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Jcitufific �mtri'IU. 
ROOM STILL FOR THE TROLLEY. 

Reports that a novel and practical system of electri
cal railway, invented by Mr. Edison, and alleged to be 
superior to all others, was about to be introduced have 
caused much annoyance to the promoters of the trolley 
system; many street railway companies ripe for a 
change to the trolley countermanding their orders and 
postponing their plans, and town and village authori
ties declining to sanction changes from horse to trolley 
till the value of the new system could be ascertained. 

With commendable diligence Mr. Edison has de
scribed for public information the field which he pro
poses to cover. He has authorized the statement that 
the new system is designed exclusively for roads of 
heavy traffic, in large cities, where the expense of the 
original installation is warranted by the traffic, and 
where the trolley system will not be permitted. "The 
new system," the statement contillues, "will not be 
applicable, in a commercial sense; to long roads ope
rating less than fifty cars simultaneously. It must, 
therefore, be understood that, outside of the large 
cities, the best system that can be advocated is the 
trolley. " 

This statement will doubtless give much relief to the 
trolley people, not, however, because of fears on their 
part that he would supplant their system with some
thing better, for it cannot be said, once apprised of his 
proposed method of application, they entertained such 
fears, but the admission on such high authority that a 
portion, indeed, it may be said the major portion, of 
the street railway field, notably that pertaining to inter
urban traffic, is yet within the legitimate domain of 
the overhead trolley motor, is calculated to remove 
aldermanic doubts and loosen and render street rail
way managers again complacent. 

...... 
WOODEN SHOES AND CLOGS. 
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These blocks then undergo the process of shaping; the 
tool used being a very sharp, short-handled carpenter's 
ax. They are then brought under It trimming tool 
fastened into a block not unlike a butcher's block. 
The last-named tool, or knife, is about two to three feet 
long and shaped like a cooper's paring knife. Some 
workmen acquire a great deal of skill in manipulating 
the shoes, and the process of manufacture attracts 
visitors. After being properly shaped, the shoes are 
fastened for boring the cavity, which is done with odd
shaped tools, very sharp, and which are imported from 
the Netherlands especially for this purpose. These 
tools can only be handled successfully by the most 
skilled workmen. After shaping and boring the shoes 
are rubbed with sandpaper and in some instances 
polished. Some wooden shoes are made to order in 
most elaborate style, being engraved or painted and 
made very light in weight. 

A good workman is able to produce from ten to 
twelve pairs of the ordinary shoes per day, and the 
principal factory at Grand Rapids has made between 
ten and twelve thousand pairs during the past year. 
Wooden shoes are not packed in boxes for shipment, 
like those made of leather, but, after joining them in 
pairs with twine, they are strung on sticks, a dozen 
pairs together, each lot bearing a tag with the name of 
the person to whom they are consigned. 

The wholesale price for the ordinary shoes is $3 per 
dozen pairs, while the small sizes vary from 15 to 20 
cents per pair, and there is also a common grade of 
toy shoes which sells at the last named price. 

Clogs are made at a number of places in this country. 
One family in Philadelphia, five in number, including 
boys and girls, are expert makers of these articles. 
Clogs, which are known also as pattens, are wooden 
soles to which shoe or boot uppers are attached. In 
the midland counties of England large quantities of 
them are produced. There the sole and heel are made 
of one piece from a block of maple or ash which is two 
inches thick and a little longer and broader than the 
desired size of shoe. The outer side of the sole and 
heel is fashioned with a long chisel-edged implement 
called the clogger's knife or stock. 

With another instrument a groove is made about 
one-eighth of an inch deep and wide around the side 
of the sole, and by means of still another tool, called a 

hollower, the contour of the inner face of the sole is 
adapted to the shape of the boot. The uppers of 
heavy leather, machine sewed or riveted, are fitted 
closely to the groove around the sole, and It thin piece 
of leather binding is nailed all round the edges, the 
nails being placed very close in order to give a firm, 
durable fastening. These clogs are also worn by peo
ple whose calling brings them into damp placeR. 

Expensively made clogs are in demand. The�e have 
finely trimmed soles and fancy uppers, while there are 
clogs used by dancers on the stage which cost from 
$2.50 to $6 a pair. 

The towns of Mende and Villeport are centers of 
wooden shoe manufacturing in France, and here about 
1,700 people find employment in this industry. 

••• I • 
Liquid Oxygell is Magnetic. 

Professor Dewar has lately made a highly interest· 
ing communication to the Royal Society. Faraday, 
more than forty years ago, proved that oxygen alone 
among known gases is magnetic, and Professor Dewar 
sought to determine what effect a temperature of 180 
degrees C. below zero would have upon its behavior 
in the magnetic field. Having previously ascertained 
that liquid oxygen does moisten or adhere to rock crys
tal, and consequently maintains in contact with that 
substance a perfect spheroidal condition, he poured 
the liquefied gas into a shallow saucer of rock crys
tal, and placed it between the poles of a powerful elec
tro-magnet. He expected some such result as the total 
or partial arrest, under magnetic stress, of the violent 
agitation caused by ebullition of the spheroidal mass. 
But on the magnet being excited, the whole mass of 
liquid oxygen was literally lifted through the air and 
remained adherent to the poles until dissipated by the 
heat of the metal. The feeble magnetism of oxygen 
at ordinary temperatures had become a force to which 
no solution of a magnetic metal offers any parallel. 
Thus was strikingly and beautifully exemplified the 
relation between magnetism and heat, of which the 
entire loss of magnetic qualities suffered by iron at a 
red heat is a familiar illustration. The experiment, in
teresting and suggestive in itself, derives an added 
interest from the fact that the electro-magnet em
ployed is the historic instrument with which Faraday 
carried out many of his classic investigations. 

. I. I • 
A New Power Wall ted. 

A writer in the Sewing Machine News is not satisfied 
with steam or the more recently adopted electric 
power, and wants somebody to invent something bet
ter. It will be done. The atmosphere is full of elec
tricity, and, when overcharged, relieves itself in thun
derstorms, and as these storms occur in hot weather, 
it would go far to prove that heat is at the bottom of 
it, and, if such be the case, why conld we not devise 
some plan to produce and concentrate it at once by 
the use of gas or coal oil? That lightning has an affinity 
for coal oil is shown by the number of times large tanks 
are destroyed by it. The man that can devise some 
means for operating a motor cheaply that can be used 
in both city and country, can take his ease for the 
balance of his life. It would be well if some genius 
would turn his attention to something outside of the 
beaten paths of steam and electricity, and see if, in 
looking for one object, he is not overlooking another 
equally good. 

Since air is the motive power that keeps so many 
animate machines in motion, why should it not be 
brought in use to move inanimate ones ? We know 
that air presses a ton's weight upon every foot of ex
posed surface. Now, if we could, by some means, me
chanical or otherwise, exhaust that air from one end of 
a cylinder having a square foot of exposure, we should 
have a ton's pressure upon anything filling the cylin
der, which would force it to the end, and if this could 
be repeated at the other end, we should have the action 
of the piston of the steam engine reproduced. 

Since the first steam engine owed all its efficacy to 
atmospheric pressure, would it not be well to see if 
the same means cannot be devised to utilize air, not 
in a compressed form, but by exhaustion at one end of 
the cylinder or in some other manner? If this could be 
done, either mechanically or othenvi,.e, it would dis
place all other modes of transmitting power and could 
be used as well on the desert as in the city. 

In the rush after electric motors, let us not lose flight 
of the fact that electricity is only one of the manYiphy
sical forces by which we are surrounded, and th"t all 
such force.;; must be artificially excited. 

. 1.� . 
RelUedy Cor Whooping Cough. 

Common thyme, which was recommended in whoop
ing cough three or four years ago by Dr. S. B. J ohny:;on, 
is regarded by Dr. Neovius (The Lancet, May 9, W!)l), 
as almost worthy the title of a specific, which, if gi",en 
early and constantly, invariably cuts short the disease 
in a fortnight, the symptoms generally vanishing in t�{) 
or three days. He gives from one ounce and a half to 
six ounces per diem, combined with a .little marsh
mallow sirup. He never saw any undesirable effect 
produced, except slight diarrhma. It is important that 
the drug should be used quite fresh. 
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The Protection of Residences from Bacteria. without fail, pay due attention to such construction of 

BY FREDERICK BAUMANN, IN THE " BUILDING WORLD." a residence building as would fairly warrant a protec-
The whole philosophy of medical science has of late tion against all ascending air currents ever present un

been subverted through the gradual discovery of the der its floors and in its walls. The task is neither dif
extensive species of minute beings called bacteria-the I ficult nor expensive, as we shall see, and no excuse can 
lowest order of beings known to exist. They were once effectively be offered on this score. 
believed to be the product of a generatio requivoca-of Common materials most likely to be proof against 
spontaneous generation-untH it was made evident by penetration of microbes are: asphaltum, glass, and 
Pasteur that they are generated ex ova-from the egg. pitch tar. The asphaltum to be had in form of pressed 
Philosophers have, however, then subsequently not plates. All these materials can be most readily had and 
abandoned faith in spontaneous generation, from the employed. Asphaltum or glass, in two layers on pro
original elements upward, but have put the bacteria per mortar, to be put in all walls at the level of low
up as a rather composite race of beings, made up from est floor. Asphaltum also to be put against exterior 
many millions of molecules, and established a belief in walls, terminating below lower water table. Concrete, 
a class of organic beings as progenitors, as it were, of with level surface, established on the entire ground, to 
the bacteria, which beings are said to be many times be covered with a coat of pitch tar and tarred felting, 
simpler in their composition and smaller than are the which may be repeated once or twice, to be lastly cov
latter, and so minute in size that they will forever be ered with a proper layer of finish concrete. Where 
hidden from human sight. All diseases and ailments wooden floors are required, the finish concrete may con
of the human system are, in accordance with an over- tain the required sleepers. Where desired, a further 
whelming number of medical philosophers, owing to protection can be had by spreading a sheet of lead un
encroachments thereon by bacteria, as destroyers of der the furnace stand prior to making the last concrete. 
blood and tissue. Even the entire surface of basement may thus be ad-

Although similar ground had been covered in the 
days when the primary battery was the only available 
source of electricity, Mr. Green's work was done long 
before the final impulse had been given to electric trac
tion by the researches of Dr. Weruer Siemens and con
temporaneous inventors in this country. It forms the 
connecting link between the old and the new in the 
history of the application of the motor to railway ser
vice, and whatever its value as a patent may be, as a 
contribution to our history the documents granted a 
couple of weeks ago possess no small importance. The 
work of the pioneer is difficult, especially when it is 
hampered by poverty, and it is hard to give too much 
credit to those persistent inventors who, in the face of 
all sorts of obstacles, have carried through their first 
crude ideas to working success. With more money, or 
more influential friends, it might have been Mr. Green's 
fortune to carry out such an experiment as a few years 
later in Berlin drew the attention of the world to the 
possibilities of the electrical distribution of power in 
facilitating rapid transit. 

. ' . , . 

Some twenty-five years ago Professor Naegeli men- vantageously covered, where expense is no objection. (lost of Po",er from Small Motors. 

tioned some very interesting and, as I believe, import These arrangements, carefully executed, are unques- In the SCIENTIFIC AMERICAN SUPPLEl\IENT for this 
ant experiments as to the life of the lowest orders of tionably calculated to produce the nearest positive im- week, No. 836, we give a translation from the Jonrnal 
fungi, of which our bacteria are the lowest yet. He pregnability of floor and walls of a house, though we des Usines a (}az of a report on this subject made by 
prepared a proper neutral nourishing fluid, and put must conceive it as next to impossible to give absolute M. Korte to the Association of German Engineers. The 
therein the seeds of mould fungi, fermenting fungi, and evidence as to such effect. We must rest our assurances following is an extract from this report: 
bacteria. The result was that the latter exclusively on the degree of impregnability of the substances em- "M. Korte goes to the very bottom of the details, and 
went on to muitiply at the expense of the nourishing ployed and on the accurate manner of their employ- as a result the figures are evidence of the carefulness of 
fluid, so that not a tmce of the other two kinds of fungi I ment. The arrangement excludes the use of iron sew- the examination and of the comparisons that were 
could be found. He then added 1 per cent of tartaric ers and requires all water supply pipes to be suspended made. We do not now recall to mind that any other 
acid to a fresh dish of nourishing fluid. The result now from the basement ceiling. Return pipes of a steam published treatise contains such complete summarized 
was that the fermenting fungi had the field for them- heater, and cold air ducts, must likewise be thus sus- statements of the cost to the user of the four named 
selves exclusively. A third experiment, with 5 per cent pended. Iron sewer pipes are objectionable for several ! classes of motors treated of, and have no hesitation in 
of the acid added to the fluid, gave the field to the reasons. Iron is a bad material to be put under ground. saying that M. Korte's tables will command widespread 
mould fungi. Singly, each kind of fungi would grow It decays. The decay is augmented by the acids of the notice in this country. To the gas engineer they are 
in either kind of nourishing fluid, but in competition liquids within the pipes, and the flow is impeded by particularly interesting and full of promise, for they 
with each other the field was conquered by one kind rust. Arrangements for cleansing are, therefore, pro- show quite plainly that with well-directed effort on his 
exclusively. I vided at short intervals. Earthen sewers, on the other part the field for small motors should be practically at 

Arguing from this fact, Naegeli justly asserts that hand, if well made, are of the inost enduring material the mercy of the product that he manufactures. One 
the blood corpuscles, as principals within their nourish- within our mechanical province, and should not be re- striking feature of the tables that nominally is against 
ing fluid, ever prevent the growth therein of other jected because they are generally so bunglingly applied the gas motor is the greater first cost of apparatus and 
fungi, which are constantly inhaled with the air, thus by our mechanics. Good sewering requires the exca- installation. From his compilation we find the follow
coming in direct contact with the blood of the lungs. vation of all trenches at one time, and a concave con- ing, taking the one horse motor in each class as our 
The blood corpuscles ever do this so far, as they are in crete foundation on a gradual and even pitch for all specimen: 

Gas 
Motor. 

Hydraulic Electric Compre.sed sound condition. But, alas t they are often weak and sewers. The sections should be laid in mortar of Port
often subject to debilitating effects, so that the foreign land cement, and connected by means of metallic rings, 
fungi get a chance to grow and multiply, so rapidly, in- which will insure permanency. The receiving ends 
deed-doubling their number within every few min- should be fully turned up, and have a socket in which 
utes-that within a few hours the blood'", life, and is fitted an iron member receiving the soil or the waste 
therewith the life of the being, mal be destroyed. pipe, both�being provided with a tight slip joint. The 

Within the child there flows and grows the blood of joints within the socket to be tightened with a mixture 
its parents, and all the latter's ills and ailments that of asphaltum and sulphur. Provisions thus properly 
human flesh is heir of accompany the child. The Ger- made, with due care and foresight, are unquestionably 
man student expresses this in the jocular statement calculate<t to secure residence buildings m a desirable 
that every man "should be most careful in the selec- measure against the encroachment of those invisible 
tion of his parents." I beings which are the ever-present and most persistent 

A birthplace of bacteria is below the ground, nearest i enemies of the human race. 

• ••• • the level of ground water. As the water recedes, the 
fungi get dry, and slowly rise with the ascending air 
current to the surface and into the atmosphere, there The Vicissitude.. and Perseverance of an Inventor. 

to be, by chance, inhaled. Assuming a grain of fine Patents extraordinary in character and history are 
sand to be 1-200 of an inch in diameter, the number of becoming alarmingly frequent, but we must preserve a 
grains per cubic inch is 8 millions; further, assuming unique position for one which has just been granted to 
the interstices between grains at one-fourth, we may Mr. George F. Green for an electric railway. The daily 
safely count 32 millions of interstices as taking up the papers have within the past few days given somewhat 
entire space of a cubic inch. A single interstice may I sensational accounts of his inventions. The facts are 
thus contain: Thirty grains of sand dust = 600 blood these, as related in the Electrical World: 
corpuscles = 24,000 microbes. A single microbe, of Mr. Green has been for many years a resident of 
medium size, may, therefore, very conveniently ascend Kalamazoo, Mich., earning a livelihood as a working 
within a body of even the finest sand, within the pores mechauic, and filling up what small spare time his trade 
of rock, of brick, mortar, and concrete. It finds no sort allowed in the study of electricity. Years ago, in fact 
of impediment in any dry substance excepting dense as early as 1856, shortly after the striking experiments 
clay, so far as it is not wholly dry. of Page had drawn attention to electric traction, Mr. 

Such clay protects, as is substantiated by the follow- Green, like others of his countrymen, was impressed 
ing account of Dr. P,)hl: A country gentleman had on with the importance of the subject, and spoke of it to 
his estate seven one-story houses inhabited by laborers. his neighbors. In 1875 he was enabled to put his ideas 
These houses were dilapidated and dirty. Their floors into practice on a small scale, and constructed a little 
were a sort of concrete, made of clay. The houses were track on which to run a train of cars drawn by a motor 
doomed to be destroyed, to make room for commodious of his own construction, which was supplied by current 
tenements of a better class. At a time when cholera from storage batteries through the medium of the rails 
visited the place, five of the houses had been renewed as conductors. Later, in 1879, another and larger model 
with floors raised from the ground, which had been de- was constructed capable of embodying the same ideas. 
prived of the layer of clay; two were in their previous The inventor fully appreciated the advantages of the 
condition. The disease laid up 18 of the inmates of the dynamo for the purpose of supplying current, but he 
new and improved, ostensibly far more sanitary, houses, was poor and no dynamo was available. In fact, in 
and none at all of the two rotten and dirty houses. The 1879 he was compelled to act as his own patent at
rPHult could only be attributed to the fact.that the clay torney, and the claims which he then put in were tech
floors had effectually prevented any preparatory disease nically informal and hence encountered many obstacles 
gem lS to rise within those houses. in the Patent Office; interferences were declared and F lIave at last arrived at my task proper. Bacteria his application-even after an appeal to the Commis
art at all hours generated in the soil under our very sioner of Patents-was finally rejected. Not discourag
h0111e8. they rise, and are inhaled by us as the inmates. ed, however, and firm in the belief of his priority, the 
AIllt'llg- them there may at any time be some or the. inventor carried the case to the Circuit Court of the 
kind whi,'h cause disease, which might or might 

'
not I District of Columbia, the final legal resort after an ad

g'l'O"" ",t the expense of our blood, as circumstances be- verse decision by the Commissioner. It, after review
y,md hum:m control would govern. The upward cur- ing the evidence, passed favorably upon his applica
lent, whk'i hrings them to us, is augmented in winter, tion; and, pursuant to the decision of that court, two 
a,; we wp�, Jmow, by the reverse of temperatures. patents were granted on December 15. The claims 
W}�\']'e lllUlI;,il well-being and life are considered worth of both these patents form, indeed, an interesting 
any rIling, there the architect of the present day should, chapter in the history of electric traction. 

Total cost of establish-
ing plant. .. . . . . . ..... $408.68 

Cost to operate 3,000 

hours . . . . . • • • ••••. • • •  147.98 

Motor. Motor. Air Motor. 

$226.29 $139.44 $237.14 
467.11 561.62 460.71 

" But while this excess will act toward causing in the 
mind of an intending power user an unfavorable first 
impression, a glance at the totals respecting the annual 
cost of running each motor 3, 000 hours per annum ought 
to convince the investigator that the gas motor at an 
expense of $408. 68 for first installation was the cheaper 
instrument at the end of the first year for him by $144.40 
than had he installed an electric motor at a first cost of 
but $139.44, the saving meanwhile having accrued from 
the difference in cost of operating the machines. In 
his second year of use, however, the economy will 
amount to a clear gain of $413.64, and that will be kept 
up in following years. The reduction of the figures 
from foreign to American equivalents involved a great 
amount of labor, and we doubt not that the enterprise 
which prompted the work will be appreciated by our 
readers." 

THE Bureau of the American Republics announces 
the discovery of vanadium minerals in considerable 
quantity in the province of Mendoza, Argentilla. 
Vanadium is one of the rare elements for which there 
is a limited demand, and commands an exceedingly 
high price, being quoted, so says the Engineering and 
Mining Journal, at $22 per gramme at present (over 
$700 per ounce). It is used chiefly in the form of am
monium vanadate, as a dye stuff, producing, in con
junction with aniline, the most absolute black 
known to the dyers and calico printers. It is similarly 
used in the manufacture of certain kinds of black ink. 
The amount required for these purposes is, however, 
extremely small. 

The vanadium minerals are widely distributed, al· 
though seldom found in large quantities. The ores in 
certain districts of Arizona contain a considerable 
amount of vanadate of lead, and there has been some 
talk of saving the mineral as a by-prodnct, but the 
present demand for the vanadium salts being so limited 
it is doubtful if such an undertaking would be worth 
while. 

