains a certain amount of heat, the exponent of which 
i. the temperature. When the volume Is .nddenly 
compressed Into a part only of its original volume, the 
same qoantity of heat remalDs. but in a .maller space. 
which causes the temperature to rise in proportion to 

amount of compression. The sound of the exhau.t 
tho; .moke .tack is from the vibration of the air. due 
the .oddennes. of the operation. the exhaust actiul1 

like an explosion. 
(4538) W. E. K. asks (1) how to obtain 

formic acid. A. In various way. ; the dry distillation 
of oxalic aCid is the simplest. It is made by the oxida· 
tion of gum and other orgauic Rubstances by mixing 
1 part of organic matter with 3 purts of manganese 
dioxide and 2 parts of water ; 3 parts of sulphuric acid 
50 per cent are added /lnd ID a short ti me the mixture is 
distilled. 2. How to take grease stains from the hand. 
011' the plano key.. A. Cover with glass and expo.e to 
the sun. 3. A core for pimples. A. Con.ult a physi­
cian. Try washing the face with solution of Rochelle 
salta. 

(4539) W. P. asks (1) for the best 
method to fasten rubber to steel without u.ing rivet. 
or similar device.. A. Use bicycle t ire cement or 
marine glue. 2. Is there any di1l'erence between a 
series or shullt dynamo. provided everything is in the 
.ame proportion a. near as pORsi ble to con.truct them. 
in regard to the E.M.F • • thai. is. let. both machine. be of 
the same size and run at the same speed. A. The series 
dynamo gives the highest E. M. F. on open circuit. the 
shnnt on closed circuit. A. regard. maximnm E.M.F . . 
they may be considered Identical. 

Advertisin� apparatus for cash registers. H. 
Cook . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. . .  482.722 

Aerated liquids. apparatus for the manufacture 
of. L. G. & S. M. Chinnery . . . . . . . . . . . . . . . . . . . . . . .  �.S.11 

Agricultural machine. J. F. Thompson . . . . . . . . . . . .  �.026 
Air compressor, coin-operated automatic hy-

draulic. R. �'. Avery . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  �.775 
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Armature winding for dynamo-electric machine •• AXl!'b���%"lI�';;s: : : : :  : : : : : : : : : : : : : :  : : : :  : : : : : : : :  : : :  �:� 
Axle cutter. J. swe

�
le . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  �.767 

Axle lubricator. J. . Finch . . . . . . . . . . . . . . . . . . . . . . . . .  �.918 
Axle lubricator, G. . Weaver . . . . . . . . . . . . . . . . . . . . . .  482,770 
Bag. See No.e bag. 
Battery. See Storage battery. 
Bearing for vehicle wheel •• ball. E. S. Frazier . . . .  '82.896 
Bed.tead. G. H. Currey . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . �.7

2
5 

Beer with carbonic acid, apparatus for chargtng, 
J. B. Stobaeu . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  �.361 

Bell. E. S. Piper . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. . . �.� 482.984 
Bell. bicycle. E. D. Rockwell . . . . . . . . . . . . . . . . . . . . . . . .  �984 
Beverage, effervescent, O. M. Hechtman . . . . . . . . . .  482,738 
Beverage� preparation for. A. S. Krueger . . . . . . . . . 483,007 
g�.;�I:��'ft��o��. ���.��: .�: .���: : : : : : : : : : : : : :  : :::. �:� 
Bicycle. A. Tremblay . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  �.856 BIC)J���iI ��.I��.'�. ��.�� . �.� . ������. ����I.�� .���: .�'. �: 

�.988 
Rl�.

r. �.;:��lal,; bii:-
. . . . · · ·  . . · ·  

. .  
· ·  

. . . . . . . . . .  · ·  . ..
. 
· 

�.
038 

Bituminous rock reducing machine, J. T. 
Cochran . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  �.9H 

Blank c ... �. J. F. Wilmot . . . . . . . . . . . . . . . . . . . . . . . . . . . .  �2.990 
Blind stile mortiSing machine. P. H. Larcher . . . . .  �.�9 
Blind .toP. F. Blau.s . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  483.096 
Block. See Building block. 
Boiler. See Steam boiler. 
Boiler. W. B. Fowler . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . �.999 
Boiler attachment. steam, F. F. Landis . . . . . . . . . . . .  492,848 
Boiler for marine engines. W. B. Fowler . . . . . . . .  ' .  483,000 
g�����t.:'g':b�lb�·�e�;'�s���.i���.r::::::::::::::: : : :  �:� 
BorinJ;t machine. C. S. Harrts . . . . . . . . . . . . . . . . . . . . • . . .  482,791 
Bottle filllng machine. Clau.s. Jr .• & SCbom��!!3. �.� Bottles. apparatus for fixing cap.ule. on. C.  

Scherer . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  �019 
Box. See Letter box. 
Box nalling machine. S. H. Edward . . . . . . . . . . . . . . . . �2.866 
Brace. See Shoulder brace. 
Brake. See Wagon brake. 
g�rJ.�t�N.
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Bridie bit, J. Dean . . . . . . . .  : . . . . . . . . . . . . . . . . . . .  (83.103, �.1()( 
Bucket. dmner. H. J. Sibley . . . . . . . . . . . . . . . . . . . . . . . . . �.761 
Bucket elevator. J. Cavanagh . . . . . . . . . . . . . . . . . . . . . . .  482,941 
Buckle. S. E. Cook . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  �.9lJ) 
Building block. C. Grunzweig . . . . . . . . . . . . . . . . . . . . . . . .  �.890 
Bung. Anthony & Savage . . . . . . . . . . . . . . . . . . . . . . . . . . .  483.035 
Bung. J. Baeumle . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  �.713. 482.7H 
Burner. See Straw burner. Vapor burner. 
Button. C. A. Bryant . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  �.959 
g:p��3�."fi�:d�rlv�'f!I������ .�. �I.��.I.�:::::::: : : :  :4::=: 
Caliper joint. W. H. I.bell. . . . . . . . . . . . . . . . . . . . . . . . . . . 483,065 �::: �a!�!��b�
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Cane juice bleaching apparatu •• A. F. Siangerup .. �.022 
Cane. whiP. M. O. Felker . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  �.895 
Cap, bathin�, H. B. Wllliams . . . . . . . . . . . . . . . . . . . . . . . .  482,773 
Car couplinll. J. M. ElIlott. Jr . . . . . . . . . . . . . . . . �.047. �.()(8 
Car coupling. R. Kleinert . . . . . . . . . . . . . . . . . . . . . . . . . . . .  482.90' 
Cu coupling. R. H. Paugh . . . . . . . . . . . . . . . . . . . . . . . . . . . �.926 
Car coupling. J. F. Pur.ley . . . . . . . . . . . . . . . . . . . . . . . . . .  �.ilO9 
Car coup\lng. T. L. River . . . . . . . . . . . . . . . . . . . . . . . .. . . . . '82.833 
Car coupling. Underwood &; Clum . . . . . . . . . . . . . . . . . . .  �.769 8: ��Yl�Y,�itg ta':�·f':�::'· �8ti ·maln.: apparatiis '

82.77
( 

lor charging. R. M. Dixon . . . . . . . . . . . . . . . . . . . . .. . .  '83.106 
Car mover, C. W. Pierce . . . • . . . . . . • • . . . . . . . . . . . . . • . . . .  482.878 
Car roof. J. C. Wand . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 483.032 
Car sign. C. S. Reed . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  �.926 
g:�':::�\?��ilUJ.f�������: : : : : : : : : : : : : : : : : : : : :  : ::: : :  �.7

" 
Carbon holder. E. P. Warner . . . . . . . . . . . . . . . . . . . . . .  . . 
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Carpet .tretcber. R .  HarrI.on . . . . . . . . . . . . . . . . . . . . . . .  �. 
Carriage, chlld'st F. Bornemann . . . . . . . . . . . . . . . . . . . . 482, 
Carriage. two-.eated. F. N. & O. Vanier . . . . . . . . . . . .  �. 
Case. See Blank case. Packing ca.e. Ribbon 

and show case. 
g::g r�J'a'fo�'1':d���Ie��f.�:�r:i r H�:: �:� 
g::g ���I�r��r:�.r-W:r:�I: � •. �����::::::::::: : : :  tfi:l:! 
Cash reglstermg and adding machine. C. Paine .. . .  483.009 
Cattle guard • •  urface. J. S. Berry . . . . . . . . . . . . . . . . . . .  �3.039 
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�. 723 
Rallway rall chair. 

Chair. P. C. Lewl . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  �.745 
Check. meal. F. C. Gellenbeck . . . . . . . . . . . . . . . . . . . . . . .  �.899 
gg���.;f!��t\; � A�P!!�g:.�i���� .. .. '::.'. ':::.'. '.:: : : : :  �.897 8���:1. 5�JE�'A��i������: .?:. �: .�?������.�: : : : : :  
Cigar bunch cutter, Miller &; Yeiser . . . . . . . • . . . . . . . .  
g���I�����g�Et��:r.1r�·1t.:ty�"or::::::::::.: : : : :  
Clay. etc . •  drying and dl.lntegrating. F .  D. Cum-

mer . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. . . . . (82.823 
Cleaner. See Fruit cleaner. 
Clock regulator. W. E. Porter . . . . . . . . . . . . . . . . . . . . . . .  482,985 
Clod cru.hers or pulverizers. roller for • .c. H.(Nob-

let ·
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Closet. See Dry closet. Water closet. 
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Colander for ma.hlng vegetables. P. Patroll . . . . . .  �.982 
8�1l:�ra�r��Ws�in°ac:f.::,dai�r . iiirning; . j:" ii: 483.016 
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Combing fibrous materials, machine for, Donis-
thorpe & Burrows . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 482,960 

Conformator. A. S. Adler . . . . . . . . . . . . . . . . . . . . . . . . . . . . �.91l 
Conveying apparatus, 1. N. Rowe . . . . . . . . . . . . . . . . . . .  483,120 
Cooker. J. H. Gardner . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  �.898 
Corn popper, I. M. Palmer . . . . . . . . . . . . . . . . . . . . . . . . . . .  482,832 
8�!i�� lI�
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Crusher. See Clod crusher. Rock"crusher. 
Crutch. R. M. Lamp . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  4R3,1l8 
Cultivator. J. Gedeohn . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  �.919 
8::m!:t:�: r.'f.
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Cultivator. Wage. & Armstrong . . . . . . . . . . . . . . . . . . . .  483.031 
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Curtain fixture. F. H. B .... ett . . . . . . . . . . . . . . . . . . . . . . . 482.716 
Cutter. See Axle cutter. Cigar bunch cutter. 
Derrick drum. A. C. Iirench . . . . . . . . . . . . . . . . . . . . . . . . . .  �052 
Dial transmitter. F. Pearce . . . . . . . . . . . . . . . . . . . . . . . . . .  �.877 
DisinfectinJ;t anp deodorizing cover for com-

modes. water closets, etc., J. Kinney . . . . . . . . . . .  " 482,966 
Door clo.er. E. M. Wyant . . . . . . . . . . . . . . . . . . . . . . . . . . . .  �.836 
Door fastener. Tanner & Burch . . . . . . . . . . . . . . . . • . . . .  482.817 
Draught attachment, vehicle. H .• Barber . . . . . . . . . .  482,973 
E��io�:r.t�gB�T�.iJ�:r.:t:::::::::::::::::::::: : : :  �:M� 
Electric conductor jOint. J. W. Marsh . . . . . . . . . . . . . .  ��.(IU 
Electric switch and C88e, A. Wrlght . . . . . . . . . . . . . . . .  482,936 
Electrolytic apparatu •• T. Craney . . . . . . . . . . . . . . . . . .  482.724. 
Elevator. See Bucket elevator. 
Elevator safety attachment. A. A:Stoltzenburg . .  ��.025 
End gate. wagon. G. S. Sneer . . . . . . . . . . . . . . . . . . . . . . . .  �.835 
�����ti::�e�y:�it:���i��· &; Sir:b�r���l.��: . • . . . .  �.OO( 
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e:��:!;:�a8b�?��rra.nean, H. Hardy . . .  482,736 

Fare regi.ter and recorder� C. Crook . . . . . . . . . . . . . . . .  4SS.102 Faucet, measuring. C. W. �tetnmetz . . . . . . . . . . . . • . . . 482,815 
li'ence post, iron, C. W. Holm . . . . . . . . . . . . . . . . . . . . .. . . 483,000 
Fence tool, combiuation, J. W. Gallant . . . . . . . . . • • •  482, 
�'i1lng deVIce. paper. H. A. Winternlght . . . . . . . . . .  . �l�: :g:fd�':: ��hIi:�niiioii:::::::::::::::::: : : : :  
Firemen. electric .Ignaling device for. G .  L .  Bar-

nard . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  � 
Flood gate. automatic. S. Flinn . . . . . . . . . . . . . . . . . . . . . �. 
Friction. mean. for reducing. G. M. Guerrant . . . . .  �2 
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Game apparatus J. Green . . . . . . . . . . . . . . . . . . . . . . . . . . .  . 
Game apparatus. E. D. Howell . . . . . . . . . . . . . . . . . . . . . . 483, 

Game apparatu!,! S. N. John80n . . . . . . . . . . . . . . . . . . . . .  483.115 I Saddle tree. R. C. Barry . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  483.037 
Game counter. �'. A. Gilbert . . . . . . . . . . . . . . . . . . . . . . . . . �.961 I Sanding apparatus. Wallace & Penfield . . . . . . . . . . . .  (83.038 
Game for amusement, J. S. Malin et a l .  . • . . . . . . . . . .  482,747 Sawin� up slabs, etc., machine for, Maffett & Weir 482,799 
Gas, apparatus for the manufacture of, McBride Scale, pendulum, D. Olmsted . . . . . . . . . . . . . . . . . . . . . . . .  4821831 

/I; �'i.her . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . �.005 I Scraper. roadd. S. Palmer . . . . . . . . . . . . . . . . .  : . . . . . . . .  �.081 
Gas holder. K. G. Barkhau.en . . . . . . . . . . . . . . . . . . . . . . .  482.891 t Screen. See window .creen. 
8:�e�
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arl'J':����s.����!r��:oeklen . . . . . . . . . .  483.107 1 ���'i.':a����lnle����I�ptrator�

amer . . . . . . . . . . . . . .  483.112 
Gate. F. Hopkins . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  482,792 Sewing machine attachment, A. A. Bouton . . . . . . .  483.097 �l:::: :ir'::��1:�?O;V�:ri'b':,�'JI�: �'\;.: n�M�afn; F: �.021 �::l�: ::::�g:�: !h�'ft�e�A� M�'£��rr::: : : : : : : : : : : : :  �:� 

Shuman . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  483.020 Sewing machine waxing device. M. H. Pearson . . .  '83.083 
8�:1� ��n.:!�� J?i> �'W.:t���n:: :  : : : : : : : : : : : : : : : : : ::::: : m:bi'i sew
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� .��.� .���� �.829 Grllin treating aPIRaratu"h�'. B. Gie.ler . . . . . . . . . . . .  482.790 Shade holder. F. Adams . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 482.887 
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Drake . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . �.951 Shaft guard. vehicle. F. De La Matyr . . . . . . . . . . . . . .  �.726 
Grinding machine tool re.t. D. L. Brown . . . . . . . . . .  �.042 Shear •• T. N. Underwood . . . . . . . . . . . . . . . . . . . . . . . . . . . .  �.857 
Grinding mill. C. C. L. Lucht . . . . . . . . . . . . . . . . . . . . . . . .  '82.873 Sbeet metal articles. mean. for ornamenting. 
Grounding machine. J. Hope . . . . . . . . . . . . . . . . . . . . . . . . 482.!U7 Abell & O.trander . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  �.837 
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Hammer. power, S. Tret�ewey . . . . . . . . . . . . . . . . . . . . . .  �.988 Gilbert . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  482,962 
Handles. form ror holdmg shovel. W. H. Jobn- Shelf. comer bracket. J. D. Legg . . . . . . . . . . . . . . . . . . .  �069 son . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  �114 Ship •. asb ejector for. H. See . . . . . . . . . . . . . . . . . . . . . . .  �.759 
Hames. snap. T. V. WaUace . . . . . . . . . . . . . . . . . . . . . . . . 48'l.885 Shoulder brace. W. J. Teufel . . . . . . . . . . . . . . . . . . . . . . .  �.768 
Harvester. M. Kimberlin . . . . . . . . . . . . . . . . . . . . . . . . . . . .  �.924. Shutter .tand. window. A. D. Webster . . . . . . . . . . . . .  �.771 
Harvester, M. H. Melrose . . . . . . . . . . . . . . . . . . . . . . . . . . . . 482,968 Skate, roller, J. Carrie . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 482,721 
Harvester, corn, Hanson & Farnham . . . . . . . . . . . . . . . 482,945 Skewer or needle for closing fowls, etc., E. Musso 482,969 
Harvesters, sheaf carrier for self-binding, J. F. Smoke and spark arrester and consumer, E. J. 

Steward . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  482.931 Hadlock . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  �.056 
Hat. cap. etc .• A. Rosentba1 . . . . . . . . . . . . . . . . . . . . . . . . .  �.950 Snow plow. A. B. Black . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  �.720 
Holder. See Gas holder. Penholder. Shade Spindle ends. machine for cutting. J. A. WllI lams 482.!lM 
no���<1,."J·eye. Edward. & Barclay . . . . . . . . . . . . . . . . . .  �.867 �gm.n��':,:r.ig��.·�g��:�8�n�����: . : : : : : : : : : : : : : : : :  �:ll:rl 
Horse detacher. E. Hay . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  483.059 Spring. See Vehicle spring. . 
Hor.e.boe. W. Kondakoll' . . . . . . . . . . . . . . . . . . . . . . . . . . .  �.845 Spring bending and forming machine. E. W. An-»�rr::.hOJ.;:sg�l}:eb��il!!:. C. Dwyer . . . . . . . . . . . . . . .  �.998 SPrr��1e

.r .
. .  s.;,;Lawn i;pri ... ki.;r: . . . . . . . . . . . . . . . . . . . �.984 
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e
b�?l�i�S: �O�y ����.����.�: : : : : : : : : : : : : : : : :  �:� Hydrocarbon burning apparatus. J. H. Bullard. Steam engine. J. W. Powers . . . . . . . . . . . . . . . . . . . . . . . . .  �.OU 

Ice cream freezer. C. T. Van Slcklen . . . . . . . .  �·�: �:1:l �fr��p�rl\:�H�·C��':.�n: : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : :  m:Mil 
Ice cream freezer, E. P. Voisard . . . . . . . . . . . . . . . . . . . .  483,029 Stool and coal receptacle, combined, F. Borne-
I�: ���;�ii: P::::.��: : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : :  �::m Sto::;'':,��' See' Can' or ves.el· .iopper .. . . . . . . . · . . . . 
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Incubator. J. S. Rubel . .  . . . . .  . .  . .  . . .  . . . . . . . .  . . . . . .  . . .  �. 756 Storage battery. E. R. Knowle . . . . . . . . . . . . . . . . . . . . . .  �.979 
Indicator. See Cash indicator. Storage rooms, construction of, W. Griesser . . . . . . 482.� 
Indicator lock. Young &; Lltte!: . . . . . . . . . . . . . . . . . . . . .  483.092 Stove. combined cooking and hot water heating. 
Ink we\1. J. W. MacDonald . . . . . . . . . . . . . . . . . . . . . . . . . .  483.072 M. A. Wilcox . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  �.772 
1�:�r�t':J��:�ir� 'wtre���l�¥t�e(i::: : : : :  : : : : :  : : :  : :  m:rsll ����:. �:s ���tl�:.

t
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In.ulator. H. H. Brooks. . . . . . . . . . . . . . . . . . . . . . . . . . . .  �.913 Stove pipe fastener. J. R. McGoron . . . . . . . . . . . . . . . .  �.808 
}�����We�8s�nt�:niier : : : : : : : : : : : : : : : : : : : : : : : : :: :: : :  =:� �tg::8 v���n�e�
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door' 'for' cooking, 'F': v: 483,
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Jar flUer and holder. I. M. & I. M FI.her . . . . . . . . . .  483.049 Knau ... . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  483.117 
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Knitting machines, automatic chain motion for, Swugtng machine, C. H. Yarin�ton . . . . . . . . . . . . . . • • •  488,091 
D. C. Beill . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . �.892 Switch. See Circuit .wltch. Electric .wltch. 

KnOb. F. A. Wilmot . . . . . . . . . . . . . . . . . . . . . . . . . . .  �.953. �.9M Switch shifter. Gilstrap & Brown . . . . . . . . . . . . . . . . . . .  '83.053 
f;��� t� f:a��p:;��.�����: �: .�:.�I.I�.��: : : : .:.: : :  �:� �:;��
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Lamp attachment. electric. J. Clift . . . . . . . . . . . . . . . . . 483.04i '1'ea kettle. V. C. Baker . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 482.972 
Lamp, electrIC arc, J. A. Stuart . . . . . . . . . . . . . . . . . . . . .  482,986 l.'elegraph, signal, C. V. BOuJ;thton . . . . . . . . . . . . . . . . . .  482.780 
Lamp frame. electric arc. Bo •• ert & Findlay . . . . . .  482.9iO Thrashing machine fan and regulator. F. F. 
Lamp .upport. A. H. Luc ... . . . . . . . . . . . . . . . . . . . . . . . . . .  oIi'3.071 Landi . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  �.!W6 
t:�g�·��if."ii�gg�f���.
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t{���\���n30������.as::[::¥�r ��;u1:�f:riiig: 482,874 ��:�� f���e�r�a�' �a��itb . . . . . . . . . . . . . . . . . • . . . . . . . .  482,762 
T. Mitchell . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  : �.9(8 Truck. A. Nlcble ... . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  483,1O! 

Liquor purifying and aging apparatu •• C. Heintz. 482.�3 Truss. C. A. Harvey . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  �.948 
Lock. See Indicator lock. Tubing • •  hoe for cistern. E. Sahland . . . . . . . . . . . . . . .  482.812 
Lock. W. Nehring . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  �.970 TUIl. thlil,.,S. Stewart . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  '82.764 
Locomotive. C. L. Heisler. . . . . . . . . . . . . .  . . . . . . . . . . . .  482.828 Type. A. "oleman . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . '82. 7� 
I�ocomottve, electriC, C. M. COnradson . . . . . . . . . . . . .  482,863 Typewriting ma.chine, B. A. Brooks • . . . . . . . . . . . . . . .  482,181 
Loom picker stall'bull'er. E. Hamllton . . . . . . . . . . . . . .  �.977 TypOgraph attachment. J. Slocum . . . . . . . . . . . . . . . . . .  483.023 
Loom .top motion. J. J. Shanahan . . . . . . . . . . . . . . . . . .  �.930 Upholstery sprlnll .upport. J. A. Staples . . . . . . . . . . .  �.900 
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&; Mellor . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . �.073 Valve. electrical .top. A. Franke . . . . . . . . . . . . . . . . . . .  483.108 
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M.easuring and draughttng device for garments, Vender, newspaper, A. E. Datn . . . . . . . . . . . . . . . . . • . . .  482,824 
C. Mannebach . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  �. Vendlngapparatu •• coln controlled,J. G. Macpher-

Meat tenderer, F. B. Jordan . . . . . . . . . . . . . . . . . . . . • . . . .  483, son . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  482.875 
Mechanical motor. D. J. Dean . . . . . . . . . . . . . . . . . . . . . . .  483. Vending machine. coin operated. W. R. Ziegler . .  483.093 
�:�g:::l:;:l :::g!::::��i: �: t fI'i,Yg�:,�: : : : : : : : : : : :  � �:g�b�::���.
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Mlli al!p\ianc� J. l. Bum .. . . . . . . . . . . . . . . . . . . . . . . . . . 482.861 gan . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  �.930 
Moulding. F. 1'1. Gordon . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  482.901 Washer. See Can washer. 
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Mechanical motor. Pump motor. Water Dio- Water motor. L. Porter . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  �.927 
tor. Water tower and fire escape. combined, Ii\ M. 