The manufacture of vanadates is in the hands of two 
or three houses in Great Britain and on the Continent. 
The price is kept high, because the consumption is so 
small, and because any serious competition, increasing 
the supply, would destroy all the profits of the business. 
Under these circumstances, present uses will have to 
be greatly extended or new ones developed before 
vanadium ores will acquire much value. All that can 
well be done with them at present is to sell them to the 
manufacturers who monopolize the industry, and a 
very small amount will satisfy that possible demand. 
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A DEVICE FOR RAISING LIQUIDS. placed in the forward part of the carriage and in- the more recent writing on a palimpsest. Middle life 

The accompanying illustration shows a perspective tended to be moved by the foot of the person guiding was reached before the discovery was made. These ex
and a sectional view of a device for raising water from the movements of the vehicle. Thus one person is periences must be gone through with intent, for ob
wells, rivers, etc. , or for raising other liquids, as may enabled to control the speed of the carriage and jects generally being perceived altogether with the 
be desired. It has been patented by Mr. Carl Storla, steer at the same time. No rheQstat is used, the speed right eye, all that the left seems good for is to supply a 
of Belford, South Dakota. The central cylindrical cas- of the motor being regulated by the number of cells little more light. The perception of the difference of 
ing has a bottom aperture covered by an upwardly cut in or out. color is as good with the one eye as the other, and the 
opening valve held in an open frame, the lower end MI'. Morrison claims that his calriage has been ex- short-sighted eye can read smaller type. As the inferior 
of an upwardly extending discharge pipe being haustively and successfully tested in Des Moines, and animals, so far as I know, have no habit of peeping or 
secured on a bar of this frame. The pipe has side that it has been run continuously 13 honrs, attaining a looking with one eye shut and the other open, it oc
openings at its lower end, through which water passes speed as high as 14 miles an hour. He thinks that a curred to me that this ability might be a limited one. 
from the casing into the pipe, there being also in the much higher veloeity can be attained if desirable. The I tried the ex periment with school children, and to my 
pipe a valve to prevent water and air from rushing carriage is to be soon exhibited in Chicago by Harold surprise found that a few were quite unable to keep 
down when the piston is raised, the pipe ex- one eye shut and the other open at the same 
tending centrally through a vertically :llOV- time, and a few did it with an effort, making 
able piston. This piston is adapted to press in all about a fourth of the number. Adults 
on the water in the lower part of the casing, were likewise under similar limits, but to a 
and is raised by ropes winding on a windlass less extent. This may be the reason why 
in the upper part of the casing. The piston the discovery of inequality of vision, as Sir 
is adapted to be weighted by suitable mate- John Herschel remarks, is often made late 
rial, as stones, etc. , or with water, which in life. Indeed, he mentions an elderly per· 
may be allowed to enter at higher openings, son who made the unpleasant discovery 
there being a valve in a false bottom of the that he was altogether blind of an eye. " 
piston to allow of the escape of the water as _ , • , .. 
the piston is raised. The lower part of the Some&hlng about -"'hlte Lead. 

main casing fits into and is supported in a My subject is white lead. I have been 
second casing, the lower end of which rests experimenting with it for some time, and am 
on a plate formed with an outer shell, and fully convinced that it should be used very 
forming a space adapted to be filled with sparingly in the painting of a carriage 
filtering material, there being below the body, and more especially as a putty. You 
plate a base loaded with stone to hold the naturally ask why. 
device in position where it is used in a lake What is white lead ? It is a corroded 
or river, although this is not necessary when metal, which is capable of being brought 
it is used in wells. When the piston is held back to its original state, but with a loss of 
in an uppermost position by the ropes its weight, thus proving that it has not lost 
wound upon the windlass, water passes its metallic property of expansion and con-
tlirough the lower openings and through STORLA'S DEVICE FOR RAISING LIQUIDS. traction. 
the valve in the bottom of the central cas- How can we prove this? Let us make a 
ing; the operator then lowers the piston, by turning Sturgis and John A. Qualey, so Hays the Western EleC- 1 white lead putty taper 2 inches long, 1� inch at the 
the crank arm of the windlass, and, when the piston I trieian. large end and 1 inch at the small end. Let it get per-
reaches the level of the water, the crank arm is re- • .,. fectly dry, then have it turned accurately and fit a 
leased, so that the piston presses by its own weight DlfI"erenee In E}"eM. brass ring to the large end when the putty is at a 
upon the water, forcing it into and through the dis- Mr. James Shaw writes to Nature as follows : "I temperature of 30°. Then raise it to 90° and attempt to 
charge pipe. When the piston has reached a lower- labor under the peculiar inconvenience of having a pass it through the ring. You will find you cannot do 
most position, the water in the central cai"ing has been right eye of normal power and a short-sighted left eye. it, thus proving that white lead putty expands at no 
nearly all expelled through the discharge pipe, and The numerals on the face of a clock five-eighths of an uncommon change of temperature. 
the piston is again raised by winding up the ropes on inch high are visible to the right eye at twelve feet dis- What are its adhesive qualities? Very little in itself. 
the windlass. tant ; but in order to discern them as clearly with my It is unlike glue or other resinous substance, which 

..... ., 

AN ELECTRIC CARRIAGE. 

The graceful vehicle illustrated in the accompanying 
picture is interesting, as being undoubtedly the first 
carriage propelled by electricity built in the West. It 
is the invention of William Morrison, of Des Moines, 
Ia. , and was built by Morrison & Schmidt, of that city. 
It is intended for operation on ordinary city and coun
try roads, and will carry twelve people comfortably, 
although the inventor says that it could be easily 
arranged for double that number. 

The power is furnished by 24 storage battery cells 
placed beneath the seats. These accumulators are of 
Mr. Morrison's own design, and he claims to have pro
duced a battery that cannot be considered an infringe
ment on other accumulator 
patents. HI' says that the 
combined (Jutput of the cells 
is equal to 112 amperes at 58 
volts. Each cell weighs 32 
pounds, m a k i n g  the total 
weight 768 pounds. The cells 
are charged without being 
removed from the carriage, 
the process taking ten hours. 
It is proposed to do this at 
night. 

This motor is of four horse 
power, although, on a pinch, 
it is claimed that it can be 
worked u p  t o  eight horse 
power. It is of the ordinary 
street car type, with a Siemens 
armature, but Mr. Morrison 
claims an improved method 
of winding, by which the re
placing of burned-out arma
tures is grea .tly facilitated. 
As will be seen by the illustra
tion, the motor is sustained 
by a framework underneath 
the body of the carriage, and 
is geared to the rear axle. 

The steering apparatus is 
attached to the forward axle 
and is controlled by a hand 
wheel in the front of the car
riage. It is claimed that this 
attachment has been perfect
ed to such an extent that a 
light touch on the wheel will 
alter the course of the vehicle. 
The motor is thrown in and 
out of circuit by a switch 

left eye I require to bring that organ of vision as near penetrates the fiber of the wood and in a manner 
to the figures as eight inches. On looking at my gold clinches itself; but, like the brick to the mortar, is held 
chain hanging on my breast in daylight, and with both by absorption. 
eyes, the chain colored yellow, and toward the left, is How can we prove this? Paint a thin board with 
perceived by the right eye, while a steely blue chain, three coats of white lead mixed with oil and turpen
another, yet the same, is perceived about an inch to tine (or a brick is still better). When perfectly dry 
the right and a little higher up. By artificial light the place it under an exhaust pump, and you will find 
same phenomenon presents itself, but the difference of that the white lead coats will part from the wood or 
color is not so apparent; the yellow to the right is only brick. 
dimmer. Again, when a page of Nature is being read Now, I need not tell you how we usually paint a 
with the short-sighted eye, there appears, about an carriage body, but do we not first coat it with lead and 
inch to the left, part of the same column, small, and then freely coat it with a matter which has no expan
the black, under artificial light, like weak purple. The sive quality, except when subject to intense cold, and 
right hand side of this ghost-like column is lost to the which contracts by heat? We here find that the ele
right eye, being commingled with the larger, darker ment which expands the under coats contracts the out
letters seen by the short-sighted left, which cover it like er ones. Is it any wonder that our paint cracks and 

AN ELECTRIC CARRIAGE. 

peels off? Or that our putty 
protrudes a n d  shows? Or 
can you tell me of a varnish 
that we can expect to be cap
able of resisting the laws of 
nature? 

I have no suggestions to 
offer as to a substitute for 
white lead. I leave that for 
others-younger m e n  t h a n  
myself-and hope that some 
one will do so. N. J. F. 

-l'arnish. 

••• 
A New Tin Alloy whlell 

Clings to GlaMs and Metals 
wlih Great Tenaelty. 

The American Journal oj 
Photography recpnllnends an 
alloy of 95 parts of tin and 5 
parts of copper for connect
ing metals with glass for pho
tographic and other purposes. 
The alloy is prepared by pour
ing the copper into the molten 
tin, stirring with a wooden 
mixer, and afterward remelt
ing. It adheres strongly to 
clean glass surfaces, awl has 
nearly the same rate of eX
pansion as glass. By ad�ing 
from one-half to one per cent 
of lead or zinc the alloY may 
be rendered softer or pardeI', 
or more or less easily fusible, 
as required. It ml1Y also be 
used for coating metals, im
parting to thew a silvery ap
pearance. 
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BREAKAGE OF A THIRTY-FOOT FLYWHEEL AT THE second. The Amoskeag wheel was found to have brake horse power was 1,890, which allows a liberal 
AMOSKEAG MILLS, MANCHESTER, N. H. spongy places in the fractured parts. Such flaws are percentage for engine friction, and that this load was 

Among the numerous engines of the Amoskeag Cor- inherent in all heavy castings, but after eight years of evenly distributed upon the belts, we should have 42 + 
poration, at Manchester, N. H., is a pair of 36-inch successful running it is hardly permissible to say that 42 + 24 = 108 inches of belt to carry 1,890 horse power, 
Corliss cylinders driving on to a single shaft carrying a I the factor of safety in this wheel was insufficient. or VJ'rP = 17 '5 horse power per inch width of belt. This 
flywheel 30 feet in diameter, 110 inches across the face, Superintendent Manning justly says in his testimony : requires the transmission of 17'5 X 33,000 = 577,500 foot 
and weighing 64 tons. This wheel was belted to two " These flaws were all impossible to discern without pounds of power per minute. The speed of the belts 
jack shafts beneath the floor of the engine room, one destroying the wheel. Sounding would not show them." at 61 revolutions was 5, 749'25 feet per minute, conse
at the cylinder end of the engine being driven by two While the speed in the mills driven by the twin 42-inch quently the unbalanced strain per inch of width must 
42-inch belts, and the other at the have been 577,500 -+- 5,749'25, or over 
flywheel end driven by a 24-inch a hundred pounds. The normal 
belt, running in the center of the strain for a double belt is about 70 
pulley between the twin belts to the pounds. 
other shaft. The arrangement is The proportion of the load trans-
shown by the diagram. This en- mitted by the twin belts to the 
gine was used in times of high or shaft whose speed was slackened 
low water, and on the 15th of Oc- would, on the above assumption, 
tober last was driving by the twin be ,87ts of 1,890 = 1,470 horse power, 
42-inch belts mills Nos. 4 and 5, and and it is readily apparent that 
by the 24-inch belt mills Nos. 7 and belts under the degree of tension 
8 and the dye house. necessary to maintain anything like 

There was also connected to each the above driving force could not 
jack shaft a water wheel, but the have slipped for the length of time 
gate of the one on the east shaft during which the speed was down 
was barely open and the other was in No. 5 mill and with the engine 
running on four-tenths gate, not running at its normal rate without 
sufficient to run the machinery and screeching and burning, so as to 
line shafting in its immediate neigh- have attracted the attention of 
borhood. everybody about the engine house. 

Between nine and half-past on The obvious conclusion is that the 
the morning of the above date, the tension of the belts must have been 
speed in No. 5 mill ran down, as the relieved, and this naturally points 
superintendent and overseer of the to the binders · beneath the jack 
carding testify, to only about one- pulleys on the east shaft. 
quarter of the normal. The help, Of the two binders, that to the 
as is the custom under such circum- south was t h e  least damaged, 
stances, threw off the machines, and though both were knocked out of 
the speed started up again, but position, and the north one almost 
again slackened when the belts were completely demolished, the spokes 
put on. The superintendent went being broken short off, and the rim, 
to the engine room and found the BURSTING OF FLYWHEEL-AMOSKEAG MILLS. which was of wood, ground to 
engine running as usual, and the splinters. The two idlers hung in 
engineer had noticed no trouble. Together they in- belts had run down, that in Nos. 7 and 8 driven by the separate journals from heavy cast iron beams, and 
spected the pulleys upon the jack shaft, and the super- 24-inch belt became accelerated just before the acci- these beams were knocked out of place and a consider
intendent says that the belts were slipping and the dent. The testimony of the operatives agrees in esti- able piece broken out of one of them. Of the large 
pulley hot. The engineer, remarking that he would mating the highest speed that would have been pulleys on the jack shaft, that nearest the end or the 
see, turned to go upstairs, and the overseer started at,tained by their looms at 180 picks per minute, while northern one of the pair was stripped to the hub, not 
back to the mill through the shaft tunnel. He had the normal speed was 144. This would have ;ndicated a piece of a single spoke being left on. This was a 
hardly got away before the crash which resulted in the a rotative speed for the engine flywheel of tH of 61 = split pulley, put in when the second cylinder was 
ruin depicted in the engraving occurred. 76}4' revolutions. From a personal inspection of the added to the engine. The other was made up of two 

Meantime, the second-hand from the same mill had wreck and the evidence so far submitted, we fail to find narrow solid pulleys bolted together at the rims, and 
come to the engine room window on the same errand. anything which points to a more excessive speed than one half of one of the rims remained intact. The hubs 
He testifies that he looked into the engine room the above. The governor belt was found on, and what I of both pulleys are fast upon the shaft. 
through the window, and saw nobody there. In a remained of the governor was perfectly free to act. If now it had happened that the binders beneath 
short time he heard a noise " which sounded like two The question comes, then, whether the wheel parted I the jack shaft to No. 5 mill became deranged, the 
heavy pieces of iron coming together. At the same from centrifugal force at this speed or whether it was I natural consequence would have been a lessening of 
time there was a sheet of fire like that from an emery- subjected to other strains which resulted in its rupture. the tension of the belts and a running down of the 
wheel from the top of the south belt shooting to- To consider, in the first place, the known conditions speed of that shaft just as the evidence shows, and 
ward the west." He then saw the engineer coming before the accident, the engine was developing the day with the tension removed such slippage might have oc
from below, and he and his assistant ran to the throt- previous 1, 951 indicated horse power. Cards had been curred with no worse local consequences than the heat
ties and began to shut the engine down. They had taken, but were lost in the wreckage. The load was, ing noticed. If then by some means, as by the slackened 
not left the throttles when the crash came, although however, practically the same. Considering that the belt drawing in the deranged idler or cramping its rim 
the valves were found one in some way, the jack shaft 
closed tight and the other :::::==::;::::: pulley was broken, its arms 
open but. a fraction of a would be stripped by the 
turn. The engineer was belt as they were stripped, 
killp-d outright, his assist- \ 

,

and the belt would have 
ant badly injured, and t.he 

� 

D"w',ng- I n  Room b e  c o m  e entangled and 
flying pieces cutting away u- u given a monstrous wrem·h 
the floor of the drawing-in to the engine fiy " l l f'PI. 
room, precipitated the oc- T h e  flywheel was 11 (I 
cupants into the pump inches in width, with a sin-
room below, killing two gle central set of arms, 
girls. and the belt was on . its 

The ruptured wheel was outer edge. Such a y:wk 
30 feet in diameter, and ran might well be sufficient to 
at 61 or 62 revolutions per produce a rupture in a rim 
minute, giving a rim speed constructed as this was. 
of 95'6 or 97'4 feet per Many accessory facts point 
second. This, although a to the probability of such 
very high rim speed, does a sequence. The fact that 
not approach the limit at one of the jack pulleys re-
which a sound wheel may tained a portion of its cir-
be run safe from breakage cumference is e v i d e  n c e 
f r o  m centrifugal force. that it did not make a 
Prof. William Marks says : �� complete revolution after 
" The speed of rim of fly- the general wreck had 
wheels is in some cases .. am p ; po to no;n-, piled the debris about it, 
pushed to about 80 feet per but that the other pulley 
se(,onu, but is probably not upon the same shaft was 
(,ften exceeded." We can completely stripped, shows 
c' ,unt, however, more than that it must have made at 
tVlf'lTlt:· ftywheels by the 42 I noh b" ; --� least one complete revolu-
bUilder of the Amoskeag tion after it began to 
engines which are run at 42 I nch boIL  break. The general direc-rim speeds Inceeding 90 tion in which the pieces 
feet per __ ,onel, and a 30- fell was to the northward, 
foot wheel h y the same the direction in which such 
builder has been running a pull would have started 
at the Merchant's Mill, Fall them. An engine whose 
River, Mass., for twenty- governor is in normal con-
three years, whosc prescnt I I dition will behave badly 
rim speed is 86'6 foot per PLAN AND ELEVATION OF ENGINE ROOM OF AMOSKEAG MILLS, MANCHESTER, N. H. with a slipping belt, and 
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the erratic action of the load with the twin belts act- I own. The fire is regulated by simply turning a valve. 

ing as they must have done, furthe.· complicated by the I Thus it is under the immediate control of the firemen, 

water wheel, the wheel having the greater gate open- and it is an easy matter to keep the steam at a uniform 

ing being attached to the shaft driven by the 24-inch point. The mills used eight boilers before they intro

belt, would account for the acceleration of the speed I duced petroleum. To-day they are using -but six, and 

noticed in mills Nos. 7 and 8. Whether this accelera- yet the speed of the two powerful engines is the same 

tion was sutficient to have started a rupture in the rim and they have as much work to do as before. The neat

of the engine wheel by centpifugal force, or whether ness of the fireroom in consequence of there being no 

the initial rupture occurred at the jack shaft, it is, how- coal or ashes is an important point. The experiment 

ever, impossible at this stage of the investigation posi- I has not been under way long enough to permit an esti

tively to conclude. mation of the difference between the cost of oil and coal 

The construction of the wheel itself will be evident as fuel, but it is supposed that the difference is small. 

from the remnants shown in the engravings. It had a The oil is brought to the mills in tank cars containing 

single central set of 12 arms bolted into the hub in the from 3, 500 to 6,000 gallons each_ 

manner shown, and to the ends of which the segments • • • • • 
of the rim were bolted. A TELEPHONE TRANSMITTER WITHOUT ELECTRODES. 

Of the twelve arms, two broke across the center line 
of the bolts in the hub, two were complete, three full 
length but broken at the outer end, and the rest broken 
across. The fragments of the rim were scattered from 
the river on one side to the mills across the yard at 
the other, and two pieces, one of which weighed 575 
pounds, were thrown over upon the roof of No. 8 mill, 
which is at least 80 feet in height, with sufficient force 
to break through the heavy planking of which it is 
composed. The height to which a body would be pro
jected vertically at the normal rim speed of the engine 
is over 140 feet. The only complete segment found was 
in the basement near the eastern jack shaft.-Power. 

. I .  I .  
R n bber Foot BaJJs. 

The game of foot ball is now of such widespread in
terest that much pains are taken with the ball for college 
use. It has an oval form, is made of the best rubber, 
with a pipe attachment for inflation, and is in turn in
cased in a stout cover, and laced. Such a ball is termed 
the " Rugby, " and is made in one size, nine inches in 
diameter, and usually retails for about $4. As it is the 
piece de resistance in the contest, it is usually treasured 
with care when idle, although its usage is not by any 
means of a tender character on the field. 

The ordinary foot ball comes in six sizes, respectively 
six, seven, eight, nine, ten and eleven inches in diame
ter, selling for $15 to $30 per dozen, so says The India 
Rubber W01·ld. This ball is carefully made of Para 
rubber and is nearly round, with a slight depression 
" at the poles, " so to speak. The ball is made up in 
segments, usually six of them on the inSide, there being i 
a cloth surface, and cemented together. At the poles 
is a circular cap of the same material, on which the 
maker if so disposed can inscribe his name, or as in the 
case of the Hodgman Company, a handsome mono
gram. There is not a single stitch in these balls, and 
the workmanship is of such a character that when one 
of them is returned as defective, a· black mark is made 
on the annual calendar of t.he general office of the fac
tory. In all the years the number returned has been 
three in a product of thousands upon thousands of 
dozens. 

The ball is inflated by means of a small hollow tube 
called a key, which fits into a cylindrical valve in the 
inside of the sphere. For transportation the deflated 

BY CHAS. CUTTR1SS. 
While it would appear that the field of telephone 

transmitters had been pretty thoroughly gleaned, still 
among the stubble there has remained one that 
promises to be of considerable importance both for 
long and short distance transmission. 

After trying numerous devices without success, it 
occurred to me that a helical carbon spring, if such a 
thing could be made, would offer the best solution. 