Mower. lawn. W. E. & F. J. Prindle . . . . . . . . . . . . . . . . . �.752 Hughes . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  �.OOI 
Mucllage holder. F. H. Palmer . . . . . . . . . . . . . . . . . . . . . . �.750 Weather strip. D. D. Mayfield . . . . . . . . . . . . . . . . . . . . . . .  �.076 
Music or like engravings. producing. C. A. Ker . . . .  �.871 Weli adjusting apparatu.. oil. Wad.worth & 
Nall machine attachment. cut. C. F. Rotb . . . . . . . . .  483.085 Sheesley . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  �.818 
No.e bag. W. Ebrhardt . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 482.730 Wheel. See Car wheel. Split wheel. Traction 
Nut lock. A. P. Nelms . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  �.9(9 wheel. Wind wheel. 
��i 19��: t W.PW'lilcoxon·::::::::::::::::::::::: : : : : �:m m:�:I';O�k�i.l\j.�W"Benioi.: : : : : : : : : : : : : : : : : : : : : : : : : :  �:m 
Nut lock. C. C. Wrenshail . . . . . . . . . . . . . . . . . . . . . . . . . . . .  �.910 Wind wheel. E. Brelller . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  . 
Nut lock and bolt tightener. J. G. Perry . . . . . . . . . . .  �2.906 Windlass. J. J. Hamblin . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
Ore .eparator. H .  H .  Taylor . . . . . . . . . . . . . . . . . . . . . . . . . �.853 Windmill regulator. E. C .  Norton . . . . . . . . . . . . . . . . . . . 
�:�:l� �'i;i�io� O:gth�
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Pad. See Collar pad. Window .creen. S. Roebuck . . . . . . . . . . . . . . . . . . . . . . . . . �.811 
Pail, sanitary, C. BaroD . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  483,036 Wire. etc., manuracture of rubber coated, T. 
Paper tube •• composition coating tor. S. Berg- Gulileaume . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . '83.110 

mann . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  482.718 Wire, method of and apparatus for coilinJ;t and 
Penbolder. G. McElwain . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  �.825 In.ertlng. C. Jackson . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  482.005 
Pencil sharpener. C. Faber . . . . . . . . . . . . . . . . . . . . . . . . . .  �.826 Wire. method of and apparatus for temperlug. 1;'. 
Photographic shutter. J. E. Thornton . . . . . . . . . . . . . .  �.854 Purdy . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  �.979 
Photographs, pictures, and analogous articles, Wire with fibrous material, apparatus for cover-
Pla�';,

P
.ic�r..�?�p�rgtIt���ii.i;'kS : :  : : : : :  : :  : :  : :  : :  :::: : : �:� wo�')f(dco��ii�

e
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Plano attachment. H. A. Haull' . . . . . . . . . . . . . . . . . . . . .  �.737 Wood. process of and machine for bending and 
Picker .tem and mechanl.m for operating the drying. R. P. Burkhardt . . . . . . . . . . . . . . . . . . . . . . . . . .  482.782 

same. G. N. Todd . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  �121 Wool. extractiDj( fat from. W. T. Cutter . . . . . . . . . . . 482.995 
Pipe coupUnJ;t, R. Herman . . . . . . . . . . . . . . . . . . . . . . . . . . .  482,922 Woven fabric. figured, A. & J. Morton . . . . . . . . . . . . . �,078 
Planter and fertilizer distributer. A. Bush . . . . . . . .  �.78.� Wrench. F. Mos.berg . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  �.H9 
Planter. seed. E. R. Knight . . . . . . . . . . . . . . . . . . . . . . . . . . �.066 
Plow. F. F. Landi . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  �.�7 
Plow. C. A. Pfeller . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  �.751 
Plow. C. H. Vanderburg . . . . . . . . . . . . . . . . . . . . . . . . .. . . . .  482.1J8.1 
Plow • •  ulky. L. S. Flatau . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  482.9(2 
Plow • •  ulky. M. Glynn . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  482.7� 
Plow. wheel. E. Stock . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  �.816 
Pneumatic tool. D. Drawbaugh . . . . . . . . . . . . . . . . . . . . .  �.9(2 
Po.t. See Fence po.t. 
���r1:::�c����'r?Gft.���� : : : : : : : : : : : : : : : : : : : : : : :  �:� 
���ft�r:":e'�i!\�·D����b�· . .  �.���.I.I�::::::::::::.: : :  m:i� 
Pump strainer. rotary. T. Vol.torl . . . . . . . . . . . . . . . . . .  483.030 �:::g: �: �·��� ... rd::::::: : : : : : : : : : : : : : : : : :::::.: : :  �:[U 
Pump. force. M. W. Hall . . . . . . . . . . . . . . . . . . . . . . . . . . . �2.9U 
Pump. hydraulic mlnlnl/:. Rocklill' & Foley . . . . . . . . .  �.810 
Pump motor. MlIIer & O.walt. . . . . . . . . . . . . . . . . . . . . . .  �2.800 
I::::::g.o:��:.p��'l£�'jj��ih�:. �'. � :.��::::::::::: : : : :  m:� 
Pump • •  team actuated air. E. Smedley . . . . . . . . . . . . .  �.81' 
Pu

ff:, �. W�A:e�: . .  
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. �.��.i?� . ��.� ��:.��� 482.777 

Punching machine, '£. Barrow . . . . . . . . . . . . . . . . . . . . . .  00,096 
Punching pre •• e •• feeding device for card. J. P. 

Odgers . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  �2.991 
Rack. See Towel rack. 
Rail and chair. channel. A. J. Moxham . . . . . . . . . . . .  �.803 �lh�?�i.dt�j�K������o�:: : :  .. : : : : : : : :  .. .. :

.: . .. .  ::: : : :  �:f� 
Railway brace chair, G. Murray . . . . . . . . . . . . . . . . • . . . .  482,007 
Railway clralr. ,.. H. Stupakoll' . . . . . . . . . . . . . . . . . . . . . .  �.765 
Rallway conduit. electriC. F. O. Blackwell. . . . . . . . . �.719 
Rallway conduit. electric. R. M. Hunter . . . . . . . . . . .  482.984 
Railway rail and chair and making the same, com .. 

blned. A. J. Moxbam . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  482.� 
Rallway rail chair. A . •  T. Moxham . . . . . . . . . . . �.80I. �.802 
Raliway rail chair and making the same. A. J . Moxham . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  �.304 
Railway switch appliance. street, J. P. Holedger. 482,903 �ll::� il:: ::::�:!t�' J:. f.����eal:::::::::::.: : : :  �:� 
Raliway trolley .tand. electric. J. C. Hougb . . . . . . .  483.061 
Railways clo.ed conduit tor electric. L. P. Bunce �.993 
Razor pivot. J. G. Be.tllen . . . . . . . . . . . . . . . . . . . . . . . . . . . '82.m 
Reel for unwinding tubular knitted gOod. and 

windinJ;t the yarn, N. Tourangeau . . . . . . . . . . . . . .  482,932 
Ref

:i����c\.���
i
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,
.�� . ���������� . . ���: .�: 422,876 

Regi.ter. See cash register. Fare regl.ter. 
Re

����?
r.

W����\?IC��';!\�l���r. Pre •• ure regn-
Re.onator. H. Crocker . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  482.786 
Ribbon and .bow case. E. Stewart . . . . . . . . . . . . . . . . • •  483.O'M 
Road roller. combination. R. C. Ruthven . . . . . . . . . .  �.757 
�gfl�i

ru��:rR�adLrofI:�.
t . . . . . . . . . . . . . . . . . . . . . . . . . . . .  �.796 

t:g: f.:1':i.1rl. JT.��g::::::: : : :  : : : : : : : : : : : : : : : : : : : : :  �:r1J 
Rotary engine. E. Towlson . . . . . . . . . . . . . . . . . . . . . . . . . .  �027 
Ruler, J;t8uge, and Circle sortber. combined, 

Weaver &; Leiser . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  �.886 

DESIGNS. 
Lens for illuminating Wes. etc .• J. Jacob • . . . . . . . . . .  21.861 
Memorial .hleld. W. Mayer . . . . . . . . . . . . . . . . . . . . . . . . . . 21.862 
Paper weight, L. J. Heffernan. . . . . .  . . . . . . . . . . . . . . . .  21,863 
§:������W��;�.SW�s�3rltio: : :  : : : : : : : : : : : :  : : : : : : :  il:il&1 

TRADE MARKS. 
Beer. lager. National Brewing Company of Balti-

more Connty. Maryland . . . . . . . . . . . . . . . . . . . . . . . . . .  21.772 
Candy,cbocolate, and cocoa for oonfectioners' use. 

Ode & Gerbereux . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  21.774 
Cloaks and suits. ladies' and misses" A. Popkin & 

Co . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  21.756 
Confectionery, A. L. Causse Manufacturing Com-

pany . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 21.757 
Corsets, waists. and suspenders, Coronet Corset 

Company . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . , . . . . . . . . .  21.75g 
Gems. artificial, F. H. Sadler & Co . . . . . . . . . . . . . . . . . . .  21.759 
Hoes, forks, rakes, and other �ricultural hand im­

plements. Iowa Farming Tool Company . . . . . . .  21.771 
Insulated wire. electric. Ea.tern Electric Cable 

Company. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  21.763 
Lard. substItute. S. H. Read . . . . . . . . . . . . . . . . . . . . . . . . . . 21.769 
Leather, boots. shoes, and other foot wear, East 

New York Boot, Shoe, and I�eather Manufac-
Mai::iii�� �g�Yr��; Greai Divide 'piibiisb:ing'Com� 

21,7
1
3 

pany . . . . . . . . . . . . . . . . . . . . . . . . . ! . . . . . . . . . . . . . . . . . . . . . . .  21. 170 
Measures and rammers, powder, Rartiey & 

Graham Co . . . . . . . . . .  , . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  21.785 
�:�i�:� ����Y,� t�? ��rh

w
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21.77
5 poration . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  21.761 

Pap
:

r pW::.�I.���.�,��� �.��. �:.������:.����i.��, �.���. 21,704 
PiU •• capsules. and tablets. McKesson & Robbin •• 21.756 
Remedies, a line of, J. Willia.ms, Jr . . . . . . . . . . . . . . . .  21.760 
Remedy for catarrh and al\ dlsell.8es of the throat. 

lungs, and bowels, R. M. Davis . . . . . . . . . . . . . . . . . . .  21,7f.2 
Remedies. temperamental. J. H. Patty . . . . . . . . . . . . .  21.787 
Sedli tz powders. J. F. Gibson.. . .  . .  . .  . .  . .  . .  . .  . .  . .  . .  . . .  21 .71\4 
Tobacco. ping. J. G. Penn. et al . . . . . . . . . . . . . . . . . . . . . . .  21 .7(;8 
Underwear. Including ho.iery. J. S. Lowrey &; Co .. 21.766 

A pl'inted copy of the .pecificatlon and drawing ot 
any patent in the foregoing list. or any patent In print 
issued since 1863. wlll be furnl.hed from thl. office for �� crg!·pal::�[
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Broadway, New York. 
Canadian patents may now be obtained by the In­

ventors for any of the inventions named in the fore­
going \lst. provided they are simple. a ta co.t of fMJ each. 
If complicated the co.t will be a little more. �'or tuil 
Instructlous addre •• Munn & Co .• 361 Broadway. Ne .. 
York. Other foreign patent. may also be obtalne<l. 
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Inside PRlle� each i n serti o n  - - ,. �'j cents 0 l ine 
Back I' alle. e a c h  i n Mert i o n  - - - - $1.00 a l ine 

The above are charges per 81lste line-about eight 
word. per line. Thi. notice .how. the width of the line. 
and I • •  et In agate type. Engraving. may head adver­
tisements at the same rate per agate line, by measure .. 
ment, 8S the letter press. Advertisements must be �g�l� t�t 

a���lr::e �g:l"o�� �":!k,.
a
�.���

r.da
y 

. � . � f�lJFr;�:y���£R CO�·j-�f 
1\'" A ND  cnTCAGO. : .  
Helios Papers are the be.t : 
Blueprint papers made. NI. . 
grosine Paper gives facsl.. . a miles, black lines on white. 

ar Send for .ample.. , 

A C E N T S  WA N T E D  
In every Connty throughout the United State. to 
handle our fast-selling specialties ; will sell in every 
home. :-:end two cent stamp for illustrated catalogue, 
terms, etc. 

E I ,EC T R f I - X O VE I , T Y ( � O  . . 
5-10 AMORY AVENUE. ROXBURY. MASS. 

N.B.-For description of Toy Motors manufactured 
by us, see July 23d issue .scientific American. 

The Sebastian-May Co 
Improved Screw Cutting 

�::e�LATHES 
Drill Presses, Chucks, Drills, ])o2's . 
and Machinists' and Amateun' 
Oulflts. Lathe-s on trial. Cata­
IOK'ueR mailed on appJiclltion. 
lOIS to 1 01' Highland Ave • • 

S I D N E Y. O H I O .  

Improved Screw Cutti ng 
Foot and Power LATHES 

Drill Presses, Shapers, Band, Circular, and Scroll Saws. 
Machi�'c�?�l(�g���iz�a��

s
a;;Z�t:t��

n trial. 

J c itutific �tutricJu. 
E L E C T R I C  M I N I N O A P P A R A T U S, 

E L E C T R I C  M I N E  LOCO M O T I V E S  
E LE CT R I C  VENTI LATI N C  F A N S  

E LECT R I C H O I STS " E LEVATO R S  
E LE CT R I C  COAL C U TT E R S .  

THOMSON-HOUSTON ELECTRIC COMPANY,  MIN ING DEPARTMENT. 
622 ATLANTIC AVEN U E, BOSTON, MASS. 1 73-1 75 ADAMS STREET, CH ICAGO, ILL. 
----�----- ---------------------------

f.�.�ni�J�o!�r !!�!rEE�!i�!!�t�iant?t:m OIL WELL SUPPLY CO. 
railroad facilities. Town of 6,000

. 

population. Address £1 & 92 WATER STREET, 
Rlver.lde Water Company, Rlver.lde. California. PittHbnrll', Pa., 
_______ - ------ -- -- . - --- -- - - - Ma nufacturers of everything needed for 

I .A.�'X'ESX.A._ �:Jil LLS 
for either Ga.

l 
Oil. Water. or Mineral 

. . . ��Sr�ag:��
e
;t�ih��

n
¥g�rs, �i�;' 

Illustrated catalogue, price 
lists and discount sheets 

. . . on reque.t. �!¥dkdl!5!.i:r 

AL UMIN UM. AN INTERESTING DE-
scription of the vnrious methods of manufacturing this 
fo
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SC1E�TIF IC  AMERICA:\'  SUPPJ�EMjI;NT, No. '�3. Price 
10 cent.. To be had at till. office and from all new.­
dealers. 

,e

.

Shimer Cuner Heads 
41$. 000 SOLD. 

. 

To WOrk Car Siding. Flooring I I  
. �nr3

d
D�".!f. s�E:an� 

Blind.. Cope Heads to . . ... ,. match. Sam'. 3. 8htmfilr & SOUl, - Centre St •• Milton. Pa. 

THE COMPASS. -BY CAPT. D. WIL-
son-Barker. Lieut. R.N.R. A vRluable paper on th is 
instrument from a historical, theoretical and practical 
standpoint. Contained in SCIENTIFIC AMKRICAN ::;UP­
P LlOMENT. No. 81$9. Price 10 cent.. To be had at this 
ottice and from all newsdealers. 

LIGHTNING WELL-SINKING MACH I"ElY MnunCTURUS. 
Hyrdaulic, Jetting, Revolving, Artesian, Diamond Pro�cting Tools, Engines, Boilers, 

Wind M�l!iravir;:;: la�thf8eJ:��?i':��� nation quality water;mailed,25co The Amerlran Well "orb, 
A.urora, III. [ 11 66 18 S. CaDal St., Cbleago, IlL 

l Dalla .. TeDIo 

Industrial, Manufacturing. 
and Dneunent 

8EOUBITIES DE ALT IN. 
WORDEN " FANSHAWE. 

9 WALL ST., NEW. YOBK. 
" T il E  SINTZ " 

GAS A N D  GASOLI N E  ENGI N ES 
Stat i o n a ry a n d  M a ri n e .  

Makes I .  own .upply of gas frolll 
gaSOline, and at less expense than 
�ln���

e
1�(,��r:��' Ii�:ao�thC�1ih�� 

manufactured or natural gas. Spe­
cially adapted for .mall boat. and 
lannche. and electric light work. (,'!r­
culars free. P- lrlentwn this paper. 
CLA R K .  S I N TZ .  M FR., :,:<!;, 

Sprlnll'field, Ohio. . .. 

S P E C I A L  N OTI C E  I 
�riWt�e':f

d.ome photo-engraved dl.play .heet. 
U Recent Improvements in Air Compressors," U Recent Improvements in Rock DrillS," 
�d���t:�:e�� ::;1 ���l 1t

h
t� :��i'i�

t 
h�:�: and address. 

INGERSOLL-SERGEANT DRILL CO. NO. 10 Park Place. New York. U.S. A.. 

ALUMINUM : ITS USES AND AP-

[OCTOBER I ,  IB<}2. 

BOO KS. 
Dictionary, Standal'd Ele('tl'ical. lly T. O·ron )r 

Sloane. Ph.D. 8vo. 600 pa�es. ll lu.. Cloth . . . . 83.00 A new dictionary of  t erms tn electrical science and 
sil led branches. The defin i tions cover the medning and 
scope of termtl, the electrical com�tants of all conduct­
ors and dielectriCS, wi l'e flange tubles and elaborately re. 
vised or newly calcuJated t,ables of equi vHJentS. 'rhe 
work aims to be the most complete and reliable ever 
published. Synonyms are I{iven after each tit le. Cross 
references are freel y  used. The work real ly cUI18ti tutes 
a'cyclopedia 01 the science. 

Engines. liey to En�iDes and Engine Running. By 
Jushua Hose. With numerous illustrationtl. 410 palles. 
l2rno. cloth . . . . . . . . . . . . . . . . . . .. . . . . . . . . . . . . . . . . . . . . . . . $3.00 

Excelsior Webster Vest I'ocl, et ,",peller and 
Define.' of the Eng l i sh Language. Containing 
over 25,000 words. 320 pHge�. double column. Amer ican 
Russian leatber. Indexed • . . . . . . . . . . . . • . . . . • . . • . . . . . . . . •  �O 

Electric Toy Makinll. DyuRmo Building. and 
Electric lUotor C O l I su·uction . 1'h is  work t reats 
of the making at home of ll':lectl'ical Toys, E lectrical 
Apparatus. Motors, Dynamos and Instruments in -'lene­
ral. The numerous l1 lut'trations malw easv the car r y ing 
out of the work. By '1\ O'Conor Sloane, A.M., E.M., 
Ph.D. 189'J . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . $ 1 .0 0 

Induction Coils. A Prhctica.l Manual for A mateur 
Coi l  Makers. With more t han 100 i llu�t J'ations. 238 palles. 
By G. E. Bonney. 1892 . . . . . . . . . . . . . . . . . . . . . . . . . . . .  $ 1 .011) 

Lllundry Management. A Handbook for use in 
Private and Publ iC Laundries, including descripti""e ae­
counts of Modern Mach inery and A pp l iances for Laun­
dry Work. By t he edItor of the Laundry Journal. With 
numerous illuBtrations . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . St.OU 

Leather Work. A PrnNical Manual for Learners. 
By C. G. Leland. With numerous i l lUstrations  and ori. 
ginal desi.ns by iile author. 1892. . . . . . . .  . . . . . . . .  $1 .  .. 0 

Locomotive Engine Running and Manage­
ment. By A ngus Sinclair. 10th edi tion. 12mo. 460 
pages. 40 i l lustrations . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  $2.00 

Mnchinist. Complete Pract ical Machinist. Em­
bracimr Lathe Work, Vise Work, Drills and Dri1 l ing. 
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elc. By Jo�hua Rose. I l 1ustrated by 356 engrav ings. 
Fifteenth edition, thoroughly revised and in great part 
rewritten . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  S2.aO 

Machinery Pattern lliaking. A Discussion of  
Methods, inc ludin� MHrking and Recording Patterns, 
Printing Pres�. S l ide Valve and  Corliss CylInders i et c., 
etc. 316 ilIustr:ltions. By P. 8. Dingey, Practical Pat­
tern Maker. 12mo. cloth . . . . . . . . . . . .  . . . . . . . . .  $�.OO 

Maa-ic Lantern. Its Construction and Manage­
ment. By a "  Practical Hand." With upward of 80 ex-
pJanatory engravings. London. . .  . . . . . . . . .  . . . . . .  $ 1 .00 

M����:.
e
�y� .'t�·b�fti�ts?��O�r'It�;t;!���°'C��t�� 

$3 . 110 
Mechanic's Own Book. 8pon's Mechanic's Own 

Book. A Manual for Handicraft�men and Amateurs. 
Containing 702 p.I<es. 8vo. cloth. 1.420 i l Jus . . . . .  $�. 1$0 

Mechanicnl lUovements. Five hundred and seven 
Mechauical Movements, and including Ulany movements 
never before pub l ished. BV Henry T. Brown. Seven-
teenth edition . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  $ 1 . 00 

Mechanical Drawlnll !i'elf-Taught. Comprising 
lnstrudiom� i n  the Selection and Preparation of Draw-
���r��it;�sn����� 
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Metal Turning. By a Foreman Pattern Maker. 
Illu.trated w,th 81 enllravings. l2mo. cloth • . . . .  $ 1 . 1$0 

ll'Ianual of Experimental EUlirineerina-. By 
Prof. R. C. Carpenter, !Sib ley Col lege, Cornell Univer-
.ity. 8vo. cloth. 1892 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  l!i6.00 

Micrm!lcoPY. Practicnl Micrm�cnpy. By George E. 
Davis. IIlu�trated with 310 i l l ustrations. New and re­
vised edition. One volume. 12mo. 436 pages . . . . . $3.00 

MillinII' Macbines and l'ro ce�.es. By P. N. 
Hasluck. 12mo. 352 pages. 300 i l lustrations. Plate •• 
Cloth . . . .  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . $1$.00 

III annal of Mininll. �'or the Use of Mining Engi-
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1hlseng. E.M •• Ph.D. 8vo. clotil. (50 pa�es . . . . . . .  $ 4 . 0 0  
llliner' s Pock etbook . A Reference Book for Mi­

ners, ,.\I me Surveyors, Geologists. Mineralogists, M ill­
men, Assayers, Meta l l urgists and .l\1etal Merchants all 
over the world. By Lock. 47"� pnges. Il lustrated. }ilex-
Ible leather. gi lt edge' . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  $ ... 00 

Optical Projection. A Treatise on the Use "f the 
Lantern in Exhib itlon and Scient ific Demonstrations. 
W ith 232 i l lustrations. 426 pages. 12mo. cloth . • . .  $�.�� 
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W:Jr!��. A��t��::200 tllu!'{r��\::',;'� 
an:! explanatory diHgrams. By M. Wicks . . . . . . . .  8 1 . 1$ 0  

Palmer, Gilder a n d  Varn l.her·. Companion . 
12mo. 356 pa"es. SIxteenth edi tion. Cloth . • . . . .  $1 ... 0 SEBAS'rIAN L ATHE COMPANY, 

44-46 Central Ave., C i nC i n nati, O. PAT E NT E E S .-:l';, I���0���:lf1��3.}.0 'b��;:: 
plications. A valuable and interesting article by G. L. 
Addenbrooke. Contained in SCIENTIFIC AMERICAN 
SUPPLEMENT. No. 8 .. 9. Price 10 cent •• To be had at 
this office and from all newsdealers. 