After a few days' practice, little trouble was experi
enced in turning out about anything I desired. I now 
have the carbon helices of such resistances that when 
closed in their natural condition they have a resistance 
of about 10 ohms ; but when fully distended the resist
ance is upward of 500 ohms, and a movement of 0 ·01 of 
an inch, tending to open the convolutions, makes a 
variation of from one to two hundred ohms. Their 
action on the instrument for which they were designed 
was perfect, and no sparking could be observed between 
the convolutions until the battery was increased to 

c 

El£C.ENGl? 
Figs. 1 and 2.�CUTTRISS' TELEPHONE TRANSMITTER, 

WITHOUT ELECTRODES. 

balls are packed closely in nests, taking but little room. such an extent that the whole helix was heated to 
A chief point is to get strength with light weight, some 300 or 400 degrees Fahrenheit. 
great objection being made by teams to a heavy ball, This absence of sparking under heavy battery at 
which rolls sluggishly over the ground. The color of once struck me as a valuable feature in a telephone 
the undercase of the Rugby ball is white ; the ordinary transmitter, and as the battery circuit could never, 
is black. under any circumstances, be interrupted, there should 

The great impetus given to the game bids fair to be an absence of those ear-breaking kicks which are so 
make this industry even more prominent than it has often experienced when impatience is expressed at the 
been in the past, and another season probably will see distant end. 
a much larger output than ever before. As a result I devised the simple arrangement shown 

• • • in the accompanying engravings. As will be noted in 
Petrolemn 8S F uel In Lowell. Fig. 1, the helical carbon spring, C,  is permanently 

Accounts from Lowell state that the Tremont and cemented to the diaphragm and presses against the 
Suffolk mills,. Lowell, Mass. , have made a practical suc- end of a screw, S, to which it is also permanently con
cess in using petroleum as fuel, and the estimate is nected and by which its tension can be regulated and 
made that a pound of the petroleum is equal to 1 ·8 the convolutions of the helix brought nearer together, 
pounds of coal. The mill uses the petroleum in the or separated, as desired. The carbon helix is shown 
form of gas. The plant includes two tanks, which are enlarged in Fig. 2. 
buried in the ground about 30 feet from the furnaces, Experiments proved the correctness of my theory, and 
thus insuring safety from fire. A smaller tank is locat- not only does the instrument transmit speech loudly, 
ed above the larger ones and the contents of the latter I but the enunciation is so remarkably clear that I have 
are pumped into it. This small tank contains the sup- been led to look for some particular reason why this 
ply for immediate consumption. A series of pipes run should be so. I think it will be found to be owing to 
from here to the boilers, which are situated on a lower · the extreme lightness of the helix (generally less than 
level. one grain) ; to the absolute continuity of the circuit-

The arrangement of the oil reservoir in relation to that is to say, the elimination of electrodes ; and also 
the boilers is perfectly safe. The level of the two large to the fact as each part of the spiral is tending to open 
tanks is below that of the boilers, so in case the regu- itself it absolutely preeludes any tendency for the sur
lators fail to act and cause the tanks to burst, no serious faces to jam or lock together. -.Electrical .Engineer. 
results will follow, so far as fire is concerned. The up- -.... _'-<II.H' ...... __ � ___ � 

per tank is so small that its contents would soak into I IT is a well known fact that birds enjoy much longer 
t.he ground before they reached the boilers, therefore terms of life than do mammals. Hesiod and Pliny 
no danger lurks here, even though the level of this tank ! both tell us of rooks that lived to the patriarchal age 
is above the fires. I of 700 years, and that the average life of a raven was 

The oil flows from this reservoir through the pipes to 240 years. How far this was correct we cannot de
the burners, under the boilers. These devices consume termine. It is well known that they outlive man ; 
the oil in the form of spray mixed with steam. Perfect while swans have been known to live 200 ye<trs, chaf
combustion is produced and no soot or smoke is caused, finches and nightingales have been kept in confine
yet volumes of black smoke pour out of the chimneys ment for 40 years. Girardin tells us that he had a 
surrounding the Tremont and Suffolk mills, while not I heron tor 52 years, and that he knew of two storks that 
the slightest trace of smoke can be Reen issuing from its . bunt their WlSts bl  thtl saJll8 pJaoe for forty years. 

Phonograph IlDprovelDents. 

Mr. George H. Herrington, of Wichita, Kan. , has re
cently patented a method of recording sound vibra
tions, in which the recording medium is first rendered 
plastic, then passed under the vibrating point or needle 
of the recording instrument while in such plastic con 
dition, and finally allowed to harden, to set the impres
sion and produce a permanent record. 

He says : I employ as a recording medium to receive 
the needle indentations a material capable of being 
softened or made plastic and of afterward becoming 
hardened. I cause such surface to receive the indenta
tions while in its softened or plastic condition, and it 
retains them when it becomes hard again. I prefer to 
employ a substance such as boiled tar, pitch, resin, 
asphalt, dental wax, or similar hard substances or com
pounds which become plastic when heated; and by the 
employment of heat I soften to the desired degree this 
surface as it passes under the point of the diaphragm 
needle, and then by cooling harden the surface to give 
the record permanency. The heat-affected medium is 
preferably applied as a coating to a suitable supporting 
thread, strip, or sheet. of metal, fabric, paper, or rubber, 
and this supporting body is also preferably flexible, so 
as to be readily wound upon spools and passed around 
wheels or drums. The recording surface may also be 
covered with an extremely thin metallic foil or be 
powdered to prevent sticking to the needle or to the 
wheels or rollers while in a plastic condition. The 
heat may be applied in any suitable way, and air, 
water, or steam may be used, the recording medium 
passing through a heating chamber or over or around 
heating drums or rolls j ust before reaching the dia
phragm needle. The cooling may be effected by an air 
or water chamber, or by drums, or by other suitable 
means. 

The phonograph may have a motor to move the re
cording mediuDl under the point of the diaphragm 
needle, and the same machine may, by the removal of 
the heating and cooling devices, be used to reproduce 
sound from such a record as has been described_ 

The same method and essentially the same apparatus 
can be employed for recording the movements of tele
phonic or telegraphic apparatus, so as to register mes
sages sent by such instruments. 

• .  e _ • 
I nsanity and Genins. 

A good deal of comment has been excited by the pub-
lication in English of Professor Lombroso'b ;,-", li'vn I " Insanity and Genius. " It is a work in which the I author claims that genius is the evidence of a degenera
tive taint, and is, in fact, an " epileptoid degenerative 
psychosis." We trust that our readers will not be made 
to feel a sense of apprehension concerning their own 
mental soundness by Professor Lombroso's thesis. It 
is one that has been worked at before by Moreau de 
Tours and a good many others, and neither the world 
in general nor the medical profession in particular has 
been seriously impressed by it. Men of genius have 
not, as a rule, been mad, except with an insanity of a 
scientific and scholastic kind, such as the world really 
needs more of. The eceentricities, Illonomanias, and 
emotional exaltations of genius have been incidental, 
and were not the basis of their character and tempera
ment. Insanity is essentially a non-productive eOIl
dition. No insane man has ever made a great discovery 
and originated great thoughts, or, by his own labori
ous efforts, changed the tide of human events. In
sanity is a condition in which the power of adjusting 
one's self and one's conduct to the environment is lost. 
Surely there is no loss of this kind shown in the work 
or conduct of men of genius. Contemporaneous sci
ence has dealt somewhat kindly with Lombroso for the 
valuable work he has done and the new fields of study 
he has opened. But the Medical Record thinks that 
when he makes out Newton and Luther insane, and 
Christ a paranoiac, one must think that the professor 
himself has neither sanity nor genius_ 

• ' e ·  • 

Ne,v Use for the Telephone. 

" The telephone is about to have a new application, 
namely, that of foretelling storms. A new discovery 
has been made as to one of the properties of this means 
of transmitting sound. By placing two iron bars at 
seven or eight meters distance from each other and 
then putting them in communication on one side by a 
copper wire covered with rubber and on the other 
side with a telephone, a storm can, it is said, be 
predicted at least twelve hours ahead through a dead 
sound heard in the receiver. According as the storn'. 
advances the sound resembles the beating of hailstones 
against the windows. Every flash of lightning, ",ud of 
course every clap of thunder that accompanies a stor.in, 
produ(lC3 a t:!:lock similar to that of a stone cast betwtlen 
the diaph1·agm and the instrument. " 

This paragraph, which we extract from /I- contempo
rary, is going the rounds of the papers ai'J a fresb item 
of information. It is pleasing to noro that the " dis
covery " was made as long ago as 1878. and that the 
SCIENTIFIC AMERICAN of that year and the follow· 
ing year contains several accounts of experiments il l  
t.he same direction. 
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Tin Poiso ning. 

To the Editor of the Scientific A. mel'ilJan : 
A few weeks ago I read in your columns of the ex

periments in which Prof. Weber, of the Ohio State U ni
versity, found such a number of " maximum doses " of 
tiu in every sample of canned goods examined. Can 
you, or any of your readers, inform me what is the 
" maximum dose " of tin salts, with authority ? In 
several authorities I have consulted, including Blyth 
on poisons and Wood I find no mention of tin at all. 
Although Battershall 'finds tin in 97 out of 109 samples, 
he seems not to consider-it a serious matter, and Dietzsch 
makes no reference to tin in canned goods, etc. The 
contents of a thousand million cans or more are con
sumed every year, yet Jovian poisoning seems not yet 
to have become widespread. J. L. H. 

Louisville, Ky. 
. f . � " 

Ho,v to ExtinguIsh 011 Fires. 

To the Editor of the Scientific American : 
In an article from Edward Atkinson in your paper 

he recommends sand to extinguish oil fires. It is good, 
if nothing better is at hand.; but sand is too heavy and 
settles to the bottom too quick. Common wheat bran 
or any kind of mill feed is far�better, as it is a better ab
sorbent and lighter and spreads easier. Oil burning in 
a vessel or on the surface of water cannot be extinguish
ed by sand, as it sinks too quickly ; but if a handful of 
bran be thrown on, it will smother out the flame be
fore it gets saturated and sinks. 

In manufacturing places, where the floor is saturated 
with oil, there should be kept handy a barrel or more 
of bran. Even wood ashes or road dust is better than 
sand. I have had twenty years' experience with carbon 
oils, and I know what is best with me. B. 

Titusville, Pa. , Dec. , �891. 

Rain llIaking o n  a Sntall Scale. 

To the Editor of the Suientijic Ame1'ican : 
I have read with interest the articles on " rain mak

ing " in your columns. They have served to recall a phe
nOlllenon I witnessed some years ago that Illay be of 
general interest. 

On a warm, close, foggy June morning after an early 
shower I was fishing from a boat on a small mill pond, 
about 100 yards from a house that stood on its edge. 
While watching the float on my line, some one closed 
the outside door of the house with a bang, producing a 
decided concussion on the air. As if a tree loaded with 
moisture had received a shock, so the rain drops fell on 
the smooth water all around at the same instant I 
heard the sound. So closely was the sound accom
panied by the precipitation that it became evident to 
me at once that the concussion caused that short rain-
fall. G. R. OVERHOKER. 

Reamstown, Pa. 
.. . . , . 

F lo rida Vegetatio n-Naphtha vs. Storage 
Launches. 

1'0 the Editor of the Scientific American : 

Battery 

I noticed in your valued paper an engraving taken 
from a photograph of the banyan or rubber tree here 
on Lake Worth, and from the comments thereon I was 
led to believe that a mistaken idea prevailed among 
most northern people of the peculiar plant life which 
is met with here. 

The fact of the proximity of the warm Gulf Strealll 
makes the immediate coast climate remarkably uni
form. Extremes of heat or cold are unknown, and a 
tropical luxuriance abounds OIl the hammock lands 
almost beyond belief to those who have only been 
familiar with northern Florida. 

Cocoanuts or mangoes will not�withstand frost, yet 
there are thousands of bearing cocoanut trees here now, 
and enough bearing mangoes to demonstrate the prac
ticability of its extened culture, and extensive plal1ta
tions are being planted. 

Yet, strange as it may seem, the yellow pine, used so 
extensively now for lumber, does not seem to do so well 
here as in northern Florida or Georgia. Perhaps it is 
owing to the soil. 

Have watched with interest the discussions of corre
spondents on jet propulsion. While I have nothing to 
offer in that line, I would like to inquire through your 
columns if electrically propelled boats can be run eco
nomically when near a station where batteries can be 
charged cheaply. Or will weight of batteries and ex
pense of maintenance exceed that of steam or naphtha 
fitted boats or launches ? 

What can some one who is familiar with the subject 
tell about it ? W. H. SANDERS. 

Lake Worth, Dade 00. , Fla. 
. .  , .  

MR. GEORGE L. SEVEY, an ingenious marble cutter of 
West Somerville, Mass. , has made a small operating 
engine composed of marble. It has a vertical piston 
and two side flywheels. The height is 23 inches and 
it is 10 by 20 inches square. There are one hundred 
pieces of marble, held together by 12 brass screws. 
The engine is operated by air pressure. 

$titutifi t �tutri,au. 2 1  
Teaching the Deaf to Speak. I cement consists of ce�ent and inert material, and very 

The Volta Bureau of Washington has prepared a finely ground cement IS weaker than common cement 
souvenir of the first summer meeting of the American I when tested neat, but stronger when made into mor
Association to Promote the Teaehing of Speech to the tar. The dividing line between true cement and inert 
Deaf. The book deals wholly with the case of Helen material is not exactly known, but a sieve having 
Adams Keller, the wonderful child who at the age of about 35,000 meshes to the square inch is probably very 
eleven years has learned to speak and to write, al- near it. The first test of cement, therefore, should be 
though she is blind and deaf. for the percentage that will pass through such a SIeve, 

This child's progress was the subject of an essay at which quantity will be the true cementitious material. 
the last meeting of the association by Sarah Fuller, On testing an English and a German cement, the �uthor 
principal of the Horace Mann School for the Deaf, of of the paper found that 10 per cent of the EnglIsh ce
Boston. The child was possessed of all the faculties ment and only 1Yz per cent of the German cement 
and senses of a healthy child, so far as was known, un- were left on a sieve of 10, 000 meshes to the inch, but on 
til upon recovery from a serious illness at the age of proceeding to use a sieve with 32, 000 meshes to the 
eighteen months she was found to have lost her hearing . square inch about the same percentage o� both cements 
and sight. In 1887 she was placed under the instruc- came through, and both therefore contamed about the 
tion of Miss A. M. Sullivan, who had been educated at same quantity of cementing material. Hence a sieve 
the Perkins Institution for the Blind, in Boston. Under of 10,000 meshes to the square inch is too coarse to pro
this instruction Helen developed with astonishing perly gauge a cement. 
rapidity the genius which has since commanded the ------........ H ....... .... _-----
admiration of those interested in instructing the Laslodernta Serrlcorne. 
deaf. We submitted a correspondent's letter relating to the 

In 1888 Helen paid a visit to the Horace Mann tobacco insect to Dr. O. V. Riley, of the entomological 
School. The interest that she then manifested in the division, Washington, who replies as follows : 
children and in the course of instruction suggested to The sample of chewing tobacco which you sent a few 
Miss Fuller that she could be taught to speak. It was days ago, with letter of inquiry regarding nature of in
nearly two years later, however, before any effort was jury and possible remedies, has been received. The in
made in this direction. Learning at that time that a jury is due to the beetle known to naturalists as 
deaf and blind child had acquired speech, Helen be- Lasioderma serricol"ne. It is well known from the 
came anxious to learn to speak, and Miss Fuller was damage it does to dried tobacco of all forms. I inclose 
quite ready to undertake to teach her. an account of this insect, together with the remedies 

Miss Fuller's essay describes how she gave the child that may be employed against it, from the pages of Iu
her first lesson. It was evidently a task requiring much sect Life : 
patience, for Helen was obliged to learn how to use her " The insect is a species which is found all over the 
organs ' of ,speech by feeling her teacher's mouth and world, feeding in Cayenne pepper, spices, tobacco, and 
throat, and determining by the same means the posi- other pungent substances. It is Lasioder-ma se1'l'icoJ'lI e. 
tion of the tongue and teeth. She proved an apt pupil, This injury to cigarettes has been observed in other 10-
and in a little while she was able to pronounce the calities, and samples of damaged goods have been sent 
vowels and to give utterance also to some of the con- to the division before. In tobacco warehouses in Balti
sonants. more particularly it has done much injury to cigars and 

Having gone through this preliminary drill, the cigarettes, preferring the latter. It is very abundant 
teacher shaped her lips for the vowel " a," and, with the one year and then disappears almost entirely for ' a 
child's fingers as guides, she slowly closed her lips and number of years. It is a night flier, and enters store
pronounced the word " arm." Without hesitation, houses through open windows or cracks at night only. 
Miss Fuller says, the child arranged her tongue, The best way to destroy the larVal and eggs is to 
repeated thp sound, and was delighted to know that thoroughly steam all the tobacco. The steaming which 
she had pronounced a word. is done in the preparation of cigarette tobacco is either 

Her next attempt at pronunciation was with the not thorough enough or the tobacco is left for a longer 
words " mamma " and " papa," which she had tried to or shorter time after steaming and before being made 
speak before going to the teacher. The best she could up, and in this interim the beetles enter it. Many pre
do with these words was " mum-mum " and " pup-pup. " cautions should be used. Cut tobacco should be kept The teacher commended her efforts, and in order to in tightly-closed boxes when not in use. All manu
illustrate to her how the words should be correctly pro- factured cigarettes should be packed up at t�1e close of 
nounced she drew her finger along the back of the the day's work, or if this be not possible, they should 
child's hand to show the relative length of the two be closely covered with flannel cloth. All the windows 
syllables, the child's other hand in the meanwhile rest- in the building should be closed at night, and its gene
ing on the teacher's lips. After a few repetitions the ral ' cleanliness should be carefully looked after. No 
words " mamma " and " papa " came with almost musi- dust heaps should be allowed to accumUlate, and the 
cal sweetness from her lips. walls should be kept whitewashed. The bisulphide of 

There were nine lessons after this in which the child carbon would hardly be a safe or pleasant remedy in 
proved an ideal pupil, following every direction with this case. It would be of considerable interest if you 
the utmost care, and seeming never to forget anything would carefully rettr the insect and note its habits and 
told her. At the close of her lessons she used speech natural history, particularly the length of time of the fluently. She received her first lesson March 26, 1890, different larval stages and the number of annual geneand April 19 of the same year, while at the house of a rations." 
friend, she relat'ed an account of a visit she had made ______ •• -+< . ...... .... _-----
to Dr. Oliver Wendell Holmes, in which her pronuncia
tion was so good that there were only four words out of 
more than a hundred that the teacher failed to under
stand. 

As part of this souvenir there are two letters wonder
fully well written by the child, the first at South 
Boston, April 3, 1890, and the second at her horne at 
Tuscumbia, Ala. , October 20, 1890. A photograph of 
the child is also published in the souvenir. 

Helen Adams Keller is the daughter of Major Arthur 
Henry and Kate Adams Keller. She was born at 
Tuscumbia, June 27, 1880. 

.. I • • • 
C ement Testing. 

To Keep Iron Pipes front Rostlng. 

A simple and economical way of tarring sheet iron 
pipes, to keep them from rusting, is as follows : The 
sections as made should be coated with a coal tar and 
then filled with light wood shavings, and the latter set 
on fire. It is declared that the effect of this treatment 
will be to render the iron practically proof against rust 
for an indefinite period, rendering future painting un
necessary. In proof of this assertion, the writer cites 
the example of a chimney of sheet iron erected in 1866, 
and which, through being treated as he describes, is as 
bright and sound to-day as when erected, though it 
has never had a brushful of paint applied to it since. 
It is suggested that by strongly heating the iron after In a paper on cement testing recently read before the 
the tar is laid on the outside, the latter is literally Engineers' Club of St. Louis, it is stated that probably 
burned into the metal, closing the pores and rendering the cement testing laboratory at Berlin is that which 
it rust proof in a far more complete manner than if the enjoys the greatest confidence both of consumer and 
tar itself was first made hot and applied to cold iron, producer. In this laboratory it i.s usual to observ? (1) according to the usual practice. It is important, of the weight P
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f course, that the iron should not be made too hot, or to produce p astlCI y, w lC varIes WI e ensl y 0 
k t t h t f t i t ·  I t th t should be . f tt · f th t d i ep 00 0 or 00 ong a lme, es e ar the clinker, with the tlm� 0 se mg 0 e ceme? ' an 
burned off. Hence the direction for the use of light with its fineness, (3) the rIse of temperature durmg set-
h ' . t d f th means of heatl'ng . . . . . .  s avmgs Ins ea 0 any 0 er . tmg, whIch varIes WIth the amount of lIme m the ce-

ment and with its fineness, but is also affected by the 
temperature, as cement does not set below freezing 
point, and (4) the fineness of the cement, which is of 
great importance, and finally the tensile strength both 
neat and made into cement mortar. If ordinary ce
ment is sifted through a sieve having 30, 000 to 40,000 
meshes to the square inch. the residue remaining on 
the sieve is found to have little or no tensile strength. 
But if this residue is taken and reground, a cement 
will be produced :mperior to the original cement, as the 
comparatively large particles which remained on the 
sieve were the best clinker, which is must difficult to 
pulverize. These facts show that urdinary Cl)llUllercial 

. ' . J . 
Our Wlntcrs _Ill Gradually Gro,v Milder. 

A reverse of seasons is supposed to take place upon 
this earth once in every 10, 500 years, due to the varying 
inclination of the earth's axis. About 1, 500 years ago 
we entered the epoch of a more genial winter tempera
ture, and if nothing happens to prevent, we may expect 
a gradual softening of our winter climate during the 
next nine thousand years, when another glac:�l epoch 
will begin. What sort of a country will this be in the 
year 11, 500 ? Will it resemble Egypt, with remains of 
great buildings buried or sticking up out of t;.16 sand, 
and knQwn to be mOl'G than 4,000 year>! 01<1 ? 
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THE FIRST VOYAGE OF COLUMBUS. 

There will probably be no more interesting exhibi
tion in connection with the World's Fair than the fac
simile which it is proposed to construct of the Santa 
Maria, the vessel in which Columbus himself sailed on 
his voyage of discovery. It is designed that this ves
sel shall be rigged as was the original, and manned by 
Spanish sailors in fifteenth century costumes, having 
OIl board also representatives in costume of all the 
functionaries who accompanied Colnmbus. It is 
hoped that this vessel will be ready in time to have a 
place in the naval review in New York harbor in Octo
ber of this year, after which it is to be transferred with 
due pomp and ceremony to Chicago, where it will 
afford not the least of the many wonderful exhibits 
there presented. 

As is well known, there were three vessels in the fleet 
commanded by Columbus, and the appearance they 
presented on approaching the first land of the New 
World is the subject of the accompanying illustration. 
Our engraving is from the celebrated picture by An
tonio Brugada, now in the Naval Museum, Madrid. 

J citutific �mtritan. f]ANUARY 9. 1 892 .  
were first observed, and o n  September 1 6  they entered at the estimated rate of from seven to eight knots per 
the vast plains of seaweed since called the Sargasso hour in cdm weather, the medium of propulsion being 
Sea. On the 18th and 20th many birds were seen, but a "  Bevis " patent feathering gun metal screw, which 
the land they were thought to indicate did not appear has been fitted in many government vessels and lar�e 
and the men became greatly afraid and discontented. first-class auxiliary yachts with highly successful 1'e
On the 25th a false cry of land was raised, and also on I suIts. The career of this semi-sailing, semi-steam ves
October 7, and on the 11th the Pinta fished up a cane, sel will be followed with interest by all concerned in 
a log of wood, a stick wrought with iron, and a board. shipping. 
At 10 o'clock on that night Columbus is said to have ------.. -+-, ..... ,-.. ------
pointed out a light ahead, and at 2 o'clock on the 
morning of Friday, October 12, Rodrigo de Triana, a 
sailor aboard the Nina, announced the appearance of 
what proved to be the New World. The same morning 
Columbus landed, in rich robes, bearing the royal 
banner of Spain, and took solemn possession of the 
newly discovered territory for their Catholic Majesties 
of Castile and Leon. 