Perfnmes and their Preparation. By n. W. 
Askinson. 8vo. 312 pages. 32 i l lus. Cloth . . . . . . . 83.00 

RAINMAKERS IN THE U N  I T E D  ¥.'�d
Wjtt'�I�t�1; .. �
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e
j);'nland. Oregon. Srates.-A full account of the operations in the produc-

Phosphate. of A merica. By F. Wyatt. 8vo. 187 
p.�e •• Cloth . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . $4. 0 0  

tion of rain recentl y  carried out under lfederal appro­
priations in Texas. One illust.ration. A rtiflcial rain 
making. By Prof. E. J. Houston. Contair.ed in SCIEN­
TIF IC AMERICAN S UPPLEMENT. No. 824. Price 10 
cents. To be had at this ofHce and from aU newsdealers 

TO BUS I NESS MEN 
The value of the SCIENTIFIC AMERICAN as an adver­

tI.lng medium cannot be overe.tlmated. It. circulation 
18 many time. lrTeater than that of any .Imllar journal 
now pnbll.hed. It goes Into all the State. and 'l'errlto­
rle •• and I. read In all the principal librarle. and reading 
room. of the world. A bu.lne •• man want • •  omethlng 
more than to .ee hi. advenl.ement In a printed new.­
paper. He want. circulation. Thl. he has wilen he ad· 
venl.e. ln the SCIENTIFIC AMERICAN. And do not let 
the advertising 8I!'ent influence you to substitute Bome 
other paper for the SCIENTIFIC AMERICAN, when se­
lecting a lI.t of publication. In which you decide It I. for 
your interest to advertise. This is frequently done for 
the rea.on that the agent get. a larger commls.lon from 
the paper. having a small circulation than Is allowed on 
the SCIENTIFIC AMERICAN. 

For rate. see top of tIr.t column of thl. page or ad� 
dre •• MUNN &; C O . ,  Publisbers. 
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BEATTY Plano. Orll'8n . 823 up. Want lIII'ents. 
Cat'll free. DIIIl'li'. Beatty. Waab� N. J. 

n��rfj��i���tN�i ,f.!
n
� 

"iulI'J and Pipe TbreaX­l U g  ll[ achi n e l!l .  
io�s�c��;�e ���:rs�� 
manufacturers in general. 

With or without UpeniW) 
DIes. For Hand and Power. ��!;i��II\� WILEY & RUSSELL 

...:: MFG. 00., 
Greenfield. Ma ••.• U.S.A. 
Send j01" new CatalOflue. 

I ncu bators,  O n ly $ 1 2 00 F. WII ,LIAMl'!. Bristol, �' t.  • 

The Belknap little Giant Water Motor 
Be.t Water Motor. mo.t po1verful and effiCient machine on the market. Electric Motors and Dynamos. 
Combined Water Motors and Dynamos. 
Cyclone Coffee Mills for Grocers' use. 

Combined Motor and Min in one case, 
run by water or electricity. 

Write for Circulars. 

BELKNAP MOTOR CO. , 
23 Plum St . •  Portland, Maine U. S. A. ------

Steel Type for Writin[ Machines, 
J. D. MALLONEE. M'f'r. STOCKTON. N. Y. 

TO INVENTORS 
AND MANU FACTURERS 

Sixty-first Grand National Exhibition 
OF THE 

American Institute of the City of New York 
Will open October 10 and clo.e December 10, 1892. In­
tending exhibitors must make early application to se-­
cure pro

E
er space and classification. For blanks and 
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38th Street. New York City. 

TRADES UNIONS. T H E  TENDENCY 
of.-By Herbert Spencer. An able paper, pointinJl out 
the ''Je.i rea t dlfficulttes of deal ing with complex sClcial 
question�. Contained in SCIENTU'IC AMERICAN SuP. 
PLEMENT. No. 80 1 .  Price 10 cents. To be had at this 
office and from aU newsdealers. . 

A N E W E D I T I O N  O F  

TAl ��ilntin� Amlri�'n nlrlrln�1 ���k 
Thl. attractive little book. of 150 pages. emhrace. a 

lrTeat variety of InfoI"mation u.eful for reference In the 
hou.e and work.hop. It contains the last Cen.u. of the 
U. S. by .tate. and countle •• and has the area of .quare 
mile. In each .tate and territory. with table. of the oc­
cupation. and the number engaged In each kind of bu.l­
nes. : lI.t. of cltle. having 10.000 Inhabitant. ; all the 
.tatlstlc. being compiled from the 1890 cen.u. : the 
United State. patent laws. with direction. how to obtain 
patents secure caveats, trade marks, design patents 
and copyrights. 

The book contain. tables for calculating the horse 
power of steam engines, and other information useful 
and varied. The matter crowded between the covers 
of thl. little 150 page volume cannot be obtained from 
any other .ource. P rice �IS () ent�. May be had of 
newsmen or by mall. 

�UN'N' db 0 0 .  
Publl.her. o f  SCIENTIFIC AMERICAN. 

361 Broadway, New York. 

Photo-Enll'ravinK, l'boto-Etcbinll' aod Pboto. 
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23 II luHrations. F'ive plates. Cloth . . . . . . • . . . . . . . .  $3.00 
Photography. Its History, Processes, A pparatus 

and Materials. Comprising workinll details of a1l the 
most important methods. By A .  Hrothers. With plat es 
of many of the processes de�cribed and i l lustr:l t i on� on 
tile text. One volume. 8vo. cloth. 3&1 pages. 18�

".01l 
Plumblnsr, Standard, Practical. By P. J .  Da­

vies. 4to. 355 palles. 7ti8 i l l u strations. Cloth . . . $3.00 
Practical Carriall'e Bnilding. By M. T. Rich. 

ardtJon. IllustraL ed. '1'wo volumes. Per voL . . . 81 .00 
P I'actical Iron Fouudinll. Il lustrated with over 

100 en!(rRvin"s. 213 palle,. Umo. c loth . . . . . . . . . . . .  $1.00 
Precious Stones nnd C": ems. By E. W. Streeter. 

8vo. 355 pages. 17 plate,. Clotb . . . . . . . . . . . . . .  l!IIO.OO 
Robber Hand i-;tam ps. Includes also Rubber Ce­

menta and the Manufactu re of SILal l Articles of Rub-
ber. 1(6 page •• 27 i l lustrations. Clcth . . . . . . . . . . . 81 .00 

Safety Vnlves. 1'heir History. Invention and Cal­
culation. By W. B. J�e Van. 69 illustrations. Pocket-
book form . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  $2.00 

Sream Engineer' H Guide. The Practical Steam 
Engineer's Guide, in the Design, Construction and Man­
H�ement of A merican Stationary, Portable and Steam 
Fire Enllines. For the use of Engineers, Firemen and 
Steam Users. By Emory Edwards. Illustratt!d by 119 
engravings. 420 pages. 12mo . . . . . . . . . . . . . . . . . . . . . . . $�.1$0 

'1'axldermy and Zoological Coll ectinll'. A Com. 
plete Handbook for the Amateur 'l'axidermist, Col­
lector, OstenJoJZist, Mu!Oeum BuiJder. Sportsman and 
'l'raveler. By Wm. T. Hornaday. Jate Chief Taxidermist. 
of U. S. Nat. Museum. With chapters on ( 'oliectinJZ and 
Pre.erving Insects. Ful ly  i l l ustrated. 1891 . . . . . . $2.1$0 

Telephones. Their Construction and Fitting. � 
Practical Manual of the }I ttting Up and Maintenance ' 
'l'elephones and the Auxil iary A pparatus. By F. 
Allsop. Ifully il lu8trated . . . . . . . . . . . . . . . . . . . . . . . � . .  $2.08 

Telegraphy. American Telegraphy. Systems. Ap­
paratus, Operation. By Wm. Maver. Jr. One J",�e 8vo 
volume, 570 p&J;!'es. with 450 illustratiom�. 1892, . . . .  Wfl.OO 
A ll!n�:ir��
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n�ss Forms and Expressions. for Shorthand Studenti 
and Typewriter 0 perators. By O. R. Palmer. lsriz.oo 

Violin Making, as it Was and 8S it Is. Be\Uj< 
a Historical. '1'heoretical and Practical rrreatise on -the 
Science and Art (If Viol in Making. By Ed. Heron A lien. 
With more than 200 illUstrations by the author . . .  83.00 

Watchmaker'8 lI andbook. A Work.h0l' Com. 
�ftr��nM��ba����,T A
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Sannier. 'l'ranslated by Julius Tripplin, FoR.A.S., and :':;'d��� �!ft. .. � .. �: . .  ����.�� .��.i���.�: .���i.S.��; .�.I.��; 
Woodwork. Mannal Instruction. By S. Bar.ter. 

With 292 i l lu.trations. Preface by George· Ricl,:a. ODe 
volume. 8vo. 343 palles. 1892 . . . . . . . . . . . . . . . . . . . . . .  ,82.00 

F E E E. 
Our entirely new Catalogue of Scientific and Techni· 

cal Books, containing over 3,OUO titles. - and embI:acing 
more than 300 ditferent subjects, with authors' Index. 
Will be maIled free on application to any address in 
the world. Address 

MUNN & CO., 

B IT Bores SMOOTH, nO ll N D .  O V A l, .  and SQUA R E  HOLES. MortiNlng Core Boxes, ae tc. Invaluable to Carpenter •• Cabinet and Pattern Makers. Hlgh- Publishers of the " Scientific Americ�n," 
� _ est A ward. Send �OO for .et (" to 11-8). In neat case. or 5Oc. for 
BRIDGEPORT G U N  IM�fl:tiR �alJ,�.!"", with lllWltr:��a ��t,;ad .... a,.. Ne .... hrlt.. 

. 36 1 B roadway, New York. 

© 1892 SCIENTIFIC AMERICAN, INC.



OCTOBER I ,  1 892 . ]  
R O S E ' S  

Mechan ical Draw i ng 
S E L F-TA U C H T .  

Fourth Edition, thoroughly revised 
and corrected. 

RECENTL Y PUBLISHED. 