Several other islands of the West Indies were dis
covered by Columbus on this first voyage, including 
the islands of Cuba and Hayti, or San Domingo, and 
off the coast of the latter island the Santa Maria went 
aground. No lives were lost, but the vessel was un-

A Gas Well Reopened. 

A strange thing happened the Royal gas well near 
Venice, Pa. , on the Barrett farm. The gas was struck 
some time ago in the fifth sand, and it poured out in a 
steady stream until a few days since, when it stopped. 
It was discovered that the well had caved in, and it 
was supposed it w(ts full of rubbish to the bottom. 
The men were ordered recently to drill it over again. 
They had not been at work long when there was a ter
rific explosion and the tools were blown out of sight, 
leaving the well as clean as a whistle. It seems that 
the cave-in had formed a bridge, and when it was 
pierced, the pressure of the accumulated gas did the 

DISCOVERY OF THE NEW WORLD BY COLUMBUS-THE ARRIVAL AT SAN SALVADOR, OCTOBER 12, 1492. 
F1'om the painting of Brugada, in the Naval MU8eum, Madrid. 

It represents the three vessels of Columbus' fleet when loaded and had to be abandoned, so that Columbus, in rest. The well is now supplying as much gas as ever. 
they sighted the island of San Salvador on the morn- returning to Europe, had to set sail in the little open This is the first time in the history of the business that 
ing of Friday, October 12, 1492, the large central one Nina. The return voyage lasted from the 16th of such an event has occurred. The chances are that any 
being the Santa Maria, in which Columbus sailed, the January to the 4th of March, 1493, on which latter number of wells that have ceased flowing are clogged 
other smaller vessels being the Pinta at the left and date the Nina dropped anchor off Lisbon, and Colum- up with debris. 
the Nina at the right. bus was thence for a period the most highly honored • I . '  • 

The Santa Maria was of 90 feet keel, and had four and distinguished of all the grandees in attendance Collhllon between a StealDshlp and a Whale. 

masts, of which two were square rigged and two fitted upon the Spanish court. He made two more voyages The Anchor Line steamer Ethiopia, on its last pas
with lateen sails. It was decked from stem to stern, to the New World he had discovered, and died thirteen sage to New York, encountered a large whale about 
having also a poop 26 feet in length, " beneath which years afterward at Valladolid, in comparative obscurity 800 miles ast of Sandy Hook. The captain and sec-
was the armament of heavy guns, with small pieces and neglect. ond officer were on the bridge, keeping a close watch 
forward for throwing stones and grape." It had eight • , .  I • ahead. Suddenly a whale came to the surface directly 
anchors and carried 50 seamen. The other vessels were I Large Auxlllary Ship. in tha path of the !lhip, and only a few feet ahead. 
styled caravels, undecked, and of small size, which was One of the most interesting vessels now in course of The ship was rushing toward the whale at the rate of 
deemed an advantage for exploring rivers and coasts, construction on the Clyde is the five masted sailing ship 16 miles an hour. There was no time to check the 
the Pinta having a crew of 30, and the Nina of 24 men. on the stocks of those noted builders of sailing craft, speed of the vessel, and almost before the astonished 
There were a surgeon, a physician, and some others, Messrs. RU!lsell & Co.,  Port Glasgow, to the order of officers realized it the ship's sharp iron prow crashed 
making a total of 120 souls in the whole expedition. Messrs. Rickmer, of Bremen. She is five masted, will into the monster. The blow was a direct, incisive one. 

The voyage which terminated in the great dis- measure about 3,800 tons register, and will carry at least The ship seemed to sail right through the whale, which 
covery on the 12th of October, 1492, was commenced 6,000 tons dead weight. But apart from her great size disappeared almost immediately, leaving a trail of 
from the little maritime town of Palos, in Andalusia, and the fact that she is built on the cellular system for crimson as far as the eye could see. Shortly afterward 
on the morning of the 3d of August preceding. Three the ItCcommodation of water ballast, her most distinC- 1 the whale was sighted astern, floating lif('iessly. When 
days afterward the Pinta lost her rudder and they put tive claim to the attention of the shipping world lies in the ship came into collision with the whale, the shock 
in at Teneriffe to repair, sailing. thence September 6. the fact that she will be supplied with triple-expansion I caused the vessel to tremble from stem to stern, and 
On September 13 the variations of the magnetic needle engines of su1llcien.t power to propel her when loaded somewhat startled the passengers. 
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PROGRESS OF THE WORLD'S FAIR BUILDINGS, 

The site of the Columbian Exhibition at Chicago 
has been for some time a scene of the most stirring life 
and energy, and the grounds are rapidly taking on the 
appearance the architects and managers have designed 
they shall present before the opening of the great fair. 
The rate of progress being made cannot be fully appre
ciated on the mere understanding that some four thou
sand men are now regularly at work on the fair 
grounds, for, with the generous scale on which the ex
penditures are being made, and the careful elaboration 
of the plans before the work was commenced, it is ap-

1titnfifi t �mtritan. 23 
Transportation Building, although not quite so far I power each. The plant for this lighting is to be put 
a�vanced, is being energetically pushed forward. The I in position and operated by contractors during the 
mild weather through most of December afforded op- time of the exhibition, and it is estimated that the 
portunities for pressing the outside work which had amount of electric lighting will be ten times as 
hardly been looked for, but which were taken advan- much as was employed at the Paris Exposition. A 
tage of to the fullest extent. This circumstance also temporary plant for electric lighting and power now 
permitted of almost continuous operations being. supplies all the saw mills and hoisting machinery on 
carried on in the docking of the interior waterways, the grounds. 
and the landscape gardener, Mr. Ulrich, has been able '.rhe Woman's Building, llOW so nearly completed, was 
to keep about four hundred men employed in grading, happily designed by a woman, Miss Sophia G. Hayden, 
filling, and tree planting. of Boston, who received a prize of $1,000 for the best 

At the same time the work in all the other depart- design furnished. It is 200 by 400 feet in size, and has 

ments is actively pro- corner and center pavilions connected in the first story 
gressing under the di- by an open arcade, surmounted by classic vases. The 
rection of numerous first story is Doric and the second Ionic, the center 
mechanical, electrical, paVilion containing the main entrance, and being treat
sanitary, railroad, and ed as a triple open archway of the story above, with a 
municipal engineers. row of free-standing Corinthian columns. The main 
The engines, boilers, gallery of the building will be 60 by 240 ft. , and there 
and 'belting to form the will be one room 80 by 200 ft. in which will be shown 
power plant will be ob- matters connected with woman's work from the earli
tained mostly free of est ages of history to the preEent time. 
cost from exhibitors, by The Transportation Building, between the Horti
whom they will be in- cultural and Mines Buildings, is very refined and simple 
stalled as exhibits, and architecturally. The main building is 960 ft. front and 
it is said that in this 256 ft. deep, and it will have a triangular annex of one 
way the necessary plant story buildings covering nine acres. Its cupola will 
for 16,000 horse power, be reached by eight elevators, and from it a most 
of the 25, 000 to be pro- beautiful view will be obtained of the entire exhibition. 
vided, is already secUl'- Its main entrance will be a magnificent single arch, 
ed. Negotiations have enriched to an extraordinary . degree with carvings, 
also been closed with reliefs, and paintings. The display here of locomotives, 
Henry S. Worthington cars, and everything belonging to the department of 
for a pumping plant transportation will, without doubt, far surpass any
free of cost for service thing ever before planned anywhere. 
on the grounds, with a The Mines and Mining Building is 700 by 350 ft. in 
capacity of 40,000,000 size, and the height to the main cornice is 65 ft. The 
gallons per day. A tri- grand entrances are at the north and south ends, and 
pIe expansion engine to are 110 ft. high and 32 ft. wide, each opening into a vesti
be furnished by a Mil- bule 88 ft. high and elaborately decorated. At each 
waukee firm has cylin- corner of the building is a pavilion 68 ft. square and 
del'S 30, 58, and 88 inches 90 ft. high, surmounted by a dome. The roof is of 
in 'diameter, with a 60 glass, 100 ft. from the floor, and a balcony 60 ft. wide 
inch stroke. Another and 25 ft. high encircles the building, eight stairways 
firm is to furnish six leading to this balcony. 
large engines develop- The appearance of the staff ornamentation, as well 
ing an aggregate of as the manner in which it is produced, is well brought 
3, 000 horse power, ope- out in our illustration of the clay model for a portion 
rating also compound of the arch of one of the doors in the Mines Building. 
a i l' compressors, t h e  The section shown embraces five or six different pieces, 
feed pumps, heaters, all so nicely joined on board backing that it is impos
condensers, and other sible to tell where the pieces come together, and yet 
appliances needed for readily separable to make the gelatine moulds there
the entire plant having from, in which the staff is cast in sections of convenient 
been secured without size to be easily handled. These gelatine moulds are 
c o s  t as exhibits. So about an inch thick in substance, and bring out all the 
many of the belting fine lines of the model with great diRtinctness, the staff 
manufacturers have of- castings in them accurately representing all the details 
fered to run belting as of the most delicate designs. The staff is a composi
exhibits that it is not tion of plaster of Paris and tow or other fiber, with a 
doubted all the supplies varying amount of alumina, glycerine, dextrine, etc. , 
desired in this line will according to the special casting to be made. Almost 
be obtained free of cost. any color desired may be readily produced upon it 

CLAY MODEL FOR SECTION OF ARCH OF DOOR IN MINES BUILDING. A temporary p o w e r  by simple external washes. There are now three con-
plant of 700 horse power siderable establishments on the fair grounds, employ

parent that another and a greater army of co-laborers is now in operation on the grounds, and a temporary ing altogether about 400 hands in the manufacture of 
is at work getting ready and forwarding to the site the pumping plant having a capacity of 3,000,000 gallons this style of exterior ornamentation for the Exposition 
materials to be used, sueh materials being furnished, per day. Buildings. 
as far as possible, in a state which calls for compara- About nine miles of sewer pipe have been already ------•• -+'�.H'�.�-----
tively little work to fix in completed condition. laid on the grounds, half of the entire work of pipe- PROF. DR. KOBERT has proved experimentally that 

Our first page illustrations represent the present aV- l laYing being finished. Eighty hydrants for the per- hydrogen peroxide is a valuable antidote for hydrocy
pearance of three of the important buildings of the fair manent work have been set, and forty-eight ejectors anic acid poisoning. It is to be given internally as well 
which are now nearing cOlllpletion, the work on these are being made for discharging the sewerage of the as subcutaneously until the odor of the acid can no 
structures being further advanced than that on any of principal buildings. Ample provision has been made longer be recognized in the exhalations and the symp
the others, although a great deal has been done on each to protect the buildings in progress from fire, and the toms subside. He found that lethal or even larger 
of the main buildings. The Woman's Building is entirely laying of the permanent water pipes is well advanced. doses could be given to animals daily for several weeks, 
inclosed and the oilers and painters are putting on the The electrical engineer has completed the plans for if hydrogen peroxide be injected in one cubic centimeter 
outside finish, while the plastering and completion of the interior lighting of all the buildings. These plans doses when the symptoms of poisoning appear. The 
the inside is in progress. The roofing of the Mines are said to call for 7,000 arc lights of 2,000 candle antidote acts by changing hydrocyanic acid into oxa
Building is being rapidly completed, and that of the power each and 120,000 incandescent lights of 16 candle I mide.-Pharm. Centralhalle, 1891, 570. 
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$titufifi c �ttttritau. 
Cotton 011 Soap. Luminous Paints. 

In the Queen's Bench Division Mr. Just ice C h arles FOR ORANGE LUMINOUS PAINT, 46 parts varnish 
lately gave j U dgment in the case of W i lson v. Union are m ixed with 1 7 ·5 parts prepared barium sulphate, 1 

Oil Mills C o m pan y  and Pearson. The action was part prepared I n dia yellow, 1 ·5 parts prepared mad
brought by Mr.  Joh n Hazelgrave Wi l son, che m i s t  and der lake, and 38 parts luminout! calcium sulphide. 

patentee of process for b l eaching soap, against the FOR YELLOW LUMINOUS PAINT, 48 parts varnish are 

Ullion Oil Mills Company, of South Sea House, Thread- . m ixed w i th 10 parts prepared bari u m  sulphate, � partt! 

n eedle Street, London, and Mr. Isaac Pearson, chair- barium chromate, and 34 parts lUlJ.\inous calcium sul

man of the company, and an oil refin er, carrying on phide. 
bnsi ness at the Rock Villa Oil Mills, Glatlgo w. FOR GREEN LUMINOUS PAINT, 48 parts varnish are 

The plaintiff clai med a royalty of 21. per ton on all mixed with 10 parts prepared barium sulphate, 8 parts 

soap man ufact u red by his process, or, alternatively, cbromium oxide green, and 34 parts luminous calcium 

damages for alleged infringement of his patent, and an sulpbide. 
i n j n nction to restrai n  the defendants' further infring- A BLUE LUMINOUS PAINT is prepared from 42 parts 
i n g. varnish, 10·2 parts prepared barium sulpbate, 6 ·4 parts 

'l'he defendants denied baving agreed to pay a ultramari ne bl ue, 5 ·4 parts cobalt blue, and 46 parts 
royalty, or having committed any infringement of the luminous calci u m  sul phide. 
plaintiff's patent,  and alleged that tbe patent was in- A VIOLET LUMINOUS PAINT is made from 42 parts 
vali d .  varnisb,  10 ·2 parts prepared ba.rium sulphate, 2 ·8 parts 

The plain t iff's patent was taken in 1883, and aimed ultramari ne violet, 9 parts cobalt arsenate, and 36 parts 

to uti l ize, for the purpose of man ufacturing a good l u m inous calci u m  sul phide. 
comm ercial soap, the m ucil age, or .. cotton oil foots," FOR GRAY LUMINOUS PAINT, 45 parts of the varnish. 
w h ich was a waste prod uct i n  the preparation of r e- are mixed witb 6 pa rts prepared barium sul pbate, 6 
fined cotton seed oil. The oil, wben first expressed parts p repared calciu m  carbonate, 0 · 5  part ult rama
fro Ul the cotton seed, is of a dark port wine color, and rin e  b l u e ,  6 ·5 part.s gray zinc sulph i d e.  

contai ns  suspended in i t  particles of the h usk of tbe A YELLOWISH- BROWN LUMIN OUS PAINT is obtained 
seed w h ich had passed i n to it during the extraction of from 48 parts varn ish , 10 parts precipitated barium 
t h e  oi l  by hydraul i c  pres!;u re. The dark oil  is  treated sulphate, 8 parts auripigment, and 34 parts luminous 
w i th a solution of caust ic soda, which partly llaponi- calci um sul phide. 
fies the oi l ,  and carries to t h e  bottom of the vessel in LUMINOUS COLORS FOR ARTISTS' use are prepared by 
which th e  oil is placed the coloring m atter and the u si n g  pure East India poppy oil  in the sam e  quantity 
portions of  the h usk remain i n g  in the l i q u i d .  leavin g i n stead of the varn ish,  and taking particular pains to 
the oil of  the color of an i n termed i ate sherry. The gri nd the m ate rials as fine as possible. 
m ucil age or m atter which falls to the bottom of t he FOR LUMINOUS OIL COLOR PAINTS; equal quanti
oi l consists of partial l y  sapon i fied matter mixed with ties of p n re linseed are used in the place of the var
portions of free oi l ,  caustic soda, and the resi nous and nish.  The linseed oil must be cold-pressed and thick
a l b u Ul i n o n s  componnds ol>tai ned from the husk of the ened by h eat. 
cotton seed. Some thousands of tons of this m u cilage All  the above lu m inous paints can be used in the 
are prod uced from the various factories every year, man u fa.cture of colored papers, etc., if the varnish is 
and the plaintiff clai med that h i s  procE'SS not only pro- altoge ther omitted, and the dry mixtures are ground 
d uced a good commercial soap, which it was not dim- to a paste' with water. 
!lul t to do, b u t  yielded this  in a bleach ed con dition, so The lu minous paints can also, be used as WAX COL
that it could be used for washi n g  m aterials witbout ORS FOR PAINTING ON GLASS and similar objects, by 
stai n i n g  t h e m .  T h e  bleach ing was acco m p l ished by adding, instead of the varnish, 10  per cent more of 
mea n s  o f  h y poch lorite of sod i u m ,  and h e  alleged t hat Japanese wax and one-fourth the quantity of the 
the d efen d ants had adopted the m ai n  featu res of  his latter of ol i ve oil. The wax colors prepared in tbis 
patent.  way may also be u sed for painting u pon porcelain, and 

The defen dant Pearson and M r. Tatlock, the public are then carefully burned without access of air. Pai n t

anal yst of the c ity of Glasgow, proved that the p ro- ings of this  kind can also be treated witb wate r gla!!s. 
cess as descr ibed by t h e  plai n tiff in his s pecification -Ztseh1". Oest. Ap. Ver. 
was unworkable, and that i t  was i m possible to separate • • • I • 
the coloring matter from the soap by t h e  use of h y po- M:agnetlsm. 

chlorite o f  soda in t h e  manner directed by the plai n t iff In tools it is due to a combination of position and 
by reason that the resinous and albu m inous coloring vi bration . 
m atter absorhed a n y  amount of the bleach i ng agent It is well known that vibration greatly assists 
em ployed without any appreciable alteration in the change in the magnetic state of a piece of iron placed 
color, and that the com m on sal t prod uced by t h e  de- in a magnetic field, and E wing has shown this q uan
composition of the hypochlorite of soda under the titati vely by a series of curves derived from actual ex
action of heat was detrimental to the process, as it  periment. 
threw up the colori n g  matter in a fine state of d i vision The phenomenon of hysteresis, or the lagging of a 
a n d  mixed i t  with t h e  soap, so that the soap p roduced magnetic  effect behind its cause, which is existent 
was useless. The w i tnesses fnrther proved that in the in all qualities of iron and steel , in soft annealed 
process used by the defendant Pearson, which he had i ron least and i n  hardened steel the most, is almost 
patented, and which was the result of a large n umber entirely obliterated in the former, and greatly 
o f  experiments after the fai lure of the plaintiff's pro- lessened in the latter, when tbe bar is subjected to 
cetlS, the defen dant saponified the mucilage with an vibrati on. 
excess of very strong caustic soda, whicb not only pro- A simple experiment, within the reach of nearly 
duced soap b u t  also d i l!ilol ved o.ut t he colori n g  m atter. every one, to show this effect, is the foll owing : 
The defendan t then passed open steam into the boi l- If an ordinary wrought iron poker be held in a ver
i n g  ma.ss and prod uced a violent mecbanical agitation ti cal north and south plane and one end be dealt a 
of the I i q n i d ,  and a com plete se paration of the soap sharp blow, it wi l l  be fou nd to have ass u m ed polarity, 
from the colored solution took place, and the soap which may be proved by presenting the ends in t urn 
cou l d  be at once r u n  or ski m med off, and after the to the north-seeking end of a com pass. One end of the 
soap had been washed with dilute alkali a good poker will attract and the other repel. If now the 
m arketable (!Oap was produced, wh ich caused no d is- poker be reversed in position and t he other end tapped, 
coloration in any fabric washed with it .  The soap was the polarity will be changed, and the end which for
somewhat dark in color, and as at fi rst th ere was some merly attracted the north end of the needle will now 
prej udice in the trade, the defendant bleached the be foun d  to repel it. 
soap by boi l i ng it with h ypochlorite of soda, and this The max i m u m  effect is  produced when the bar is 
was the infringe ment com plained of. The defendant held parallel with the dipping needle, and i t  gradual ly 
had not, however, bleached m ore than about 400 tons disappears as this angle is departed from, until, when 
of the soap, and was now prod uci ng a soap about the held at right angles to the di pping needle, no polarity 
color of Pears' soap without the use of any bleaching is developed by the blow, and if  tbe bar alread y have 
agents. polarity, it may be completel y removed by striking 

A J arge bod y of evidence was called to prove the the bar wben i n  this latter position. 
fai l u re of the plai n tiff's process, and several soap S ince a dipping needle Ulay not be accessible, this 
makers gave evidence of the use by them of hypo- latter effect may be easily produced by striking the 
chlorite of sod i u m for bleacb i n g  soap long prior to the bar when h el d  borizontally i n  an east and west 
date of the plaintiff's patent, and various specifications position . It will then be at right angles to an y ver
of Longmore, Watt, Briqueler, and others were put tical allgle in a north and south plane. As before 
forward as antici pating the plain tiff's patent. stated, the bar wi l l  acquire no polarity if struck when 

J udgmen t  was given i n  favor of the defendant. in this position. This ill not strict ly  true, however, as 
• • • • • it would be magnetized tran sversely, but its dimen-

ll' u rlfylng Carbon Bisulphlde ",Uhout Distillation. sions in this di rection being so smal l com pared with 
O n e  liter of the carbon bisulpbide is treated with 0'5 its length, the magnetism would be too slight to be 

c. c. of bromine and allowed to stand for three to fou r detected in the ordinary way. 
hours. The excess of bromine is  removed by agitation In the example given, the magnetic field is due to 
with caustic potash or  copper turnings. Any remain- the earth's magnetism, whose lines of force take a 
i n g  cloudiness m ay then be removed by agitation with nearly north and south direction and ten d to thread 
a little dry cal cium chloride, with subsequent filtration. an iron bar held parallel to them. The magnetic 
The carbon bisulphide treated in this way is colorless, reluctance of the bar, or the resistance which its mole
of pleasant smell, and evaporates without residue.- cules or

' 
molecul a r  m agnets offers to an arrangement i n  

.-t . Ohen6'Our. conformity with these linell, is overcome or lessened by 

an y means of molecular vibration. In some cases the 
mere tremor of the earth is  sumcient in this magnetic 
field to permit of this rearrangement. In others it 
requires a more violent vibration, such as may be 
caused by heat, by friction, or by a ,  blow, and it not 
infrequently happens that these agencies m ust be 
long continued to prod uce appreciable results. 