Inr:T�����itY�Js ��r�ti:i�:le�YJ�-��d''J,��par����r1� Drawing Instruments, Elementary Instruction in Prac­tical Mechanical Drawing ; together with examples in Simple Geometry and Elementary Mechanism, including 
sr�::. �Je���ie�s�ar B'i��:l:U:la��:n���.M�fl�rt�af� gy 330 engravings. Fourth edition, thoroughly revised and corrected. 8vo. Price . . . . . . . . . . . . . . . . . . . . . . . . $4.00 

B Y  T H E  SAM E A U T H O R. 

In�'L'i.t��'Wo���·h;.,rW'�:�.abr��'i.��ll'�ili��¥:� and Dies Hardening and Tempering, the Making and Use of Tools. Tool Grinding, !\larking Out Work. etc. By Joshua Rose, M.E. Illustrated bJ 356 engravings. 
��!�ft����h r�t�?nJghg���.hl��rcV��� . . ��� ��.���$���C\ 

br�Jr:g �l��eV��Vco�l�t���i��!�ri!IXE���:s�;at��; of the 0Jferation of each element in' a Slide Valve Move .. ::::��. 12Jo� o�J�e ��s�. �:�' . . . Il.I.�s�r����.�:. .� �$f�':io �tenln BoilerM. A Practical Trea.tise on Boiler Construction and Examination. For the use of Pracu.. cal Boiler Makers, Boiler Users, and Inspectors ; and embracin� in plain figures all the calculations necessary 
�o�:.sa��lt��t��f:ai��i¥.f e��r��i:���e��o. BM g�� Price . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  $2. ;)0 Ill'" Illustrated. circulars. giving the full tables of contenUl 
oj all the above works, seni: .f� ee to anyone who will apply. IT" The above or any of our Book8 sent by mail. free of 
postaoe, at the pubUcatwn prices, to any address in the world. pr OUr new ret'ised Descriptive Catalogue of Practical ��g�nJf�����' t� �t��'t ��i��M��a���.loEc'i� 
ntrU, and Dynamicat Engineering, and other Catalogt.lRs, 
the whole covering every branch oj Science applud to the 

t,1t s::';zf[���::-'Jf�isr�J:��:." <m£ in a"'1l part 

H E N R Y  C A R E Y  B A I R D  &. C O . ,  
INDUSTRIAL PUBLISHERS. BOOKSF.LLERS d: IMPORTERS 

S I O  Wal nut  !'>t . . I'h i lndelphla. Pa .• U. �. A .  

St\'l��\:i ��eeJ �&!:'e�:; �I:,�b:i:.'d 
Model and ):xpel'imenrai ""ork. Small lIachinery, Novelties, etc., man .. ufactured by special contract. 
N ew York Stenc i lWks. l0G Nassau St., N. Y 

WHAT ELECTRICITY IS -BY W. W. Jacques. An interestinJZ' discussion of the subject. 11 1 us­trated with 80me new experiments. Contained in SCIEN­
TIFIC AMERICAN SUPPL EMENT. No. S37'. Price 10 cent s. To he had at this office and from all newsdealers. 

TH E B EST LOOS E P U L LEY O I L E R  
I N  T H E WO R L D .  VANDUZEN PAT, L. PUL. OILER 

Keeps Pulley oiled 3 to " weelu with one 
filling. Cost 25. SO, «1, 50, 65 and 86 centl 
each. Send Price and T R Y  ON E .  
State diameter aDd speed of P ulley. Will 
send Catalogue free. Mention this paper. 

" TU'T CO.CIDeIDllatl,o. U.B..&. 

L"RGE W '- T E R  TA N �  • M I LLS . ' AR�O [lW�.QPJ:N TANKS '��:;}���t[ S 
PlA.NS & �LA SP Ec:l"ALT Y  S (; )MP L-E� � OF  
S P E C I F I C A.TIONS F" 1.JRN I S HED Vi ECCYPRESS lU�R. 
F O R  f O U ND ATIQNS &TOw E R S  ALDW ELL CQ  

N °  Z I 7  E M A I N ST L O U I S V I L L E  Ky 

A. M O D E R N  B ATH . 
The Latest and Best. 

�:icI� s�I���e�}iIWe�ie�.Oi�� ��i� room required. Ornamental, inex .. pe,nsive, complete, practical. Desi .. rable for city or town. 
Send 2 ct. stamp jor 
The MORell' Folding Bath Tub C o . ,  
183 So. Canal St . •  

I NV E N T O R S '  I D EAS eg�kl���h.llra'l,t\ca M I L I . I K E N  & D' A iU O U R .  
pe Y 

Cor. JOHN AND DUTCH STREETS. NEW YORK CITY. Mnchtll t.'1ts. Pattern and Model ,Makers. 

:D U S T ! :DUST ! 
G i bbs Patent D u s t  P rotector rotects the nose and mouth from in .. haling poisonous dust. Invaluable in every industry where dust is trOUblesome. Pe ...... ct protection with pel'feet ventilation. Inha .. lation of dust causes catnl'rh, consumption and many other se .. rious disorders. Thousands in use. 

��;,c:d:�·fi.fo°:J����It;n �ornt:�d 
Gi bbs 3rL'i.·�!:i!,'��.:· �I�O. 

Gold Plate and Finely FtnlAhed. 

���:e��c.f�����J'eoN�1 ��l� ���iJl���W:�Ib"b�:' §:� 
&; nobby. Over '1", 000,0\10 Badges soldln 1888, Send for one. Show 
,�u;ecroJ���·3Sd��.P�:S��!:'da�le!I��'; on cards. $2.50. The above lllustra.­t.Ion Is about half size. 
,;v'. �L ... 0<:> •• 

Wholeaale Jewele ... , 
lIO'TState S" Chicago. UL 

J titutifit �tUtritau. 
Crocker-Wheeler Electric Co. 

E LE CT R I C  M OTO RS 
F O R  A L I, !!IPEC I A L  WORK. 

Standard !\Iotor. 
ACKNO W L E DO E D  TO BE T H E  S T A N DA R D  FOR ALL H I C H·CLAS8 

WORK WHERE POW E R  I S  REQUIRED. 

430 WE�T Jo'OU RT E K N T H  STREET, N E W  YORK . 

C H U C KS Catalogue No. 12 .  just Issued with over (C new lllustrations 
The Cushman CI:ucy:n�!��eH:l�ff:;�, Conn. 

�� '�'-..... '-"" ' ... --_ " ""-'-""\.. '-'-""-"\".'-"-'-'-""V'V"-"''-� 

I ..a.. 1a U :L\I.I: Z N" U :L\I.I: I In all shapes. !\Ianufactured by 
Cowles Electric Smelting and Aluminum Co., 

Correspondence solicited. LOCKPORT. N. Y. 
��..,..".,.,...,..,...,.� 

BAR N E S '  

N Ci FrictionDiskDrill 
FO R LI GHT W O R K. 

Has these Great A.d\,&Dta�e. : The 
speed can be instantly changed from ° to 1600 without stopping or 
shifting belts. Power applied can 
be graduated to drive wlth equal 
safety the smallest or largest 
drills within its range-a wonder­
ful economy in time and great 

saving in drill breakage. 
Send for catalogue. 

W. F. & JNO. BARNES CO., 
1999 Ruby St • •  Rockford. Ill. 

SECONDARY BATTERIES.-BY G. H. Robertson , F.e.S. An interestin� and va.luable paper treating of the types of secondary batteries successful ly employed. HI8torical Notes. Reversible Batteries, Im­provements in the Plante S,fstelll , Electrolytic Pro­ceMses, Improvements In the J aure 1'ype, Chemist.ry of the Acid. With 13 ligures. Contained In SCIENTIFIC AMERICAN SUPPLEMENT. No. 838. Price 10 cents. To be had at this office and from all newsdealers. 

C K  a. O R E  BREA K E R  
Capacity up to 200 tons per bour. 

Hae produced more ballast. road metal, and broken more ore than all other Breake s combined. l\t�ri�t�:� .Ofs���hf�r��:a����: 
C A T E S  I R O N  W O R KS, 

!') o  (� �o. U l in ton �t . ,  (Jlticaeo 136 C. Liberty Street. New York. 
237 C. �'ranklln St .• Boston, Mas. 

A R T E S I A N  Wells. Oil and Gao Wells. drilled by contract to any depth. from 50 to 3(XX) feet . .  We also manufac­ture and furnish everythin� fe .. qui red to drill and complete same. Portable Horse Power and Mounted Steam Drilling 
��fr�':,�ssf.:';;J�e:�clf��::[B required and send for i)lustrat-
rd 8tt'IWE'tL A�.g��t Y CO .• 80 BEA VER STREET. NEW YORK. c5fijpneum a.tic Tir

.

e Bicycles, 

O Every One Guaranteed. 
Ad Send for Catalogue. 
. KI RKwdro�'MiLLE'R'n&te�b. � 16 Soutli St .• Peoria. Ill. 

CL.a..Fl.�'S 
W O O L  W A S H ER�, 

WARP DYEIN H A N )) S I Z I N H  MA C H I N  .. :S. 
PATENT R U B B ER CO VERED ISQlJ EEZ .. : 

R O I, I , !'>, 
POWER WRINGER,.. FO R H O SIERY A N D  YARN J) YEI NG. DRYING A N D  VENTI L A T I N G  FA NS, 

WOOL A lS D  (:O T'rO N D R YERS, Etc. Catalogues free. 
C E O. P. C L A R K  

W i ndsor Locks, Conn. 

�8u U S E  G R I N DSTO N ES? 
11 80. we  can supply you. All sizes mounted and u nmonnted, always kept tn stock. Remember, we make a speclaltyof selecting stones for all spe­CIal purposes. � A sk Jor catnlo{1llf. The C L E V E I,A N D  STONE co. 

2d Floor. Wilshire, Cleveland, O. 

ROCK BREAKERS AND ORE CRUSHERS 
"!'. � .... v_s'a����lt�ahf: l'e�it;:s Wa�e�tl���:3tt':. i�fW. 'm�k�.rYu�1lef���: V ALU ABLE IMPROVEMENTS, for which Letters Patent were granted 

_._._, __ .�"_ .. "' .. ' ... ,. _�. to !\Ir. S. L. Marsden. All Crushers supplied by us are constructed 
Y & llI A (: H I N K  C O . ,  Mall ufacturet·., A N SON I A ,  C O N N .  
& BAeON . Agents, N Jo;W Y O It K  and C H I C A G O .  

S T E E L, I R O N ,  CO P P E R , Z I N C, B R ASS, T I N ,  
A ll d  all other Metals Pet'foraled a s  Required for Grain CleanlJ1,:and !\Iln-i��r�:'Vtn��u:�°i:l�it����·ltffe":p���s.r.�IS'to���I'bo�lc:h�I'h�e a8gr��As. J1�;,�uf:J ���: o;i!�\X!�:re�E.���trs��:�':u.�a�i�� re�g:a1!�r��h ��d �S:a�n�::j�fn 8����:: THE HARRINGTO N & KING PERFO RATING CO.,  Chicago, And 284 Pearl Street. New York. 

BOOKS. 

:L\I.I:UN"N" � 00., 
P u b l i s h e rs " Scie ntific A m e rican ," 

No. 361 BROADWAY, NEW YORK. 
--_._- .---.---.��- - --------
MAKING THE VINEYARD.-A VALU-able article on the propa�H.tion and cul ture of the �rape­vine. How to make cuttings. planting Of cuU inlls, aYK­terns of training the v ine. grafting by a simple side cleft. grafting by a simple traDsverse cut, cleft grafting with 
a scion that Is to be rooted, sadd le graftinll. With 23 i l .. lustrutions. Contained in SCI E N TIFIC AMER'CAN SuP .. PLEMENT. Nos. 8�� and 86'. Price 10 cents each To be hud at this office and from all new8de�der8. . 

" ECONOMY IS WEALTH ."  
Canvauen wnnted k> MIl the N " w  Mo­
ttel Hall Typewriter, Why wllI 
people buy a $100 machine when taO will 
purcbaae a bett.,r one! Send for l 1 IW1trated 
catalogue and Lerml to County Agents. 

Add, ... N. T YPEW RITER CO. 
6t l Waehin�n Street. Boewn, �I .... 

Mention Sclfltlti8e American. 
- ��--- .----

«ii�liJw�a�t�C!;hman'. Imprn,..d Time Del ect.or �Wlth 12 or 24 Kev •• with Safety Lock attach­men t. Patented 1875-6-7. M y inven .. tlons, a.nd will tme all concerns selltn� 
Of using the Safety Lock HU,a.chment.. acc()rdin� to De· cision of Circu it. Court of U. S. for 
S. D. of N. Y. 

E. I M H A USJlJR. 2OO Rro1H1way, New S,:��.fop. �����r:1si� 
SMOKELESS GUNPOWDER. -AN IN-teresting article by Hudson Maxim on the manufacture and use of smOkeless gunpowder. �iving a fi.ketch of it� hiFitory and the methods of producinll it. Contuined in SCIENTIFIC AMERICAN SUPPLEMENT. No. 821 Price 10 cents. To be had at this office and from ali new.· deHie.... I 

H OW TO MAKE A STORAGE BAT-tery.-By o .  M. Hopkins. Directions for makin� a Plante battery and for churjling the same. With 4: tHus. trations. Contained in SCIEN T I FIC AMERI ' AN suP. 
PLEMENT. N 'J.  S4�. Price 10 cent�. '1'0 be had at this uffice and from all newsdealers. 

NEW YORK T RA D E  SC H OO LS . -DE-scription of the New York Trade �cbo()ls which were 
::::!�H����on���K:����� ��h��� f�;l�:,�����t;fa��� 
\$��IlI�r�:t�iti!rni: s�6�i�'�:d �� iSc����:;��g�S:I:l�:: 
CAN SUP " " "M " "' T. No. 1 S t .  Price 10 cents. To be had at this offic> and from all newsdealers. 

A Groat Advortisin[ Moninm, 
The Architects and Buil ders Edition 

of the Scientific A merican. 

(Established 1885.) 
This superb architectural work has by far the largest circulation of any periodical of Its class. It goes di­rectly into t il e hands oj those 1vho have t he ordering of the 

great Intlk of Illl'i-lding Materials and ApplianCfs, namely, the Architects. Builde.... Constructing and Sanitary Engineers, Contractors, and H·ouse Owners. The Building Edition of the SCIENTIFIC AMERICAN is 1Ulque8Ho1ln"l-v the very best advertiSing medium for manufacturers and dealers in Building Materials, Car­penters' Tools, Woodworking Machinery, Heating. Ven­tilating. Plumbing and Sanitary Appliances. RooIIIlJ<. Architectural Wood and !\Ietal Work. Builders' Hard­ware, Doors, Sash, Blinds, Paints, and in fact all goods which enter Into or are used in the construction and maintenance of Buildings or works of any kind. The rates for advertising are moderate. l4"or terms address !\IUNN & Co. Publishers. 361 Broadway. N. Y. 

ARTISTS WHO GET RICH 
r��eXirB:u���ea�:�� ��ts;�::e��� mend It very strongly. ft Is distinctively an art tool, and saves time and labor and increases the excellence of the work. Write for Illustrated catalogue. It will in­terest you. 
A I R  B R U S H  M FC .  C O .  

III., 1] .  S. A .  

22 1 
PROPO S tl LS. 

RAI LWAY &. STEAM F ITTERS S U PPLI ES 
Rue's UU.le Giant I njector. 

8CREW .TACKS. STURTEVANT BLOWERS. &c. 
J U H N  ,.. . IJ RQ I J H ART. 46 UortlRndt St .. N. Y. 

.D�n�trcE: }1j\.�JfJNt 'NORKS. 
, D E F I AN CE . OH I O. U . S.A . ;- 'l-=" B U I L D E R S  OF ·"---cf . J\ , -'''=A·\� , J I '-, H U  B ,  S P O K E ;" " 

)�('�- .:. . WH EEL BEN D I NG 
1 . . ·\4.\��1 . W. }\GON ,CARR IAGE 1 _.Ll l .  "�� A N D  H O O P  --
. �r I MAC H I N ERY. I 
PATENf-,po  E OR Iv <R;. S E N D  F O R  C AT A L O G U E . 

-FOR-

FREE SITES TO S U B STANTIAL 
MAN U FACTU R ING  ENTERPR ISES 

�jnti�� ;����1;;::���rfpt��g�,o�:��;nlir:t�'k��e6ir�lr; 
FUEL, and RAILROAD FA CILITI If.S, uddress J .  H .  DIN. 
G EE. 333 Walnut Street, Pht ladel phia. Pa., President and General Manae-er of numeruus I,and Companies RituHted alon� the J ines of the Norfo lk & West.ern Railroad. 

Steam! Stea m !  
Complete Fixtures except Stack. 

2-Horse Eureka Boi ler and Engine,  -
4- " " " " " 

$ 1 75 
- 275 Other si zes a t  low prices. Before you buy �et ou r  prices. 

B .  W. PAYNE &. S O N S ,  D ,·awe .. �6. E LM I R A .  N .  1' . 

W' a-rER JAMES LEFFEL a. CO, 
"' .  SPR I N G FIELD. O H IO,U .S ."� 

S e n d  fol' ou" fi n e  WHEELS lal'ge P A M P H LET. 

HAVE YOU READ E.....�periIY.len.t�l 
�ien.ce ? �� .... 

This new book. by G eo. M. Hopkins, is just what YOIl need to "i  ve rOll a !,"ood general knowledge of Physicnl Science. No one huvin !!"  the spirit of the 
times can alford to be without the kind of scien· tific information contained in this book. It is not only instructive. but entertaining. 

O ver 700 p[lgcs : titiU line cuts ; su!JstantiaJly and 
healltlfull�' bonnd. Price by mail, $4.00. 

pr-Smu/ jtYr iUmtrated circu/Jlr. 
M U N N  & CO., Publ ishers, 

Office of the SCI E N T I FI C  A M E R ICAN 361 B R OA D W A Y . lS ln\'  Y O R K  • 

© 1892 SCIENTIFIC AMERICAN, INC.
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�lIvertigements. 

I nside Palle, each t n 8el'ti o n  - - "li cents a line 
Back Palle, en cl. in .....  ·ti o n  - - - - 8 1 . 00 a line 

Tbe above are cbarges per agate line - about el,lfbt 
words per line. Tbls notice sbows tbe width of the hne. 
and Is set In agate type. Engravings may head adver­
tisements at tlie same rate per agate line. by measure­
ment. as the letter press. Advertisements must be =T::: t"ot 

a='T!I�ge �:t�wI":g �".!!k,.:u:ss���rsday 

I t itutifit �.'ritlu. 
'-rHE BRIDCEPORT WOOD F'INISHINC C O. 

M A N U FACTURERS OB 

WH EELER'sfATENT WOOD fILLE'ft . I 
B R E I N I G'S  L ITH O C EN 3 1 LI CA1E PA I N T .  
ADAPT ED T O  ALL CLIMATES ESPECIALLY MARI N E  EX POSURES. 

---O RANVTI,LE ltIJREINfO, PR INCIPAL OFFICIO, 
GENERAL AGENT & SUPT. NEW MILFORD, CONN. 

, 1: t 
Bl'an c h  O ffl ceM and Wn l'chouMe ... -CHICAGO, 211 East RandOI£b Street. 

vic �ofs . PA�::;��:';;��::":��:'�:::::r::�.:, 
)l'1 . � t ST Q>�l'.u£ K 0 0 A K S I 

THE SMITH PREMIER TYPEWRITER 

rpli fl\t� Regular } 
V Junior Folding: Daylight OVERMAN WHEEL co. Ordinary .08'1'ON. WAeHINGTON. DIINVER. BAN ",ANCIBCO. 

I 4 styles and sizes 
for the season of 
1 892, 

$6 .00  to $65 .00 .  
A .  G .  SPALDING " BROS., Special Agents, 

OHICAGO. NEW YORK. PHILADELPHIA. 

" 8Dnr POintod" Wood 8erOiS. 
Patented May 10. Jnly 19, JB8'/; Oct. 211. 1889 ; 

Aug. 19, oct. 21. 1800 ; April 1. May 12. 1891 ;  
Jnly 19. l8II2. 
Itll Advantalle8 al'e , 

L Stronger than a common screw. 
2. Uniform and wide slot. 
S. 1tequirell the use of but one bit in hard 

wOOd. 
4. Inserted easier. 
6. Centralized point, 
6. Superior holding power. 
7. The screw being Co l d  Forlled. instead 

of C u t ,  leaves on its entire surface a 
metallic skin. . 

� Send for samples to 

A M E R I C A N  S C R EW C O. 
PROVIDE NCE, R. I .  

TIB AMBnI�AH DBLLTBLBPH�NB ��. 
95 M I LK ST. ,  BOSTON ,  MASS. 

This Company owns the Letters Patent 
gran ted to Alexander Graham Bell, March 
7th , 1876, No. 174,465, and Jan uary 30th, 
1877, No. 186,787. 

The transmission of Speec4 by all known 
forms �f ElecttSc Speaking Telephones in­
fringes the right secured to this Company 
by the above patents, and renders each 
indi vidual user of telephones not furnish­
ed by it or its l icensees responsible for flucb 
unlaw ful use , and all the consequences 
thereof, and liable to (luil therefor. 

ObstinaGY is becoming in 
a m u le; but a man ough t to 
reason. Cons i der that Amer­
ican brai ns an d m achinery 
having made a good th i ng, 
will better it. An example 
is the new, perfected quz'ck­
wz.'ndz.'ng Waterbury watch. 

Gold filled and coin-s i l ver 
cases make it rich and ele­
gant. It is stem-set, winds 
in  a few seconds ; a perfect  
tim ekeeper ; and stili a low-
priced watch. • What more can you ask ? 

Your l e w eler .,,118 It aDd will tell yo .. 
..u about U. 8 

WANTED� responsible party to manufacture 
and Introduce to tbe trade a patent­

ed I'u sh SCl'ewdl'h -el'. or will sell one-half Interest 
to one who will put It on the market. It sells on sight. 
Address Jas. Hays, 119 Howard Street. Dayton. O. 

Latest improvements, regi sters for ex­

posures ; glass plate attachment s ; daylight 

loading, etc . ,  etc. Send for catalogue. 
T H E  E A STM AN C O M PANY, 

ROCHESTER, N. Y. 

CUM-.IJ.JI FIgures all Example •. Key 
operated. Rapid. Accurate. 

I Relieves mental strain. 
e or Ircu &r. • . ..... Co . •  52-66 11lInoi. St. Chlcago-

::'�J' I.,bj ... or p ' EXfil'shlo"NS. :�� .. r rJ:? A proJUable &usinees lor a man tuitll a .mall capital. Also 
Lant.erns for Home Amuaementa. 2S6 page Catalogue free. McALLIST E R ,  Mrs· Optlol&n. 49 Nassau St.,N.  V. 

Important Improvements. 
All the Essential Features greatly perf"cted 

The Most Durable In Alignment. 
Easiest Runnlnll and Most Silent. 

All tl'pe cleaued in 10 seconds without soiling the hands The Smith Premier Typewriter Co. ,  Syracuse, N. Y" U. S. A. IF' Send for Catafogue. 