The magnetic reluctance of different sam ples of iron 
or steel varies not on ly with their quality and tem per, 
bein g  least with soft annealed iron and greatest with 
hardened steel, but also with the past history of the 
bar i n  question. 

It is found that a bar which has once been mag
netized in a gi ven direction and demagnetized w i l l  
more readily again take magnetism i il  t h e  original 
di rection than in the opposite one, and although two 
bars may be of identically the same com position and 
hardness, they will  vary in their suscepti bility as the 
stages through w hich they have pa ssed i n  the course 
of manufacture havtl varied. So that it has been 
well said that the suscepti bility to magnetism of a 
given bar 'is the result.ant of all the influe nces to 
wh ich it has been exposed in and since its manufac
ture. -Elect1·icity. 

. . , . 
Improved Storage Cells. 

This Is the storage battery of the Soci�te Anonyme 
pour Ie Travail Electri que des Metaux, the output of 
whose works at Saint-O nen,  Paris, is  at the rate of five 
tons a day, with a capaci ty for ten tons. Cells with a 
total storage capacity for 70, 000 lamps are now in use 
at Paris. The working capacity and d urability of these 
accumulators are sought to be increased without i n
crease of weight or cost. For tbis purpose the plates 
are made of grid pattern , with square holes filled i n  
with reduced lead o f  great porosity. Chlori de of lead 
and chloride of zinc are m elted together and the fused 
salts moulded in cakes of 2 i nches square, of desired 
thickness. The cakes are formed w i t h  cross grooves 
on both sides and a small hole t h rough the center. 
When cool they are removed from the mould, laid 
i n  batches between perforated iron plates and 
placed in a bath of hyd rochloric acid for 15 days. The 
chloride of zinc is thus dissolved out. The cakes are 
afterward dried, placed in moul ds, and m olten lead 
pou red in, form ing a framing, the lead also running 
into grooves on t h e  faces of t h e  blocks and i n to t h e  
slIlall hole-a self-supporting plate of good conductivity 
being thus produced. The plates are trimmed up and 
placed with zinc plates between them in a solution of 
cbloride of zinc, which reduces the chloride of lead 
squares to pure porous metallic lead, the last traces of 
chloride of zinc being removed by a bath of dilute hy
drochloric acid. They are afterward washed several 
times in alternate pure and acidulated water. The 
processes of red uction and cleansing are now com plete, 
an examination of the interior of the squares show
i n g  the pores of regular structure at right angle!! to the 
surface of the plate. The plates are then formed in 
the usual way by passing currents of eit;.ctricity, the 
emciency of the resuitan t cells being remarkabl y  high. 
The ordinary plates made by the Soci�t� h ave a ca
pacity of 10 ampere-hou rs per kilo. (4 ·5 per ' pound). 
Cells of special type for traction purposes possess the 
high rate of 19 , am pere-hours per kilo. (8 per pound). 
A remarkable feature is tbe high rates of charge and 
discharge. An i nstallation at the Hotel Con tinen tal 
having 55 half-ton cells b as an ordinary output of 600 
amperes. and on an emergency of 1,200 am peres, at 1 10 

vol ts, without noticeable faU in voltage, and without 
detriment to the plates. The largest installation w here 
they are used is that of M. Popp, where 25,000 16-can

die power lamps are supplied. There are no less than 
sixteen SUb-stations, all charged from one central gen e
rating station. The engines cease run ning at 4 P. M. , 
the batteries carryin� the entire load ti l l  next morn
ing. These accumulators have been adopted by the 
French government after severe tests, and, it would 
lIeem, constitute a most important advance in this de
partment of electrical practice. 

• t . ,  • 
The neat Diet. 

The attention of the French Society for the Ad vane,,· 
ment of Science has recently been directed by certain 
pbysicians to the evil effects of an excessive meat diet, 
or of raw, overkept, or bad meat. Tbe ptomaines thus 
prod uced introduce poisonous principles in the system,  
which the kidneys cannot th row off. Inhabitants of 
cities indulge far too freely in meat, often badly cooked 
and kept too long ; the poor and country populat ion 
do not often get their meat fresh. Professor Verneuil 
considers something should be done to remedy this 
state of things. He points out that Reclus, tbe French 
geograph er, bas proved that cancer is most freq uent 
among those branches of the human race where 
carnivorous h abits prevail. 

• • • • •  
Cocoanut Butter. 

This comparatively new product was at first said to 
be prepared from the milk of the cocoanuts, but as a 
matter of fact it is produced from the cocoan ut oi l ,  by 
treatment with alcohol and ani mal charcoal. wh ich 
removes the rancid flavor aud makes the butter wbitE'. 
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J titutific �tutri,au. 
A n  Ediooon Patent for C onnecting " Tension testing cables, etc. The finest wires in the world are I C h ignecto Ship Railway. 

Redu cing" Device.. In Multiple Arc. made at the factory, at the corner of Stewart and Con- I Mr. Ketchum, chief promoter of the Chignecto 
On Dec. 8, 1891, a patent was issued to Mr. T. A. duit streets. The smallest size is two-thousandths of an , Marine Railway, has notified the Dominion government 

Edison, entitled " Sytem of Distribution," No. 464,822, inch in diameter, but the diameter �ostly called for is 

I 
that an application will s�ortly be made to the ?,overn

which will attract considerable attention, owing to the three-thousandths of an inch. An Idea of the fineness ment for some of the SUbSIdy to be payable as mterest 
broadness of the claims embodied in it. The patent was of the two-thousandths wire is afforded by the number 011 the bonds which are to be issued. This, Mr. 
filed 'June 26, 1882, and describes the method of em- of miles there are in a pound. One pound of this size if i Ketchum says, would be practically a guarantee that 
ploying a high tension main circuit extending to a dis- unwound would reach from Providence to Woonsocket i the interest on the bonds will be paid, and' would not 
tant point and " tension reducers " located at a distance nearly sixteen miles, and a pound of the three-thou- involve any more expenditure on the behalf of the 
from the point of supply and connected with the high sandths would stretch from the City Hall to the chim- government than if the work had been completed last 
tension circuit in multiple arc so as to be independent ney of one of the mills at Lonsdale. year according to contract and the subsidy paid agreed 
of one another, the lamps or motors on the derived The magnet wires are covered with silk thread, upon. The subsidy to be given by the government is 
low tension circuit also being connected in multiple which is even finer than the wire, and is wound with $170,000 a year, payable after the completion of the 
arc. two layers, a process requiring the greatest delicacy, work in half yearly installments of $85,000 each for 20 

One method of accomplishing this object is described, as frequently the tendency is to cover the thread with years. The work of building the ship railw�i!!!I!ll!lal�� 
consisting of secondary batteries or condensers which wire instead of wire with thread. The wires are made menced in October, 1888, and another sea ' s w� V} 
are charged in series from the high tension circuit and of copper and German silver, and are unsurpassed for would finish it. The most difficult and l' y part t;( 
discharged in multiple into the low tension circuit, this uniformity of diameter and regularity of size. the work is accomplished, according to l\ • KetclJul,Jl. ' 
being accomplished by means of a revolving commu- The diamonds are set in brass dies without cutting. He says that nearly all the earthwork h been JcJJM,' . 
tator. The foreign wire makers wasted their time and money pleted, the roadbed has been graded, the e ankmenW iT  

The patent was the subject of  prolonged interference in  cutting the corners off the diamond chips in  order I and foundations made solid, the �arbor ap(]. B:'fl-;t , 
proceedings. Its claims are as follows : that the jewels might be set in a socket ; but at the proaches constructed, the masonry bmlt firm Bolld, 

1. In a system of electricai distribution. the combina- American Electrical Works the fragment is placed in and 12 miles of single track laid. About $3, 500, 0 '·bas 
tion of a main circuit extending to a distance from the the center of the die, and held in position by an alloy already been expended and about $1, 500,000 is nee __ 
source of electrical energy and having a current of high melted and poured around the diamond. This saves to finish the work. This is an interesting and import
tension, a constantly acting tension reducer connected time and expense in preparing the diamond for use in ant project. It is to be hoped the necessary money for 
with such main circuit by a multiple arc or cross cir- j wire drawing, and the die is as neat in appearance as its completion will be soon provided. 
cuit, so as to be independent of other similarly con- if the stone had been cut into ornamental shape. • • • 
nected tension reducers, and a translation circuit sup- It is difficult to secure the diamond chips of which Treatme n t  of J. ocoJllotive Hoiler 'Vaters. 

plied by such tension reducer with a current of lower the dies are made. The pieces in dema,nd are knocked At a recent meeting of the 'Western Railway Club, 
tension, SUbstantially as set forth. off the large jewels by the lapidaries and are often the subject of discussion was the treatment of locomo-

2. In a system of electrical distribution. the combina- used for rose diamonds, that is, diamonds with flat tive boiler water. The purge which seems to be the 
tion of a main circuit extending to a distance from the I surfaces. A few years ago the supply was abundant, most successfully used to remove and prevent scale is 
source of electrical energy and having a current of but since the discovery of the process of drilling holes composed of caustic soda and soda ash. About one 
high tension, a translation circuit, translating devices so small that they can scarcely be seen without a quart, costing one cent, is used in the locomotive boiler 
arranged in multiple arc in such translation circuit, microscope, the quantity in the market has been for every twelve miles of distance traveled. Mr. Lewis 
and a constantly acting tension reducer connected limited. said he had for the last year or more made a practice of 
with such main circuit by a multiple arc or cross cir- • I .  I • using coal oil. 'Vhen a boiler is washed out, and be-
cuit and also connected with said translation circuit, Electric Light.. for Kome, Italy. fore it is filled with water, I have a gallon of coal oil 
said tension reducer being charged from such main cir- A notable example in Europe of water power utiliza- poured into it, and as the water rises in the boiler, the 
cuit and discharging a current of lower tension in said tion in connection with electric lighting is afforded by coal oil floating on the surfaee deposits itself on the 
translation circuit substantially as set forth. the new electric station now being established at surface of the iron. There is no chemical action ; we 

3. In a system of electrical distribution, the combi- Tivoli, near Rome. There is at this place a large and know that coal oil is very penetrating ; that you can 
nation of a main circuit extending to a distance from valuable water power, a portion of which has recently take a block of cast iron of reasonable size and pour a 
the source of electrical energy and having a current of been utilized in the establishment of a large alternat- little coal oil on it and it will permeate through that 
high tension and a translation circuit with an interme- ing current station of a capacity of 2,000 h. p. , in- block. My idea about the coal oil is that it will per
diate secondary battery or condenser, and a continu- tended to supply a portion of the city of Rome with meate the scale, or go between the scale and the iron, 
ously working commutator throwing all the elements , electric light. Water is taken from the Falls of Tivoli lifting it from the iron, and then the expansion of the 
of such secondary battery or condenser together and · by an aqueduct from which there is a pipe line 62 boiler, due to heat, will crack off the scale, and it can at the same time rapidly forming a series connection inches in diameter to the wheel station. The entire be removed when the boiler is washed. 
with the main circuit to multiple arc connection with fall is 156 feet, and thelwater supply 106 cubic feet per Mr. Quayle said he had recently used potatoes. We 
the translation circuit, and back again, substantially as second. The power station consists of three 100 h. p. are using one peck of potatoes, and we find that the 
set forth. Pelton wheels which operate direct current dynamos impurities of the water seem to come out every tinle 

4. In a system of electrical distribution, the combina- used as exciters. Also six Pelton wheels couple direct the boilel· is washed, in the form of a mushy substance, 
tion of a main circuit extending to a distance from the to the same number of 3;)0 h. p. alternators which run about the consistency of cream and about that color, 
source of electrical energy and having a current of high at 170 revolutions per minute. Each alternator is only a little dirtier. I have learnt that sorghum is suc
tension, and a translation circuit with an intermediate designed to furnish current at 5,000 volts pressure and 45 cessfully used in stationary boilers as a water purifier. 
secondary battery or condenser, a commutator throw- amperes. The wheels are governed by hydraulic inlet Mr. Gibbs ;;aid : Any vegetable substance can be used 
ing all the elements of such secondary battery or con- valves, are worked by a sensitive hydraulic relay which in a boiler and it will break up the scale, owing to the 
denser together and at the same time rapidly forming is set in operation by a centrifugal governor. By this decomposition of the vegetable matter. The action of 
a series connection with the main circuit to a multiple means the speed is automatically kept constant, inde- every vegetable substance is the same. 
arc connection with the translation circuit, and an elec- pendent of the working of the maehine. .. � • I .. 
trie motor working such commutator, substantially as The alternating current so generated is to be trans-

Life Saving at Sea. set forth. mitted to Rome, a distance of 15� miles, by means of 
The Electrical Engineer adds, the Edison Company four stranded copper cables, each being 0 '05 square The recent heavy gales, and some of the catastrophes 

claims that the patent covers the placing of converters inch in cross section, and capable of carrying 120 that have resulted from them at various points along 
or transformers in multiple arc. amperes carried overhead on iron poles placed 114 feet our coasts, should again direct public attention to the 

.. � • , .. apart, and about 30 feet high, insulated by means of curious inefficiency of the appliances which are at 
Small 'Vlre Manufacture. double-shed oil insulators, specially designed for this present in common use for saving the lives of the crews 

work by Prof. l\�engarm' 1
'

. 
of vessels that. are cast ashore in storm;;.

. 
It need Says the Providence Journal : In Providence dia- ... 

mond dies are made and used at the American Electri- A drop of 1,000 volts, or 20 per cent, is to be allowed ��arcely be pomted out . that, where a wmcl blows 

cal Works. Until means for drilling holes through in these lines At the far end of the trunk mains the VIOlently off the shore, ShipS, though they llIay suffer 

diamonds were devised, wire was drawn through steel pressure will 'be reduced by step-down transformers to I in other ways, do not of�en come to grief hy runn�ng 

plates, which, however, failed to give satisfactory re- 2,000 volts, and distributed underground by Siemens I 
aground. �hat danger IS, of course, most threatenmg 

sults. The slightest wear in the hole spoiled the wire, cables to secondary centers, at which it will be again when the wmd blows strongly f�om the 
,
sea. Yet great 

which was made larger at one end of the coil than the reduced to 1,000 volts. part of our arrangements for savmg the hve� of wrecked 

other. The steel dies, therefore, had to be handled The six machines are all capable=of being worked to- 'I erews seem to be based upon the assumptIon that the 

with great care, and whenever the slightest wear was gether in parallel, the maximum 'number of five being dangerous gale;; come from t�e land and not .from the 

detected, it was necessary to pound the die and ream used together, and one machine being always in re- s�a. I.f not, why do we prOVIde the co�st b�IgB:de ser

the hole out to the size required. serve. Two of the exciters are sufficient to supply ex- vJ(;e WIth the rocket app.arat�s, . and Ol!ut to mSlst that 

The wire makers of Europe discarded steel dies when citing current to the whole of the dynamos, the third ShIPS shall carry somethmg sI�mlar ? E�en better t�an 

they learned how to drill rubies and sapphires. These being a reserve. the rocket apparatus f?r thiS servJe� IS. a small h�e-

dies were superior to steel dies, but they lacked the --- - _+-.......--- - -- -- throwing gun. An ordmary brass Signal gun, whIch 
can he adapted at very small cost for the purpose, will hardness necessary to the most perfect dies. Then The Deadly Cold Bed. 
throw a line with considerable precision for a quarter diamonds were drilled, and better results were ob- If trustworthy statistics could be had of the number 
of a mile.-London Graphic. tained, but the production of perfect wire was not I of persons who die every year or become permanently 

possible until after the imported diamond dies were diseased from sleeping in damp or cold beds, they would - I .  I -

reamed out. The wire as drawn through them was probably be astonishing and appalling. It is a peril 'rhe 1 00 P u zzle. 

rough, the inside of the hole not being smooth. that constantly besets traveling men, and if they are We have received a number of ingenious solutions to 
The American Electrical Works enjoys the distinc- wise they will invariably insist on having their beds the above-to so place the ten digits that their sum 

tion of having lLanufactured the only perfect diamond aired and dried, even at the risk of causing much trou- shall be 100. 'Ve submit a number of the same. 
dies used in the United States. About twelve years ble to their landlords. But, according to Good House- I (1) 0 + 1 + % + * + 4 + 5 + 87 = 100. 
ago, W. H. Sawyer, who has been connected with the keeping, it is a peril that resides also in the home, and (2) 10 + % + ,� + 4 + 5 + 78 = 100. 
company since 1878, made a number of experiments in the cold " spare room " has slain its thousands of hap- (3) 0 + 1 + 34 + 5 + 6' + 7 + 8 + !) = 100. 
drilling the jewels. Trial after trial was made, but the less guests, and will go on with its slaughter till people (4) 1 + 3 + 42 + 50 + 6 + 7 + 8 + 9 = 100. 
diamond was too hard to be pierced by :any of the or- learn wisdom. Not only the guest, but the family, -By C. F. Erhard. 
dinary methods. It was a long time -before he suc- often suffer the penalty of sleeping in cold rooms and (5) 5 + 10 + 36 + 47 = 98 + 2 = 100. 
ceeded in drilling the diamond, and it is believed that chilling their bodies, at a time when they need all their -By W: Donaghy. 
he is the only man in the country who has been able bodily heat, by getting between cold sheets. Even in (6) 0 + 97 + 1 + i + * + t = 100. - By H. S. 
to produce a perfect diamond die for drawing wire warm summer weather a cold, damp bed will get in its It is to be said, however, that the use of fractions in
finer than a hair pulled from one's head. deadly work. It is a needless peril, and the neglect to volving division, or of exponents involving multiplica-

These fine wires are used in making the receiving provide dry rooms and beds has in it the elements of I tion and virtually repetition of the same number, il:3 
instruments of ocean cables, the galvanometers used in murder and suicide. hardly fair. 
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26 
RECENTLY PATENTED INVENTIONS. 

Engineering. 

STEAM STEERI�G GEAR. - John Rus-

taken moves tbe case until his eyes appear in the mir· 
ror, tben drops a coin in the slot, and a clockwork 
mecbanism sets the machine in operat ion, the picture 
when completed dropping tbrough a chute upon a tray. 

sel l,  Lon� Isl and C i ty ,  :-. . Y. In accordance with this I An electric light and 1Iash lill:ht
, 

mechanism are also 
i nvention a st,eam cyl i nder is held on .uitable supports, provided for taking pictures at nigbt. 
which also serve as gu ides for piston rods, ports lead- DENTISTS' RUHBER DAM CLAMP. 
lUg Illto opposite end. of tbe cylinder from a steam Christian A. Mei.ter, Allentown, Pa. Tbe jaws of the chest. The Pistou rods are eacll connected With a clamp to hold a rubber dam in position arouud a tootb cro�sh"ad carry lUg a pll i tey over which a til ler rope b h" , 

'd d ' Il  ' I I extc lJdjj;, the til ler ropes bemg arranged at each end of are y t IS I,DVentlOn provl e WIt SImp, e eyers or 
the c y l i nder, so tbat botb ropes will move together, fi

b
ngers. not 

d
Plvoted toget

b
ber asda 

h
separate lUstrumentr, 

, . ' ut arrange to project eyon t e sprlUg portion 0 
w h i l e  the . tee rsman operates tbe wheel Just as If lie tbe clamp, whereby the clamp may be readily opened 
were steen n �  by hand, It bCl ng necessary to keep 

or mauipulated. 'I'hese fingers may be either permaneut 
t llrowmg It  m order to kee p the steam port of the t h th ' t b I bl r d ' f h '  1 f 

at ac ments to e Jaws 0 t e e  amp or remova e, cy III er open or t e to et 0 steam. beinl( in the latter case loosely connected by a light 
BOILER AND PIPE COVERING.-Robert chain, so tbat they will not be lost. 

S. Mil ler, W i l m i ngton, Del. This is an elastic com· 
position, to be put on in two coats, made of refined or 

washed kaoli n ,  cow or goat hair, asbestos fiber. feld_ 

spar, plaster of Part�, rag pul p, etc . , w i th water. The 
mak i ng and application of tbe composition. as descri bed 
by the inventor, varies. somewhat, but full instructions 

are given. It is des igned to be ti reproof and to cling 

clo8e where applif'd without. 8trap�, while it  is ahm 

an anti. rust, odorle:5s and waterprOO f covering, a good 

non· conductor, and takes a 11Igh pol ish . 

C OATING COMPOSITION FOR PIPES, 
ETC' .-This i s another I n vention o f  the same i nven tor 
for H. coat mg or outside tinh�h to various Of any speci al 
plastic coverings of steam pIpes, boi lers, and other 

watcr-ll i{ht and non-conduct ing surfaces. This coat

ing !3sves the expen�e of putting on canva8 or other 

similar o,lltside coverings, and call be washed clean 
and highly polisbed, not being affected by changes of 
temperature. 

SIPHON. - Jacob Singer, New York 
City. Tbis is  a �imple device, automatic in operation, 
at all times rcady for drawing liquids without requiring 
pumping or refi lling . 11 consists of a bent tube baving 
at each end a head adapted to form a liquid seal for tile 
ends of the tube, a faucet being arranged in the dis
charge head to facilitate drawing off liquid by the 
sipbon as desired, wbile the inlet head bas perforations 
to admit the Equid. The latter head is removed when 
the siphon is fil led with a liqni d similar to that to be 
drawn, previous to placing it in position for use. 