" to 50 H. P. THE Motor of 19th Century �can be used Any Plac .. to do Anli !';rk
N�\P;;'1n��iea� !

B'W� 
Ashes ! No Gauges ! No Engi­
neer I A pertectly sate MotOr 

. . for ali places and pDrPOses. Cost . .

' 

_ of operation about ""'" cent an 
Iwur w ea.ch indicated. horse pow.,'. 

. For circulars. etc.. address 
Economy. Rellablllt!', CHARTER GAS ENGIN E CO. 

.Impllclt!', .afety. P. O. Box 148. I!Oterlintr. I I I .  tz· W A S H B U R N  
. . Guitar •• MandDlins " Zithers , in volume and qllallty of toue are 

't.� , the BBaT IN THB WOBLD. War-
• ranted to wear In any climate. 

80ld by all leadIng dealers. Beau-
"",-. tlfu\ly Illustrated souvenIr cat-

_ �..... alogue with portraIts of famous 
.j '  � artiste w i l l  be Mailed FREE. 

' LYON .t. H EALY, C"UCACO. 

Composed of A.bestos. combined with Water and Acid Proof Materials, Compressed and Vnlcanlzed 
F O R  E L ECTRICA L  P U K POI!OES. 

Switch Boards. Armature Sleeves. Battery CeJJs, Insulating Washers. Insulating Parts for Arc LIghts. Incandeflo 
cent Lights, Motors, Chandeliers. Dynamos, ete. Spec\al styles and shapes to order. PrIces on application. 

�_ ,;ov. oTO�1'I'. DII:.A.:DI'V:Jr' .&.OTV��C3Ir OODII:E-.A.1'I'Y • 
BOLE MANU1'AOTURlIiRS 01' 

H. W .  Johns' A sbestoll Millbo"�f�
t:'IIX:::!r::'

R
�:A�'!:�l:t

:.e1tIl' Fire-Proof Pain ts, Uqui d  

S" M A I D EN LANE. N EW Y O R K .  CHICAGO, PHILADELPHIA, LONDON. 

.$22 FIRST CLASS CURTAIN DESK - • Four and a Hailleet iong. Un-
_ - lf mlted variety in stock and to order. 

; .: .American Desk & Seating Co. 
270.272 Wabash Av., CHICAGO, U.S.A. 

'�ATENTS ! I . .  . MESS RS. MUNN &; CO. In connectl� i with th e pnbllcatlon of the SCIENTII'IC ; AMERICAN, continue to examine improve-I ments. and to .. ct as Solicitors of Patents for Inventors. 
In this line of business they have had fort·lI-.fi'·' 1lfflrS' 

expenencf, and now have ",nequa l,d, facilit·ies for the preparation of Patent Drawings, Speclitcatlons. and the prosecution of Applications for Patents In the Uuited States, Canada, and Foreign Countries. Messrs. Munn &; Co. also attend to the preparation of caveats. Copy­rights for Books, Labels, Reissues, AssiJO)ments, and Reports on Infringements of Patents. All business in­trusted to them is done with special care and prompt-ness, on very reasonab1e terms. . 
A pa,%hlet sent free of cha)'lei on application, con-

=I�em
l! ������n

CO���I� el!t:l!? ��;y�g\',rg; DeSigns, Patents) Appeals, Reissues. Infringements, ASSignments. ReJected Cases. Hints on the sale or Patents. etc. 
We also send, ,free of charge, a Synopsis of Foreign Pa­tent Laws. shOwing the cost and method of securing Patents In all the principal countries of the world. 

M U N N  '" CO •• S o l i ci tors of Patents. 361 Broadway, N ew YOl'k. 
BRANCH O)')'ICES.-No. 622 and 624 F Street, Pa­

clllc 1Iulldlllll llear 7th Street. Washington, D. C. 

SAWS Wanted 50,IXXI Sawyers SAWS and L u m o e r m e n  to 
send us their fnll address for a oop,. of Em-A erson's � Book of SA "�I!O,  new 1892 edl- A 
tlon. We are first to Introduce NATURAL 

W GAB for heatirur aud tempering Sa w .. with W wonderful elJect upon ImWOVlng thel�ua-S �:r.,�d r�,,:s��ii�� �IriI.f'l S "" C O .  (Limited), Beaver Falls. Pa_ 

LIFE OF AN ANT.-BY E. A. BUT-
ler. An entertaining paper on the life of an ant from 
the ellg to the mature stltte' W ith an account of the 
curious habit. of these Insects. W i th 4 I l lustration •. 
Contained in SCIENTIFIC A MERICAN SUPPLEMENT. No. 
Sli". Price 10 cents. �'o be had at thIs olllce and from 
nil newsdealers. 

THE  ARMSTR O N 8  MACH I N ES,  
For (lutUnlr 011' • •  4 Threa41DIf Pipe. !. 

For Hand 
or Power. 

No. 1 cuts 011' 
threads 

3 Inch. 
2 
and 
I to  . 

1 to 6 Inch. 
O u r  m Is to m a k e  these machines as good as our Stocks and Die'!.., which are universally a<lknowl­edged to be T H E  B J< ST. � Send for catalogue. 

T H E  AR MSTRO N Q  MFe. CO., B r l d Keport. Ct • 

Edison General Electric Company 
T H E  E DISON SYSTE M S  O F  

Incandescent Lighting, Street . Rai lways and Transmission of  Power 
-ABE THE-

SAFEST-MOST RELIABLE-B EST. 
O UR ELECTRI C LA M P  SIGNS ARE A GREAT COMMERCIA L INNOVA'l'ION. 

:a � A. 1'I'� OFF%Oma . 
ml :;�Hfiol�1i::'�'l;'tj.eei : : : : : : : : · :  : : : : : : : : . : �'b"�?c':ig�a�t I �Bl��g �\"r��\::::::::: ':::::::::::. ::::PhiIRd���I!:o;;�: 26A West Fourth Street . . . . . . . . . . . . . . . . . . . . . .  Cincinnati, O. t01.-III1 Slbley Street . . . .  : . . . . . . . . . . . . . . . . . .  St. Paul. Minn. Gould Building . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  Atlanta, Ga. Masonic Temple . . . . . . . . . . . . . . . . . . . . . . . . . . .  Denver. Colo. 15 First Street . . . . . . . . . . . . . . . . . . . . . . . . . .  San Pranclsco. Cal. 

,-OCTOBER I ,  1 892. 

ltUNllJ'AOrmmII BY 
WILLIAMS BROTHERS. 

ITHACA. N .  V., 
Hounted and on SiDs, for 

deep or shallow wells, 
with steam or hone 

N ICKEL 
AND 

ELECTRO - PLATI NG 
Apparallls aDd Material 

THE 

Hanson &. VanWinkle 00. 
Newark, N. J.  

81 LmERTY ST •• N. Y. 
23 S. CANAL STREET. 

CHICAGO. 

ESTA B I ,H�HED 1 846. 
The Most Popular Scientific Paper In the World 

Only 83.00 a Y eal', Inclndinll P08tRlfe. 
Weekly-li2 Nnmhe1'8 a Yeal'. 

Thi8 widely cil'cn lated and splendIdly lJIustrated 
paper Is published weekly. Every number contaIns sIx­
teen pages of usefnl information and a large number of 
orllllnal engravings of new InventIons and dlsooverles, 
representing Engineering Works. Steam Machinery. 
New Inventions. NoveltIes In MechanIcs. Manufactures. 
ChemiStry. IDectrlcity. Telegraphy. Photography. ArchI­
tecture. AgrIcniture, HortIculture. Natural HIstory, 
etc. Complete 1101 of patents each week. 

Tel'm8 of Sub8cl'iPtion .-one copy of the Scn:N­
TIl!'IC AMERICAN will be sent for """, yeaT-52 numbers­
postage prepaId. to any subscriber In the UnIted States, 
Canada, or Mextco. on receipt of thl'ee doll a1'8 by the 
publishers ; _Ix months, '1.50; th;ree month .. '1.00. 

C l u b  •• -Spec1al rates for several names. and to Post 
Masters. Write for partlcnlarB. 

The safest way to remIt Ie by Postal Order, Draft, or 
ExpreB8 Money Order. Money carefnlly placed Inside 
of envelopes. securely sealed. and correctly addressed, 
seldom goes astray. but I_ at the sender's risk. AddreB8 
all letters and make all orders. drafts. etc .. payable to 

M U N N  &; CO .. 381 Broadway, New York. 
---0---

T H E  

Itfmtfit �mt.ritaU luppttmtnt 
This Is a separate and distInct publication from THE 

SCIENTInc AMERICAN. but Is uniform therewith In size, 
every number containIng sixteen large pages fnII of en­
gravings. many of which are taken from foreign papers 
and accompanied wIth translated descriptions. THill 
SCIENTII'IC AMERICAN SUPPLEMENT Is published weg­
Iy. and includes a very wide range of oontents. It pre­
sents the most recent papers by eminent writers In all 
the principal departments of Science and the Useful 
Art .. embraclng Biology, Geology, Mineralogy. Natural 
HIstory. Geography. Archreology, Astronomy Chemis­
try. ElectricIty. Light, Heat, Mechanical Eng!neerlng. 
Steam and Railway Engineering. Milling. Ship Building. 
Marine Engineering. Photography, Technology, Manu­
facturing Industries. Sanitary Engineering, Agriculture. 
Horticulture, Domestic Economy. Biography. Medicine. 
ete. A vast amount of fresh and valuable luformatlon 
obtaInable In .no other publication. 

The most important Engineering lVorkB. Mechanisms, 
and Manufactures at home and abroad are Illustrated 
and described In the SUPPLEMENT. 

PrIce for the SUPPLEMENT for the United States and 
Canada, 85.00 a year; or one copy of the SCIENTIFIC AM­
ERICAN and one oopy of the SUPPLEMENT, both mailed 
for one year for '7.00. Single copies. 10 cents. Address and 
remit by postal order. express money order. or check, 

M U N N  '" C O . ,  381 Broadway, N e w  YOl'k. 
---0---

�uilding �dititm. 
THE SCIENTIFIC AMERICAN A R C H I T B C T S' AND 

BUILDERS' EDITION Is issued monthly. ,2.50 a year. 
Single ooples, 25 cents. Forty large quarto pages, equal 
to about two hnudred ordinary book pages ; forming a 
large and splendid Magazine of Architecture. richly 
adorned with elegant plates in colors, and with other fine 
engravings ; Illustrating the most Interesting .. xlUB1>klt! 
of modern architectural construcllon and allied subjects. 

A special feature Is the presentation In each number 
of a variety of the latest and best plans for private resI­
dences. city and oountry. Including those of very mod­
erate cost as well as the more expensive. Drawings I. 
perspective and In color are given, together with fuJI 
Plans, Specifications, Sheets of Details. Estimates, etc. 

The elegance and cheapness of this magnificent work 
have won for It the Largest Cil'cul ation of any 
Architectural publication In the world. 80ld by all ne .... 
dealers. �.50 a year. RemIt to 

M U N N  '" CO . . P u b l i sh el's, 
38 1 Broadway, New YOl'k . 

I .  j / I� -�r :- ;/--tf'/'oo �-- ,�\ ___ �\ �� :;:"fC�'\ 
COP P ER T lJ B(S � / '$ ./ 1 � \ r 7 \.A,'; 'ST-
Sr\� 'L\ BR i-'SS BB. A.SS't\ 8V_.( <1.,vS' '"' '" J�," � 

PRINTING INKS 
The SCIENTll!'IC AMlIiRICA N I s  printed with CHAIL 

IIINBU J OHNSON &; OO.'S INK, Tenth and Lombard: 
81e .• PhiladelphIa. and 47 Roee St •• opP. Duane. N &" York 
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