SEAL LOCK. - Sidney T. Nickerson, 
Topeka, Kansa.. This invention relates especial ly 
to devices for locking and sealing rail way car doors, 
and also applicable to other purposes, as the sealin� of 
chests, room doors, lockers, etc. The ordinary wire 
and lead seal may be used and a frangible seal, with 
this  improvement, or ei ther may be used separatcly, 
and the seal applied to mucb quicker tIme than usual . 

Kalhvay A.ppllances. 
The frangible senl, preferably bearing the initials of the 
company using i t  and a number, is more readily seen 

CAR COUPLING. -C haries J. Kni�h ton ,  at night when taking car records than the lead seal, and 

Jr., Birmingham, Ala. The coupling hool" accordmg the seal mechaOlsm rannol be picked or the door open· 
to this lDvention, i� pivoted w i.thin the drawhead, and I ed without breaking the seal. 
has a curved rear end, u pon whtr� hear. a cam-shaped PERMUTATION PADLOCK. - William M. hlock attached to a rock shaft JOll rna led to l ugs or . 
bruckets and extending across the end of the car, there Brooke. Brooklyn, N. Y. Tbls . lock has a two-part 
be i ng an arm near each eud 01 the shaft on which is a case, one compartment 01 which IS open at �ne side and 

weight. The improvemunt is designed to atIortl. an at tte top and has a series of tumblers, whtle the other 

automatic coupler of rew and s i mple parts which can has an Internal shoulder� tbe s.taple to enter the ca.e 
be employed with an varieties of hnk couplers, and having one member provl�ed with �eeth to engage the 
with whicll un:oupling is effected from the sides of tbe tumblers and the other With � sprmg c�tch to engage 

the shoulder. When the lockmg staple IS removed the 
cover can be easily taken off and the combination caf. 

D UMPING CAR. - Paul E. Glafcke, changed , but when the staple is in place the tumbl ers 
Cheyenne, Wyomiug. Tbis car is  arranged to dump cannot be reached. To insert tbe staple and fasten the 
automat ical ly when the door is un l ocked, discharging lock it is only necessary to push both members of the 
the load in any desired d irection, while the construction staple to place, regardless of the position of the 
is desh(ned to be simple and durnb le. The wheeled tumblers. The construction is designed to be strong 
ttuck has a notched circu lar plate, between which and and inexpensive. 
the tu rntab le turn� a fri ct ion plate, the rec 'ptacle on LOCK. _ Al vin F. Harrison Greele ' 
thc turnt.able havmg an mchneu bottom and flarmg . ' .) , 
si de. w i th a door at i ts o pen end while an arm pivoted Kansas. In the case of this lock IS a keeper plate havmg 
on th� frame en!:ages the notche� in the p late. A rod I �n outer an d inner recess •

. 
a slid in!' latch bolt and. a slid· 

cxten ds from the door to the opposite end ot the car mg supplementary bolt With fingers. one of which has 
whereby the latch ma be eleased and the door locked I a tootb to engage teeth on the lock case, while a link 
in open position fromYone :nd of the car. pivoted i n  the case has its ends pivoted to both bolts. 

The luck is deSigned to be simple and dnrable, opel'ates 
FLOOR FOR CATTLE CARS. -Ferdin and w itbout springs, and is adapted for use as night lock 

M. Canua, New York City. This invention provides a as wel l as a day lock, having meaus for being operated 
floor constructed of al ternati ng high and low boards, from the inside without a key. 
torn:i ng "paced raised parts integral with tbe Iloormg 

bo"rds, in order to give a proper footing to tbe cattle, 
Ihe raised parts thus formed not heing liable to be 
broken off hy t.he cattle, or by the use of the car for 
carrying miscellaneous freight. 

IUecllanlcal A.ppllances. 

GRINDING MACHINE. - I vor R. Titus, 
H u n ti ugton, \VC8t Va. This is a �i mple and efficient 
machine for grindiug the peripheries of car wheels, and 

ha$ a r i�id frame carryi ng a spider provided with three 

guidin� roI:s, one of which is furni�hed WIth a clutc h  

to engage the flange of a wheel a n d  rotnte it during the 
gri nd i ng. while t he gri nd i ng mechanism has a laterally 
and vertical ly  adj lt�table wheel .  Combined witb the 
grind i ng machine is a crane for l i fting and placing the 
wheel in the machine, while the t urret has a cover 
which exc: urles grit and dust from tbe gearing and the 
bear i ngs of the shaft, 

BALE TIE MACHINE . -Wilbur E. Glad· 
ding, Runto ul,  Kansas. T h i s  i8 dcsigneJ t o  b e  a d u rable 
aud effic ient machine for ruaking balr. ties of wi re, ul80 

straigh tening- th� wire, and the bale ties being rapidly 
and nicely formed. The head stock of the machine 
has a ben[ arm e xtending above the machine frame, 
and a revoi lible an i longitudinally movable Bhaft is 
mounted in the stock, on an arIll of which is  pivoted a 
split lever adapted to swing over the shaft, wbile a pair 
of spri ng arms provided with guide feet is  pivoted in 
front of the lever. 

H AI R  WORKING MACHINE . - George 
A. Wil l iam., San D ie)(o. Cal. This machine comprises 
a series ot swingi ng ne"dle bars having hooked needles 
at tbei r lower ends, a series of movable shnttles ar
ranged opposite the needles, a c1otb .carry ing carriage 

project-ing between the needles and sbuttles , and a 
lever mechanism for simultaneously actuati ng the 
needles, shuttles and carriage , witll various other novel 
features. The mllcbine is designed to automatically 
draw hair through a web of loose cloth or other ma
terial, and knot the hair so that It caunot get loose, 
while i t. may al80 be used tor securing any fibrous ma
terial i nstead of hair to any suitable web or body. 

Miscellaneous. 

COIN OPERATED PHOTOGRAPH MA
CHINE .-Pierre V. W. Welsb. New York City. This 
machine ha. a vertically adjustable case to carry the 
lens, arlj acent to which is a mirror, while th ere is a 
.hutter for the l en., beh ind and below which are de. 
veloping and fixing chambers, a swinging plate holder 

being pivote<j behind the lens and above the chambers. 
at the bottom of wllich are slotted valves, and a coin
operated mechanism is provided for movrng the shutter, 
plate holder and valves. One wbose picture Is to be 

8 E W I N  G MACHINE ATTACHMENT. -
Antbony B. McDowell, Edna, Texas. This is a grind
ing attacllment which car: be q u ickly made fast to the 
Ily or hand wheel of the macbine, tor the sharpening of 
needles, 8ci8sors, knives, etc. It has a barrel portion 
w ith a central socket into which the hub of th e wheel 
fits and radial spring clamp arms with curved ends to 
s l ip over the edge of tbe wbeel, the barrel forming a 
spindle for an emery or other grinding wheel. The at· 
tachment can be quickly pnt on and taken off, and is 

simple and cheap in construction. 
TROUSERS PRO'I'ECTOR. -Oscar J onach, 

New York City. T h i s  i. a sbield  for the lower edges 
ot pantaloons, adapted to be quickly attached or re

moved, none of the attaching devices being visible 
from the exterior, and tbe cloth fitting snugly to the 
shield. Tbe shield is  semicircular, made ot sheet 
metal, celluloid, bard rubber, or other �uite.ble sub
stance, and has a slight fiange at the bottom to extend 
below the lower edge of the garment, whil� at its ends 
lire sl ightly curved needles to enter tbe hem at the 
inner sides, and at the center of the .hield at the back 

is a hook, to be also attacbed to the hem. The natural 
elasticity of the cloth i s  not materially interfered with 
by the attachment of the device. 

ROCKING CHAI R. - James T. Mi tch ell,  
Monticello, N. Y. This is a platform rocker designed 
to e ive a gliding rocking movement to the cbair body 
and dispense with the use of springs. There are sell:D1en· 
tal surfaces on tbe lower edge of each side of the chair 

body and a pair ot rollers on each side ot the base, one 

for each segmental surface, while projecting up from 
the base between the rollers are brackets also carry ing 
rollers traveling in tracks on the chair body. The 
chair and its platform are by this construction effect
ively connected, and the roller connection is such that 
the chair has an easy movement, with a minimum of 
friction . 

SAND Scow.-William Osborn, D uluth, 
Minn . This scow has hopper-like sand compartments 
at each end and between them a water compartment in 
whicb is located a suction device. The bulkheads 
which torm the end walls of the water compartment 
have vertically sliding gates, a suction pipe being 

adapted to be moved t,hrough the gateway, while there 
Play be a track on the deck of the scow to support a 

carriage on which the suction pipe is moved, althongh 
the improvement may b" applied to a v essel without a 

deck. The suction pipe is connected to any approved 
pattern of sand or other pumps. 

FLUSHING DEVICE.-John C. Spencer, 
Anniston , Ala. 'l;his is an automatically operating 
Ilushing arrangement, connected with the tank supplied 

with the water necessary for flushing, whereby, as the 
water rises in the tank, by mealls of floats, valves, and 
levers, a portion will be intermi ttently dilCharged ,uffi-

cient to do effectlve work in Illlshing. The construc
tion is simplc and the actiou positive, no matter what 
is the condition of the water in tbe tank, nor how slow 
the supply. 7'M charge f(yT Insertion und<r this IIMd. is One Dollar a line Jor each insertimt : about ei{1ht 1Vords to a line. Aat'er

tisements mu.st be received at publkat'Km. offiCi as early as Thursday l1wruing to appear in the following 'Week's issue. 

For Sale-Several very good second-hand planers of 
medium sizes. �'Irst class order and prices low. W. P. 
Davis, Rochester, N. Y. 

Acme engine, 1 to 5 H. P. See adv. next issue. 
Presses & Dies. Ferracute Milch. Co., Bridgeton, N. J . 
6 Spindle 'I'nrret Drill Presses. A.D. QUint, Hartford,Ct. 
Presses, Dies & Wire Mach'y. Amer. Tool Co., Clev., O. 

M ETAL SOIL PIPE. -Robert C. Black, 
St. Paul, Minn. Tbis pipe has a cleaning chamber 
with annular shoulders at its ends and a lateral open
ing, a removable cover with a threaded aperture tor 
connection with a test pipe, a detachable plug adapted 
to clo.e communication between the chamber and 
one enel of the pipe, and various other novel features. 
The construction is such tbat tbe pipe may be 
tboroughly, quickly and conveniently cleaned, and 
heavier rods ' and scrapers may be employed with it 
than has beretofore been customary. For Die Sinking, Steel and Iron Drop,Forgings, address 

HOE, PICK AND SHOVEL. - James W. N. Eccles & Son, Auburn. N. Y. 
Hnrst, Hotchkiss, Col . This is a combination imple
ment, embracing in one device all three of tbe tools  
named, the parts b�ing so made that Ihey can be con· 
veniently and compactly arranged, and the tool quickly 
and easily changed from one implement to another, the 
devices not in use not interferm� witb the use of the 
one it is destred to employ. Thc lower end ot the 
handle is hifurcated and in it is pivoted the tang of the 
.hovel, the tang extending enongh beyond the pivotal 

point to cnn.titute a pick, and the arrangement being 
such that the shovel can be locked in position as II hoe, 

as its tang is fixed in the position of a pick. 
HAM COVER. - Wi l helm Wohl tman n , 

New York City. A covering sheet of suitable fabric is 
arranged to inclose the ham, the sides of tbe sheat over
lapping one another, while a series of buckle straps is 
arranged on the back ot the sheet to close it over the 
ham. Ou one end of the sheet is a draw string and on 
its other end Is an elastic to close the ends of the sh�et, 
t o  protect the bam from dust, insects, etc. 

Steam Hammers, Improved Hydraulic Jacks. and Tube 
Expanders. R. Dudgeon, :U Columbia St., New York. 

For Sale-A new and valuable invention. Send for full 
deSCription. E. A. Spotswood, Jr., San Antonio, Texas. 

Screw machines, milling machines. and drill presses. 
The Garvin Mach. Co .. Lai�llt and Canal Sts., New York. 

Centrifugal Pumps for paper and pulp mills. Irrigating 
and sand pumpln,z plants. Irvin Van Wie, Syracuse, N. Y .  

.. Pneumatic Cotton Picker " will pick 30 acres dally. 
Will sell share or place on royalty. C. Baldwin, Quincy, 
III. 

For Sale-A vacuum ' pan, a digester or converter, a 
stili. All  copper. Apply to J.  Edw. Crusel, New Orleans, 
La. 

Scale removed and prevented in boilers ; for each 50 
horse, 10 cents a week. Pittsburgh (Pa.) Boiler Scale 
Resolvent Co. 

For Sale -·Part interest in valuahle device for fastcn
Ing pitchforks, hoes. etc .• to their handles, by Howard 
Otis, Ashland, Wis. 

The best book for electricians and beginners in elec
DESIGN FOR A BADGE. - George Big- tricity Is .. Experimental Science," by Geo. M. Hopkins. 

nell, Cheyenne, Wyoming. This is a political design, By mail. f4 : Munn & Co . • publishers, 36t Broadway, N. Y. 
consisting of a shield and superposed banner mounted 
on tbc face of the .bield. 

NOTE.--<':opies of any of the above patents will be 
furnished by Mnnn & Co., for 25 cents each. Please 
send name of the patentee, iitle of invention and date 
of this paper. 
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For the original Bogardus Universal Eccentric lIIi11,  
Foot and Power Presses, Drills. Shears, etc . •  address 
J. S. & H. F. Simpson, 26 to 36 Rodney St., Brooklyn, N. Y. 

Wanted-A centrifugal macblne for drying purposes. 
Full particulars and price, and where a mach ine can be 
seen running. Address P. O. box 336, Frederick, Md. 

Eitel I'ic lty, the popular electrical Journal. Practical 
articles, profusely Illustrated. Published weekly. Sub
sCription. �2.50 a year. Times Building, New York. 
Write for sample copy. 

Competent persons who desire agencies for a new 
popular book. of ready sale, wltb handsome profit, may 
apply to Munn & Co., Scientific American office, 361 
Broadway. New York. 

PI",,,,. Advertisina. 

2,000 Inches In Mining Journals. 
8,000 Inches in Mannfacturing Journals. 
.5,000 Inclles In MIlling and Lumher Journals. 
For rates and positions, address 
Manufacturers' Advertising Bureau & Press Agency, 

111 Liberty Street, New York City. 

1. Elegant plate in colors of a picturesque residence 
in tbe American Renaissance style of arcbitec
ture, erected for Gen. T. L. Watson, at Black 

Rock, Conn. Two perspective and an interior 
View, witb Iloor plans, etc. Henry A. Lambert. 
architect, Bridgeport, Conn. arSend for new and complete catalogue of SclentiOc 

and other Books for sale by Munn & Co., 361 Broadway, 2. Plate in colors of a colonial house erected at Port- New York. Free on application. 
land, Maine. Perspective elevation and Iloor 
plans. Cost $3,800 complete. 

3. A very attractive residence at Sell Side Park, Bridge. 
port, Conn. An admirable design. Floor plans 
and perspective elevation. Cost $18,000 com

, plete. 
4. A cottag" at Richmond, Mo., erected at a cost of 

$1,600. Perspective elevation and Iloor plans. 

5. Two Iloor plans and perspective view of a moun· 
tain cottage in Massachusetts designed by the 
late H. H. Richardson. Cost $10,000. 

6. View of the Drexel Institute of Art, Science, and 
Industry, recen tly erected at Philadelphia, at a 
cost of $600,000. 

7. The Parsonage of the First Baptist Cburch at 
Gardner, Maine. Cost $2,500 complete. Per· 

spectlve and fioor plans. 
S. Ground plan and perspective view of the First 

Baptist ClIurch recently erected at Gardner, Me. 
Cost complete, $8,000. 

9. A residence at Bridl(eport, Conn. Cost complete 
$3,400. Perspective and plans. 

10. View of the German House in Chicago. 
11. A church recently built at Oneida, N. Y. Cost 

$2,400. Floor plan and perspective. 
12. Tbe beautiful residence of Geo. C. Hollister, Esq., 

at Rochester, N. Y. Mr. James Cutler, architect. 
13. The World's Columbian Exposition-making of 

staff decorations. 

14. Miscellaneou. contents:  Durability ot redwood.
Is iron rust a cause ot fire f-Types of chairs, old 
and modern, iIIustrated.,-How to build a rain 
water ctstern and filter, iIIustrated.-Bird tracks 
in stone.-R�paratiou of zinc castings.-Still  
water mains in Toronto.-The bnilder of the 
White House.-What constitutes the best paint.
World's Fair notes.-A heavy standard moulder, 
illustrated.-A staircase and hall desill:n, i IIus· 
trated.-Bot water V8. steam heating.-Scbmidt's 
improved window frame, illustrated.-V'al ue of 
thoroughness.--Improved Warner door hanger, 
illustrated.-An improved hand scroll and resew, 
iIln8trated.-Artificial stone.-An improved Ilour 
bin and sieve, illustrated. 

Tbe ScientifiC American Architects and Builders 
Bdition is issued monthly. $2.50 a year. Single copico.. 
25 cents. Forty large quarto pages, equal to about 
two hundred ordinary book pages : forming, practi. 
cully, a large and splendid MAGAZINE 0"1' ARCHITEC' 
TURE, ricbly adorned with e legant plates in colors and 
with line en�aving@, illnstrating the most interesting 
enmple. of Modem Architectural Construction and 
allied sn bjects. 

The Fnllnes8, Richnee!, Cheapnes8, and Convenience 
of thia work have won for it the LARGEST CIBCULATION 
of any Architectnral publication in the world. Sold bJ 
all newedealer8. 

IlUNN '" CO .. PuBLl8HEIIA, 
881 Broadwq, New York. 

HINTS TO CORRESPONDENTS. 
Names a n d  A ddres .. must accompany all letters, 

or no attemion wil l  be paid thereto. This is for our 
information and not for pu b l ication. 

Re.erences to former articles or answers should 
give date of paper and pu�e or number of question. 

I n qll i ries not. answered in reasonable time shon ld 
be repeated: correspondents will bear in mind that 
some answers req u i re not a littl e research. and, 
though we endeavor to rep l y  to all either by letter 
or ill th j� def'flrt,ment. ellch mnst take his turn. 

Speci a l  W rille n I n formation on matters ot 
prrsonnl rather than J,!eneral interest cnnnot be 
expected w it hou t  remu nerut ion. 

Scl e n l U l c  America .. Supplem ents referred 
to may be 'had at the nllice. Price 10 cent. each. 

Books referred to prompt ly suppl ied on receipt of 
prIce. 

M I :;':�:"�S
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b
�i':/xamination should be distinctly 

(3838) C. H ,  B. says : Supposin g  there 
to be a str"am of water filling a 36 in. pipe, Ilowing 
from 40 tt . to 50 f t. per minute, and having a tall of aoo 
ft. approximately, what would be the relative power 
that could be developed by a single undershot wheel. 
aud by a series of overshot wheels, Ray of 24 ft. diameter, 
so placed as to util ize as far as possible the entire fall 
ot 300 ft. 1 A. The total value of your stream as stated 
is 157 horse I= 0wer. You can util ize of this power by 
the best impact wheels abont I3\) horse power. Witb 
an overshot wbeel of 24 ft. dtameter. yon have l i ttle or 
no benefit from the great height, and �an realize IItile 
better than 15 horse power. Wtth 1\ common under
shot wheel, in wbich you may make tbe impact from 
the pressure in the pipe available, you may realize 50 

horse power. 

(3839) H. A. asks : 1 .  If there is any
one at pre.ent experimeuting with calked CllSt Iron 
pipes for the use of 8team. If '0, what i s  the resultf 
A. Cast iron pipe with calked joints is not used for 
steam at any pressure. It does not remain tight but a 
short time, owing to expansion alld contraction by the 
heat of the steam. 2. Will a 4 tn. cast iron p ipe III! 
above stated stand a pressure from 10 to 25 lb, ? If not, 
what is your idea of making lise ot the said pipes tor 
the circulation of steam ? A. The pipe will slund the 
pressure. but thp. joints work loose when made with 
lead. Would stand better, if with rust jotnts, for a 
short time. Thin cast iron pipc of this cla8s with rust 
joints i. used for hot water beating when there is but '
slight pressure. 

(3840) J. Q. D. a@ks : 1. Have locks ever 
been constrncted in the month of tidewater streams 
where the water was not at low tide sufficient for largc 
vessels to navigate, in order to retain a uniform depth 
of water, and also to prevent thc curreut that so mnch 
retard. tbe speed of boats, both going in and coming 
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out to .ea! A. Tbe slack water navigation of streams 
has been long in lise. of which the navigation of the 
Schuy lkill River. from Phil .. deiphia to Pott.ville. is a 
notable eX"ll)ple. The Sault Ste. Mary Cdnal is also an 
example. Tide lock. have also heen long nsed in the 
United States for ordinary canal purpo.e3. and in 
England for the large.t .hips. 2. I. there any geo
graphical rea.on why .uch locks could not be bnilt in 
Ihe mOllth of the Jame. River . ..  t .ome .uit .. ble place 
ahove Newport New@. and thus form a motionle •• level 
of over 100 miles. and gain at least 4 ft. of water as 
again.t low tide ? A. There i. no rea.on that we know 
of to prevent the Jame. River heing made naVIgable by 
.lack water. except the ri2bts of rip .. rian owners. 3. 
What is an approximate e.tim .. te of mile. of navig .. hle 
stre .. m. In this country. that could he so improved! 
A. There are thollsands of mile. of .treams in the 
United State. that could thns he made n .. vigable as well 
a. a sonrce of power. Railroad competi tion seems 
now to be a har to this cl .. ss of improvement •. 

(3841) N. M. W. asks : 1 .  What size 
and quantity of silk covered magnet wire should be 
used 0 11 a Bell telephone. and to what re.istance 
wound ! A. Use enongh No. 311 wire to hring the re.i.t
ance np to 150 ohms. 2. Would �o. 32 cotton covered 
do, and whllt amount of it. and resi.tance ! A. No. 32 
wi l l  not answer so wel l. S. What nnmher in American 
or Brown and Sharp gauge corre.ponds to No. 36 B. W. 
U. wbich I have been told to use on my telephones ? 
A. No. 3,; Americ .. n gange correspond. to No. 36 Bir
min2ham gauge. 4. I have .ome � iu. by 6 in. steel 
mal!"net.. very .trong. Are they of proper size? A. 
Ye.. 5. My diaphragm. are of common tintype pl .. te. 
Is this proper. or .honld they be thiem,r? Di .. meter 
of d iaphragms. 2l1i in . : d iameter of .peaking hole, 
I t. in. How far from end of m .. gnet .hould diaphragm 
be placed ? Where can I get very th i n iron or steel 
for diaphragm. ? A. Tin type plate. will answer for 
diaphragms. You can get thin tintype plates from 
de .. ler. in photographic supplies. 6. What dimensions 
are be.t for bohhin! Dist .. nce from di .. phragm to 
hottom, of hox about .ix or seven-eighth. of an inch. 
A. It i. not very matt>rial. Con.ult SUPPLEMENT. No. 
140. 7. What has hecome of the " Hon.e " telephone. 
which you described in the SCIENTIFICl AMERICAN some 
year. ago? I think you stated that it would be pnt on 
the market. A. We do not know that anything is 
hemg done with it. 8. How long a l ine conld he op
erated with above telephone. without hattery. �nd if 
battery were nsed, of what kind .honld it be. and how 
connected ? A. On a l ine unaffected hy induction. you 
can prob .. bly .ecnre fair re.ults for .. di.tance of from 
two to three mile.. 9. When .ize of wire i. given. 
witbout specifying. i. the American gange implied ? 
A. Yes. 10. I h .. ve .ome one qu .. rt bichromate of 
pot ...... batteries. and some of the c .. rbons are hroken. 
.. nd I wI.h to replace them my.elf. They are fixed in 
hra •• pl .. tes. which have rai.ed pieces running acro.s 
them on each side of carbon. The carhon seems to he 
fa.tened in with lead. Ple ... e tell me how it is done. 
Carhon. 1% hy 6 in. A. The lead i. cast upon t,he 
ends of the carbons. 

(3842) C .  B. says : Can you tell me h o w  
to  clean bra •• rifie shell . so that tbey can be rel o .. ded ? 
When I try to clean thcm with sod.. it forms a corro· 
sive suh.tance on the in.ide and out.ide. A. The 
corrosive snh.tance was on the shell. at first. the .oda 
only di •• olving the acid portions. Try a .olution of 
oxalic acid in hot water for] a few minntes ; after wa.h
ing with soda. wipe in.ide and outside with a swab on a 
et,ck .. nd finish with a soda wash. 

(3843) M. S. askR : 1. Can 1 get the same 
.. mount of power from the simple electric motor. pa� 
4!18." Experimental SCience," with 6 ceUs of Fuller 
battery. as I could if it was made .0 small as to give 
Its m .. ximum amount of power with 6 F. cells ? A. 
Yon can always secure the be.t re.ults hy baving the 
motor proportioned to the hattery. 2. How much 
Rmaller wo!) ld it have to he made. ai.o how much and 
what size. of w ire .bould be used ? A. Make the mo
tor about hal f the sIze given. and wind i t with No. 20 
wire. 3. In eith�r case would the 6 cel ls develop enongh 
'power to run a .ewing machi ne ? If not, how many 
would ? A. No; six cell. of Fuller battery will not run 
a sewing machine. It will require douhle that number. 
4. How can I, when using Fuller cell. cau.e tbe motor 
to run fast or 8low, as when rnnning a sewing machine ? 
A. YOll can vary th� .peed of tbe motor hy in troducing 
re@istllnce int.o the circnit or removing it therefrom. 
5. My Fuller hattery has been .et up two week. and the 
zinc •• which are Leclanche battery zinc •• are just .. hout 
Dsed up. They were amaigamated and the end. im
mer.ed in mercury In the porous cups. wbich are .econd 
hand Leclanche porons cups. The .olution used was a 
... tur .. ted solution of bichromate of pota ••• with 10 per 
cent of sulphuric acid out.ide porous cuP. water in.ide. 
'fhe work done hy the battery during that time was to 
IIgbt a four candle power lamp one hoor and a qu .. rter 
and to l ight gas. Shouldn 't the zincs have lasted 
longer ? And can you sugi.",st a remedy for the wa.ting 
of the zincs? A. Leclanche zincs are too .mall for the 
Ful ler hattery. The zinc. should weigh from 1 to 2 
pound. each. U.e pnre zincs and plemy of mercury. 

(3844) J. M. says : 1. S u ppose a pound 
of lea.} and the .ame weight of wood were dropped from 
a height of two hundred feet at the .ame instant. how 
much difterence would there be wben the lead reached 
the ground ? If a piece of lead and a pIece of wood 
the same .ize were·dropped from the same height at the 
.ome inst.ant would there he any difference hetween them 
or would one reach the ground befm'!! the other ? A. 
Tbere will be .. very great difference In the first case. 
not .0 much 80 in the second case. The friction of the 
air wonld retard the foil in proportion to the relative 
weights and hulk. In the first case the weights will he 
ai ike. but the hnlk of the wood will largely excced the 
lead aod fnrni.h .. larger area to the resl.tance of the 
air. In the second case. tbe .ize being the same. the 
difference in weight will give t.he lead ahout fifteen 
time. greater weight. while the resistance of the aIr is 
the same with both wood and lead. It i. only In a 
v .. cuum that the fal l wonld be alike. 

(3845) G. W. H. says : Pl ease inform 
me if there is. and how to make, a paint to be applied 
1II,Ide a tin vellel to preVeDt it rIIBtlng, vel9&1 tel COD-

tain rain w .. ter? A. Paint the ll .. i l  with red oxide of 
iron paint m ixed with holled linseed oil. two co .. ts, dry 
each in tbe sun, or if you de.ire a fine linish use Japan 
haking varni.h of any dark color and hake in an oven 
at ahout 26()0 temperature. 

(3846) W. F. B. a8ks : 1. Can II. low pres
Snre engine be worked with .ucce.s receiving steam dl· 
rect from high pre •• ure engine withont steam jack"t I 
A. The two engine. a. de8cribed can he rnn a. a com· 
pound engine if properly arranged. 2. What would he 
the horse power of .. compound engine. high pressure 
cylinder 16X24 in .•  low pressure 24X24 in • •  speed of 
engine 100 revolution. per minute. steam pres.ure 150 
pound. ? A. They should develop . from 400 to 450 
horse power. 3. What i. the width of a locomotive fire 
box and water .pace when such i. inside of frame ? A. 
Width of fire box. about 4 feet 4 inches ; water .pace 
of legs. 4 i nche •• 

(3847) S. A. K. says : I have 1 5  pounds 
of water at a temperature of 000 Fah •• and add 2 pound. 
of .team. Wh .. t will be the temperature of tbe mixture ? 
Would there be any difference if I add the .ame quan
tHy of hoiling water in.tead of the steam ? If so. 
why ? A. A. you do not mention the pressure of steam. 
whicb makes some difference in the re.ult. we assnme 5 
pound. pres.ore. which will give yon a temperature of 
2000• while with hoiling water the temperature of the 
mixture will he hut 800• W ith steam you add the latent 
heat of .team. or 9500 for each ponnd of steam. 

(3848) J. L. G. asks : Can I construct It 
battery which will generate electricity enough to supply 
three incande.cent lights, and al.o how many cells .. nd 
what .ize will I have to u.e? A. It depend. entirely 
npon the .ize of the incandescent lights. You can run 
three or six 20 volt lamp" with 11 cell. of storage bat
tery. and yon can charge tbe .torage h .. ttery with 
I!"ravity hatterle •• using fonr cell. of gravity to each 
cell of .lora2e. We do not advocate the use of primary 
batteries for practical electric l ightin2. 

(3849) H. asks : ] .  What pressure per 
square inch wonld .. ir h .. ve if reduced % i ts volume at 
sea level. to �. to l1i ?  A. 15 pound •• 45 pound •• 105 
pound.. 2. Gi ve formnla to find pressure at various 
stage. of compre •• ion. A. For isothermal compression 

p the formula i. - -P=2auge pressure. P=ab.olute V 
pre •• ure of the atmosphere or 15 pounds. For example :  

15 - -15=15 ponnd. gauge pressure 
% 
15 and - -15=105 pounds g .. nge pressnre. 
l1i 

(3850) D. C. S. says : Being an old sub
scriber to the SCIKNTIFlC AMERICAN, I would l ike to 
ask your opinion In regard to tbe u.e of a steam hoiler 
in use here ; the boiler in question is of steel plate. % 
inch thick. 12 feet long. 60 in. di .. meter.with thlrty.nine 
3 inch tuhe., retnrn. and the take-np is over the furnacc 
doors. and has the old .ty le safety valve with a round 
iron ball a. weight on levcr arm. The proprietors when 
ready to .tart found the engine unable to dl ive the mill 
with the weight at the end of s .. fety valve lever. and .0 
they added a 56 pound pea to same, and yet had to add 
4 fire hricks to end of lever before the pre •• ure was ahle 
to drl ve the mill. Some claim this to be dangerou •• a. 
the b .. 1 1  weight on end of lever i. the full capacity of 
hoiler ; with all this weight. the .team gauge only show. 
100 Ih. pressure. und i. all the time giving trouble by 
leaking. etc • • and needing repair •• etc. A. Thi. i. an 
example of the dangerous practices re.orted to In order 
to got more work from a hoiler tb .. n i. due to It. .afe 
capacity. The very fact of it. leaking at 100 lb. pre.
sure .hows that it i. over.trained. This is tbe cao.e of 
many holler explosions. and sbould not be tolerated by 
engineers. 

(3851) J. F. asks if  an induction coi l 
can be made with which to ligbt a 16 candle power 
Edison'. incandescent lamp. If so. please give length 
and diameter of core, size and amonnt of wire for 
primary and secondary coi l ., and nnmher of layer. of 
each. Have 40 j .. r. gravity battery which can he n8£'d 
to furnish prim .. ry current. A. An ordin .. ry Induction 
coil will not light .. n incande.cent lamp. a. the .e
condary current generated by such a t:oil i. of very high 
E. M. F. with low amperage. The induction coil. used 
for operating incandescent lamp •• and known ... tran.
formel"ll. are de.igned for converting a current of high 
E. M. F. and low amperage.lnto .. corrent of low E.M.F. 
and.higher amperage. c .. p .. hle of heating the carhon fila· 
ments of the l .. mp. toO incandescence. The only way 
yon can utilize your gravity hatterie. for electric light
ing i. to nse them for charging " secondary battery. 
employing the l .. tter for operating your lamp.. With 
your 40 jars yon can charge 10 cell. of secondary bat
tery. 

(3852) W. F. C. writes : I h ave a maga
zine clipping which I wi.h to separate. so a. to pa.te 
hoth sides In .. scrap hook. Is there .. ny way to .plit it 
and not de.troy the p .. per ? A. Cover hoth sides of 
the ci ipping with strong pa.te. and insert ,t betwecn two 
pi�ce. of very strong. smooth paper. moking sure to 
have it attached by every port.ion of it • •  urface u. the 
piece. of paper. Allow it to dry thoroughly. then pull 
the .tont papcrs "p .. rt; this will .plit thc clippine: . ..  nd 
the parts may he soaked off. washed. and pa.ted in the 
.crap book. 

(3853) W. A. B. ask s : 1.  Can you give 
me a good remedy for .. sprained wri.t ? I have tried .ev
eral remedies. sucb as liniments. arnIca and a band 
around the wri.t, but withont cure. A. After the reme
dies that yon have .. Ire .. dy tried. we can only advise you 
to con.olt with a good phy.iclan . 2. Should a stone 
faU from a great height. say 500 feet. doe. it 2 .. in in 
speed until it reaches the ground. or is the .peed of the 
stone the same after It has fallen R certain numher of 
feet ? A. A stone fall ing from a 2reat height will In
crea.e it. velocity until the resistance of the air due 
to Its .. rea i. equal to the weight of the stone. after 
which it will fall at nearly uniform velocity, but slowly 
decrea.ing a. the .. ir Increases in den.i ty. 

(3854) M. J. H. II.sks : What is the com
parative cost of tin. I18lv .. nized iron and copper for gut. 
ten, aDIl wllat I. the comparative durability fir eacb f 

Wil l they last longer if painted ? A. The cost increa.es 
in the order named. Copper gutter. will ontla.t tin or 
galv .. nized iron many times. All will la.t longer hy 
heing painted every two yea1'll. The comparative cost 
will depend on the thickne •• of the metal. 

(3855) W. J. says : O u r  o l d  grist mill  
had 6 rnn. of .tone • •  These .tones were 48 inches diame
ter and ran 160 revolution. per minute. making a fine 
qual i r.y fiour. Wh .. t amount of power would each 
stone require ! How many bu.hel. of wheat .hould he 
ground per stone, or what .hould be the output of the 
mill in hu.hels or wheat ground and in h .. rrel. of lionr, 
for one day or twenty··four hour. ? A. Each stone will 
reqUIre 4% horse power, and should j!"rmd 4% hu.hels 
wheat per hour. making a total output of 648 hu.hels 
per day of twenty-fonr hour •• witb I!l hor.e power. 
This doe. not include ]lower for elevating and bolting, 
which will require about 4 horse power. 

(3856) J. E. L. says : Could you inform 
me (a .uhscrlher) what is the t,ronble in regard to the 
.uccessful operation of a compre.sed air motor? I. it 
cau.ed hy the friction of the valve •• pi.tonR, etc .•  and 
the luhricating of the .ame. as t his might he difficult? 
I have thonght it might prevent their succe.sful opera
tion. In .team and water engine. this i. not nece.sary. 
viz . lubricating to a gre .. t extent. that is. of the part. 
mentioned. A. Compressed .. ir motor. are in .ucce •• -
ful use in Eorope for power purposes. and compre.sed 
air is nsed all ovcr the world for running rock'drilling 
machinery and pumps in mine.. There i. no difficulty 
In their use. See SCIKNTIFIC A MERICAN SUPPLEMENT. 
Nos. 765. 721. 684. on the use of compre •• ed air for 

::�e�:'c�;.r.·A��W"p���;-l O�i�����l!."�irid.;r8: :  �= Baxter, Wm., Jr., Bait., Md., Iitoveming devi.ce . • . . 466.028 Baylof, R. W., Norfolk, Va., knockdown barreL . . 466,294: Beard. Ed .• Cbicago. II I  .• condenser . . . . . . . . . . . . . . . .  466,213 Beaumont, J. W., St. Lonis, Mo., wall for build" , Ings . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  466.147 
g:��mJ��s Jc.�'a�\;:���i�af.�;n�����ng·WOj.k : :  =:U: Bebrlnger. Cba • . •  Dell .. nce. Ohio. tongue support 465,913 Berlepscb , H. J. , Providence, R. I., finger ring . . 0 .  466,287 Be.clier. H . • Jr:J Brooklyn. N. Y . •  plano action . . . . 466.149 
�::r!�'do����m��$i.��n�rb'::':����nf�::to;.: =:M2 Bettendorf. Wm. P . • Davenport. Iowa. cultivator. 466,216 

�mf�;�ol�' :::"B:;;b��i.e'£°r: 1"e':;�;.���ie����: =:m Bingham. J. H . •  Cblcago. ill .. tire for wheels . . . . . .  466.112 Bird. Jj'. Hi} Lazearvl\le. W. Va .. wheelbarrow . . . . 466.001 
�:!�l:''::�re. ·�·s����\¥f:n�n.DN. ·;���e���'f';ior: : �ru Blancbard G. W. Waterville. Me •• heating tool . . 466.266 Boe.en. ,'1m. J .• Orange. N. J .• lamp sbade . . . . . . . .  466.153 Bonker. George V .• Boston. Ma ••.• bottle .topper. 465.915 Bonnall'on. Albert L .• Phil"¥- Pa .• fence . . . . . . . . . . . . 465.916 
��!�ioc�:·�:��·l.�fon':e�.;����I!�!pg�rJ�.���� �:� Bradford, H. C., MilwQ.ukee, Wis., tapping mach., 465,827 Brand, J. B. & P. L., Sheridan, Milwaukee, Wis., door look . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  466,113 Bra��t��k .�: . .  �: . �:: � .�' . . �����?��'. ������: .��1:: 466,014 
�����h?G.�W��Ni�to��:'i�����I,:�:i�,M�h���: i:l;� Brook •• T. S��Garrl.on·s. N. Y . •  railway tie . . . . . . . .  4flI!.218 Brousseau. H., & G. Patterson, Newbury, Mach., rotary valve . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  465,917 
I�:�: �: f·c�\��e�'l1i.?s���t�����8���· cars: : :  i:l;Wll Brown. David. HU�derslleld. Enl!" .• call bell . . . . . . . . 466.116 

I�:�: W��,s& Gl�9pa�Uii,t�b���r�\\��coiin:: 465,918 lamp . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  . 
g�g:!!: �.

e
�
r
:,'I�s��

o
n��1!:8����b��IzY�:�:lais · :  Brown, W .  A., San Fran., Cal.". wrapping mach . . .. ,075 Browne. Hngh M . • Wa.h . . D. '-' .• fire alarm . . . . . . . . 465,829 Browne, Oliver L. F., Syracuse, N. Y., rake . . . . . . . . 465,919 Buffington, '1' . H., Berrysburg, Pa., screw driver . . 466,220 Bulova. Joseph. New York. N. Y .•  earring . . . . • . . . . .  465.830 Bunker, H .• 'l'oronto. Canada. car coupllng . . . . . . . .  466,221 power. Burriss, Mary A.t N. Y. City, broiling device . . . . . .  466.154 

(3857) J. H. S. asks : 1. What tempera- Burt. Lee. DetrOit. Mlcb .• l!"as llUmer . . . . . . . . . . . . . . . 466,091 

ture of air pa.sing through petroleum is neces.ary to 
vaporize i t! A. Crude petroleum tnay hegin to evolve 
vapor at, 1()()Q F. or Ie ••• all depending on the .ample. 
To fini.h the volatilization a high temperature is needed 
at tbe end. and some pitch will he left in the .till. 2. 
What is tbe highe.t temperature petrolenm gas will 
st .. nd without igni tion. mixed and nnmixed. with the 
proper qo .. ntity of air for complete comhn.tion ? A. 
1,0000 to ] .5000 F. 3.  What heat does petroleum gas 
produce in burning ? A. It depends on the gas or rhe 
hurner. Theoretically. it might give 4.0000 to 5.0000 
F. Actual ly. not over half the.e temperatnre • •  honld 
be looked for. In Clark'. Ga. Engine. $2 hy mail. you 
will find these theoretical point. considered. We al.o 
recommend : Robin.on'. Ga. and Petroleum Engine •• 
$5.50. 

(3858) A. G. S. and A. T. ask concernin g 
relative merits of .horthand systems. A. It is claimed 
th .. t Pitman's Ry.tem is more exten.ively o.ed than aoy 
other .horthand method. We can .upply mannals in  
any .ystem • •  uch . a.  Pitman'. " Shorthand or Phono· 
graphy," 40 cent. ; dUto . . Te .. cher." 10 cent. ; Munson's 
"Complete Phonographer." $1.50; Burnz " Fonic Shorti! 
h .. nd." $1; Graham' . .. Hand Book of Phonography, "  
$2; Munson's . . Phonographic Phra.e Book," $2.50. 

(3859) " Danvil l e " asks : 1. What kind 
of pitb i. u.ed in m .. k ing fignres for an ano-k .. no? Will 
pIth out of corn stalks answer the purpo.e ? A. The 
be.t pith for the purpos ' I • •  unftower .talk pitb. Tbe 
oiher pith. wi l l  an.wer however. 2. Doe. the hox need 
to be air tight ? A. No. 3. Which side of the lelltber 
should go out-the hlack or the red ? A. The natural 
nncolored .ide of tbe leather or kid . 4. How much hi-
.ulphide of tin does it toke to put in the pad I A .  As 
much a. will .pread over it. surface. 5. What i. the 
illuminating paint made of ! A. From calcium  or 
harium sulphide ; .ee onr SUPPLEMENT. No •• 229, '249. 
497 and 539. and the SCIENTIFIC AMERICAN. No. 10. vol. 
65. and No. 19. vol 65. 

H. n. a.k. for a varni.hlng ink.-S. E. N. asks for a 
varnisb for rnbher oversboes.-S. R. a.ks how to dye 
hrown.--C. P. J. a.ks : Plea.e de.cribe ful ly tbe manu
factnre of enamel .igns and. si2D letters.-J. C. S. ask. 
how to silver Itl .. ss by .olution,-E. D. a.ks for receipt. 
for engine oils. cylioder oil. axle grea�e.-J. H. B. and 
C. H. M. ask for fnrniture polishes. 

Answers to all of the above queries will be found in 
the " ScientifiC Americ .. n Cyclopedia of Receipt., Note. 
and Querie •• " to which our correspondent. ,,,e referred. 
Tbe adverti.ement of this book is printed in another 
column. 

TO INVENTORS. 
An experience of forty yeara. and the preparation of 

more than one hundred thou.and application. for pa
tent. at home and abroad, enable u. to understand the 
laws and practice on both continents, and to possess un
equaled facllItie. for procuring patent. everywhere. A 
.ynop.is of tbe patent law. of the United State. and all 
foreign countrle. may be had on application. and per.ons 
contemplating the .ecurlng of patent •• either at home or 
abroad. are Invited to write to this office for price •• 
which are low. In accordance with the time. and our ex
ten.lve facilltie. for conducting the bu.iness. Addre.s 
MUNN &; CO .• office SCIENTIFIC AMERICAN, 361 Broad
way. New York. 

Butler. Wm. J", Woodstock. Can . •  railway siJltnal . .  466.155 Bntlln Cbas. H .• Camborne. England. curb lilt .. . . 46f.222 Cady. F. P. Clev., .,ohlo. chain making machine . . . 466;117 camPbel� Mark. Chicago. Ill . •  crimping iron . . . . . . .  456.057 
ca�e�ing �ec�8;{s���.��?��, . .  ���i.J��� .�:: �*:. 465,920 
8:��ri:��"s. t:'J;�����l: §�w"il:,�:"b�?I����: : :  �:m 
8::rer� A<iOl���8i��M:'i�i��hfna:�iicbiiie : : : : :  cass�es, G .  A., Paris, France, telegraehy . . . . . . .  . 8t��ign', I;?�?��;1:J8: �����\�ciri��le;;ro: technic • . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  Chase, Henry A., Boston, Mass., Signal system . • . . 

gPa"r\:�' J�h�·K���Wa\�!�.at�:-ty:'����� .����: : : 81:�;.�:· �'r.���¥�cIf:.··k������:� afJ'Ji: : : :  t:� Clos •• C .• St. An.gar. Iowa. grain cleaning mach . . (66.125 Coes. Loring, Worcester, Mass.!. wrench . . . . . . . . .. . .  271 Colborn4! ... Oliver. Chicago. Ill .• 'ence . . . . . . . . . . . . . . . . Cole. F. w •• Newton. MaSSA electriC .Ig. app . . . . . .  . 

8g1�Rre.Ej'Ci.� gak�aO:J'.r�al.��ie�"J�':.���n;,i;,;ior 1&t C()n.:l:�t�· ctbie� .�:. �' . . �����: . �������: . ��:: 466,268 

8g�;��u c:na:: :a�m���g��lc��:';e'\!rc'e· spring'.: �:= Cook. F. � .• ChlcagobUl. • •  panner wrench . . . . . . . . . .  466,157 Coon, C. B., Cleve., ., oven bottom for stoves . . . .  � 0 Cornell, G. A., Hartford, Ct . •  pole splice for tents, 465, 
8gm'!'I\. C6�tf.· ��WeJ'r�?t�"i. d�;;1�1l:::.::�tY�;;8: (66 
Cowley, J. T., Lowell, Mass., store service app . . .  . Cowl�, J. T., Lowell, Mass., store service app . . .  . 8�e. ,RI�� lir�I�::a�·k���. ����hior metai articles . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  . 
8���;r btiv�;: ��.lip:�L�in�'::'�"or�fJ'��aciiiii.; Cross. Wellington. Fultonville. N. Y • • insole . . . . . .  . Curtis, F., Jr., Worcester, Mass., friction clutch .. . Curtis. L. B . •  Sonthport. Conn .• attach. for lathes Davis, Daniel J., C1uC8¥O, 111., curd grinder . . . . . . .  . B::t:: ¥afto��l.�\1�rl��' �:�����gs���:'um: :  Davl •• W .  C . •  Denver! CO!.i brake for drum • . . . . . . .  De Quillfeldt. C. Am tyvil e. N. Y • •  tra� .hooting. 
B::�b� HG'. ��:'lf;J:��I����;.:.��lei

s
cio.;,i; DementA. G .• Chicago. Ill . •  manicure Implement. . . . .  

gr:,
e
�il::��·��&'��

o
e�kJlt�'c�it�:

, �':t�;r ;;"'::cv;.� :&t Dlllman.Wllliam C., Brooklyn. N. Y •• annunciator 466.159 Dimond. G. H .. Brlugeport. Ct .• • ewing mach . . . . .  466.273 Dlvl •• J. V. Prelonc. Au •.• • pecillc gravlty app . . .  465,811 DOd!!], wil1is. Blaine. Me,year coupling . . . . . . . . . . .  466>160 

gg:nln L·G�*�h*";:rY�rk. N���tfi�� �Y���;'ii: �:� Dudley.�,. M.NMetamora. Mich .• band cutter . . . . . . 466.225 
B�����;-t9rlt •• 

e
;����t ;�¥'� ::,y.';,�������� 465,843 Dunbar, William, Larrabee. pa.i saw . . . . . . . . . . . . . .  . Du.tln. F. J .• Mache.terM'"' H .• ngl!"age carrler .. . 

��Y��:?lJt A�" ����fyn W:rk taW� j�.a!"':::�fri'::: Edi.on. T. A • •  Llewellyn Park. N. J . •  ,£honograph. =}:��: �: i:,��'�y�8��kN�·J.:' tl::���iing �,973 
sig-nals . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  . 

����f.����.l�·h�����fia��:: t��\I� .��?I�.: : :  Edwards, W. J . •  Chicago. Ill . •  velOcipede . . . . . . . . . .  . Egl:? ��ti': g··:��f:��M::·p���ltl�:�p,:;���: �chbaum. W. i.. Mt. vernon�.r' Y .• store .erv. app 
�lfl�rt'i¥e?,�;�\':�. ��'!,'j� .. c1I:: ·fo��� ����: : : :  Ell.worth. Hermon G . •  Lockport. N .  Y .  churn . . . .  . Emmner, J • Jr., Wash , D. C., electriC raHway . . .  . Engelhardt. Richard H .. Berlin. Germany. churn. Eno. J. A . ,  Newark, N. J., steam generator • . . . . . . . .  

��iYt�o��'b�rlBf.?l��r�j.i����·C����'!r���sier.: 466:Ml Evered. Willlam'Ifetroit. Mich . •  pump . . . . . . . . . . . . . (66.U84 
�::�lft��'E���t' c.��l�����·J�y :��:���t�egii': 466.00fi lator . . . . .  . . . . . . . .  . . . . . . . . . . . . . . . . . . . . . . . . . . . .  . . . .  . . .  466.275 Faunce, Z. T., Camden, N. J., blackboard ruler . . . . �22t1 Feng�'i.'dei.':: . �': . .  ������.�?���' . . �I.��:: . �.I������ 465,924 

Jr�\�·��· � �.: ��t��'!i:'.!'w�B;;;dl:;�. c���l��gd: 466.059 combing machine . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 46G Fisher, Clark, Trenton, N. J., rail joint . . . . . . . . . . . . .  465 
Ji:�:r s:,:;�7t. �.;;:¥����w.' f�·f����;.te·. : : : Flavell. Denis A . •  N. Y. City. paper box machine . .  Fleming. A'h Erie\ P"M money box . . . . . . . . . . . . . . . . .  . 
Jg��: t. �:. :VX.1. WIii:!"O"r�h���g;:::,C�Kli�s:: 
Fos:�, �.u��:�a8ii:.· ti: c:,'siore' service iipparatus Fraser, G., Auckland. New Zealand, mill for ores . 
J�l�e�s*�r��:rlt�� �it!:''i'::d�lle..''J����Ii". : ':. : : : :  � INDEX OF INVENTIONS g:rtt�: r..a ir�PI���.!t���d�!�I!�°:J�veye;.·. �� Geddes. J . • Roche.ter. N. Y • •  hot air register . . . . . .  (65.993 

For whlcb Leiter. Patent of tbe 
United State. were Granted 

December 29, 1891. 

Gent, J.  F'N Columbus, Ind., macaroni. . . . . . . . • • . . . .  466,230 

gg�����E. :�'6'g�"c�rrhN�ii�:n:f�� ��1�:�: : : : : :  �:I:t: 
g���� .. R�����(br:.li1��t. .• ���:"::i�:. ���: : : :  :&t� Gray. A. G . . St. John, Canaaa. car door .. . . . . . . . . . .  466. Gray. Hiram W .• Llt.tle Rock. Ark .• nut lock . . . . . .  485. GGrereee'n'·. JBo' :n·J:.a������n. i�d�b�gO�I:,�����'.'.'.". '. '.'. "' N D  E '& C H  BE.&BING TH.&T D.&TE. �. Greer. John. Green.borongh .. .N. C .• bracket . . . . . .  . 

[See note at end of lI.t about cople. of these patent •. ] Griffin, D . •  & J. A. Markoe, �t. Paul, Minn., clay pulverizer . . . . . . . . . . . . . . . .. . . . . . . . . . . .. . . .. . . .... . . .  466,034 
g�����'J���!i8t�ag�!�o���n��. �:::��;�8: : : :  �� Adelsperger. C. C . •  Springfield. 0 .• vehicle .e .. t . . . • 46Il,211 Gues •• Carl H. Bull'Blo. N. Y . •  c.om extractor . . . . . .  46f!.097 

Albane.e. Glu.eppe S • • Orange. N. J . •  ln.ulator . . • 465.961 Guild. Fred., Canton! Mas •.• re.dway �ate . . . . . . . . . .  (61,.165 Allen. Samuel L. Clnnamln.on. N. J .• cultivator . .  466,282 Gu.taf.on. A. R .• MI waukee..!hra.hmg mach . . . . .  (66.098 Amelang C. A .• Balto . •  Md .. pattern. for garm'to 466.111 Gu.tln. F. M .• & A. P. Ol.on. � ort Madison. Iowa. Angell E E. Somerville. M ...... heating metal wedge ...... ............... . .. ......... . ...... . . . . . .  466.016 by electriCity . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 466.131 I Hackett. William S .• Roanoke. Ind . . trunk . . . . . . . . .  (66.005 Angell. E. E . •  Somerville. Ma ••.• e1ectric forge . . . . 466.132 Hahn. 'l' • ..lltuttgart. Ger .• time recorder . . . . . . . . . . .  466.166_ Angell. E. E! .... Somerville. Ma ••.• electric forge . • . . 466,133 Haln. C. w " Columbu� 0 .• time lock . . . . . . . . . . . . . . .  466,135 Aregood. J. w. & G. H .• Wa.h .• D. C .• brick mach. 466, Hall. C. 1'1 "an Fran" ,-,al .• valve for h:yd. elev . . . .  466.231 Amemann. W .• Hamburgh. Ger . • pitching mach . .  466, Hallen.te ne. R ..... Melboume. Victoria. hatchwar.. 465,850 Atwood. La M. C'l St. Louis. Mo . •  ear brake . . .  . . . . . Harper. E.. & .... G. )Jetzler. Leadville. Co •• Atwoo'\rvP, C . •  W llImantlc Conn • •  bench .craper. wrench . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  466,232 AYrx�z .• b:Wf�f1oi�r������i!'!�f!�.�����: 4fl6,H6 1:!��':"hf·s��'::'if���N���:·!�ec�:t'll;::�����: : : : :&t ·  Baldwlnl/' R •• Jr .•  San AntoniO. �·ex .• drawer . . . .  (66.069 Haucta Phl�iPii hila . • Po .• knockdown grate . . . .  ·. . • 

l:llfel'cii. C"!A. �r.°lto�·· f:'s =�upil;;g:: : : :  1Jlg:� I::�. 'c�"d.: M�?��g�g���y ?:':::':;:�o'i.'"':d : : : : : Bancroft, M ... WhltesbOrOngb,N. Y .. cabinet . . . . . .  465.912 1 Head. T. O.,.,Eupora. MI ••.• planter and fArtllber. 4fl6, Barker. A,:.. ... eekskln. N. Y .... pnoto. prlnt'g frame 466,000 Headen. J. " .. & O. L. Bea.ley, Pleasant Hill. Mo •• 
Bartlett, no m. &, l!ldIDb\U'llD,:Scot., Wbeel (r) . . . . .  1lJl6 .  Iatelll . . . . . . . , . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 465,928 
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1ritnfifi r �mtri ran. 
Heath, Alfred R., Covmgtoll, Ind., car coupling' .. .  4G6,167 RO�kbau8en. E.,  Waldbeim, Ger., covering mould-
Heberer, Adam, Alameda, Cal., steam bOIler 4H6 gJg IllgS . . . . . . . . . . . . . . . . . . . . . . . . . . . .  ' . . . . . .  . . . . . . . .  �106 
Hegman. H. J.'.. Mllwltkee, WI�� folding .qUa;,;,: : : 466;U99 Rohrbach, G",pel RIO. Tex . • gate latcb . . . . . . . .  : 466,186 
�eneUlan. John Am�t�rdtlm �. Y., bobbm . . . . . . . . 4ti5.M2 Roovers, A. \'Yo,  & A. H" Brooklyn, N. Y., elec-

e ler. W. C . •  �i'ontclalr, N. '3., letter box . . . . . . . . .  4Iiti,UiJ6 tnc cane . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  465,949 
Henderson, J. L.t Alameda. Cal.. motive engine . . 466,237 Roseburgh".t A. M., 'l'oronto, Canada, ventilator . . .  46.').800 
Henry, Fred. H., \Vaketleld, :\la�g., car seat . . . . . . .  4titj ;-)(I'l RR0:iebolt, v., Oconomowoc, WIS., engine governor, 466,106 
Herdman, F. E., Indianapolis, Ind., elevator. . 4Gti'U.17 OS8, W. H., Camden. N. J., speaking tube . . . . . . .  46H,I40 
Herr., E. K., Bloomfield, Iowa, floor �weeper . . . 4t)'�:BaO Rostell Carl, �uckau, Germany. gun carrla�e . . . . . . 400,261 aXLE 
HerrIck, F. J . ,  New Brltam, Conn .. snap hook .  . 4titi,Hfi Roswa d, R. } ., New York, N. Y., cooling beer . . . .  4fi6,047 
Hettersch led, \Vrn., Grand Rapids, Mich. ,  acijust- Rowe, Amo� D:J.. Newark, N. J ., toy. . . . . . . .  . . . . . .  465.950 

able table . . . . . . . . .  . . . . . . .  . . .  4fi6 ::u.m Rowen, }J. G., J:So�ton, indICator fo)' railways . 466,141 SPECIA L 7'Y. 
Heuser:. Gu�tav, Brooklyn, N. Y., button machhle 4(j(j';1Q.t Rowlett, J. V..'J Richmond, Ind . •  pawl and ratchet. 466,100' 
H icks, 11\ H., Litt1e.Roc�. Ark., ral lway t i e . . .  . 4fi6:1fi.'S Rung, G. A., LJopenhagen, Den., soundlll� app . . . . 400,128 
HIcks. '1'. H., DetrOIt, )'-11Oh., sys of e;ec. dis . . .  4 65  854 Safford, J. A., Malden Mass., leather roIlIng rna . .  466.033 
HICks, '1'. H., DetrOit, ll1Oh, electric mach . . . .

. . . . 4G5\·�aa Sauer, J.,..,Heddel'ldorf, Germany, waterm� app . . . . 466,187 
E N e l N E S A N D SAW M I LLS. 

HICks. 1.'. H.,  DetrOIt, )llCh. , dynamo. . . . . .  : Mjr.:S55 Schaue, �. A., New Britam, Conn. floor clamp . . . .  �142 
H!ck�, '1'. II.,  Detroit. )'lIch., altern. current dyn . . 41i.�,tI'J.t �chaptro, :\1., Philadelphia, Pa..:.t shirt . . . . . . . . . . . . . .  466,1(" --SEND FOR CATA LOGVE.--
H!ggplS, C. M., Brooklyn, N. Y., mucilage. . . . . .  . 466,238 I:5cheuber, A. W., Brooklyn, ..N . Y., pocketbook 
RIggIllS, C. M., Brooklyn, N. Y., adhesive comp 46ti 2:1B S 

frame . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . �262 
Higgins, C. M •• Brooklvll, N. Y., mucilage. . . . . .  

. .  
46ti'UO schmIdt, J. G., Phila., P�:,1 slicing machine . . . .  , . .  465,891 NO FA RQ U H A R  BOTLER E VER E X P LO D E D� 

HlllIardJ John P., Alleghenv, Pa., brake beam. : . : 46G:078 S
Ch

} 
mldt

G
, P •• La Crosse. \'V IS., elevator . . . . . . . . . . . . . .  466,188 

HUlds, J. L. Syracuse, �. V:, lamp socket . . . . . . . . 4Ht-i 2R8 c lock, ., New York, N. Y., barrel washer .. . . . . . .  466,084 
Hinds. J. L., Syracus.e, N. Y., lawp sOcKet . . . . . . .  '. 4f;fi:1&1 SchOlfield", J. J -!t Prov., R. I., cotton speeder J(ear . .  466,263 
H!udS, J.  L., Syracuse, N. Y., lamp socket. . . . .  : . 4Gti,�Il, �eamtl:.n, J. S., rittsburg, PI,I.., manuf. of pOl'lts . . . . .  466,0l2 

A. B. Farquhar Co. ( Ltmlted,) York .. Pa. 
Htr�bheimer, A. ,  & C. )1. )'lueller, La Crosse, Wis. �eck, H., Dresden, Ger., traveling brush . . . . . . . . . . .  466.189 

bending wood . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  . '. 466,017 Sh
ervettaz ... G'J Savona. Italy .• •  ignal apo . . . . . . . . . . .  466,190 

HObson
] 

A. M., New Britain, Conn., steam cooker 466,137 aw, A . ..t ., Muskegon. MICh., el. motor brake . . . .  465.999 
Holds • .  C. Battle Creek, :\lich., bed bottom . . . . .  466,305 "heldon� M. A . • DetrOIt, M" h., tack pul ler . . . . . . . .  466,066 
Holmes, Daniel ),1., Arlington, N. J. ash cart . . . . . .  466,0:38 �henk, ..t . J . •  BurkittsvIlle :Md . •  newspaper file . . . 466,143 
Horne, C., 'roronto." Cana(ll!:\. printer\� gallev . . . . . . .  46.1),9 )1 Sloat, G. V'I Rutherford, N. J., steam bOIler . . . . . . . 466,191 
Howard C., New l ork, )l. ro ,  vulcaniZIng wood . . 465 79') Smith, A.?" Bradford, England, combing mach . . . . .  466,11]2 �Lr� f· t Hoxie, E., Everett, )lass., stationary fire engine .. 4m:2m SmIth, J . •  1., Detrolt...�1tch., capsule mach . . . . . . . .  465,\161 ""'" V t) e r  l.g emen 9 .  
Hubbard, ),1. G . ,  Chicago. Ill . ,  railway track .. . . . . . 4r..5,9.'l �mlth. J; P., P�Ila., ra., can opener . . . . . . . . . . . . . . . . 400,193 
Hubbard, )1. G., Chicag-o, I ll. , raIlway fish plate . . .  465.!1B5 Smith, 1.. L., Milwaukee, WIS . • drill presses . . . . . . . 465,892 . . _ . 
Hubel , A. F. DetrOl�, )l lch. capsule f!1achme . . . . . .  4H5,m� �nama!l.J G. W.\Jr., AlIegheny, Pa., bed and trunk. �,194 hl 81 d e  Page, eaCh

. 
i U f!iiel'

.
11 0n - - , d C(>'n f M a h u e 

Hubel. A. & J. M. SmIth,  DetrOIt. MICh., capsule Snow, ti. E . •  A bany. N. Y., cull" holder . . . . . . . . . . . .  466.311 )hlCk Page. each J II Me,.Uon - - - - $1 00 a li lle 
machine . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  4M �32 Spery, C. F." Hennann�Mo . • pIpe tongs . . . . . . . . . . . . 400.195 'l'h b h t I' 'b t I h Hufford, W. H., Selma, Ind., trace fastener . . . . . .  · . oWH;241 Steinbach l:i-., Bethel, llfo., strap trimming mach. 465,800 e a ove ar� I c arge� per aga e In� - a  Oll e g t 

HUme FranCiS S. New York N Y stopper 4til' lf9 Stevens, W. A., Kansas CIty Mo. raIlway trolley 4titi 196 1 worus per hne. Ihls notIce shows the Width of the line. 
Hunt, 'C. R., & 1.'. h. Ball, \Vlhter�:ca1. ,  truck: : " 41)1;'073 Stiles, Harper, Hickory N. C., hammOCk . . . . . . . . . : 4titi:OlB and IS set In agate type. Engravings Ipay head ad ver-
Hunt, C. 'V., \Vest New Brtghton. �. Y., conveyer 4f)(j·O.1!� I Stinson.)., H; B., MorrIS, Minn., grain rueter . . . . . . . . .  466,312 tlsements at the sa�e �'ate per agat� hne, by measure-
Hunt. C. 'V.,'Vest New Brtghton, X. Y. conveyer 46H'040 I Stone, u. Co ,  Danville, N. Y.,  tWlstlnO' withes . . . . .  4(;5,894 �ent, as the lett.eI pl ess. Advertisements ?Dust be 
Hunt, C. 'V . •  West Xew Brighton, N. y.,'conveyer 4fii'041 Strong. George S., New York, N. Y., boiler . . . . . . . .  4(i6,085 lecelved at Pubhc�tlOn Office as early , as Thursday 
Hunt,C. 'V., 'Vest �ew BJ i�htou, �.  Y.,(;onveyers 4tifi'U42 Stuck, Dewell, Rochester, N. Y., dental chair . . . . . 465,952 mornIng to appear In the following week s issue. 
Hunt, C. W., West New Bl'lghton. N. Y., conveyer 46(j'().t.3 Stuck, Dewell, Rochester),N. Y., dental chair . . . . . 465,� 
Hunt, J. W., Kirby, Oreg., bunal tablet . . . . . . . . . . .  4(il;:, ,74 �utherland, A. j\1., N. Y. LJity, gas making app . . . .  466.283 
Hutchins, H. H., Gan,!.!eg, .:\lIcb., frmt as:iorter . . .  4.f15 R.1fi �utton, A. H., N

N
ew York, N. Y., plicattng mach . . . 4ffi,023 U SE ADAMANT WALL PLASTER Hyatt W. � ... . . Brooklyn, N. Y . •  safety Pin . . . . . . . . . 46fi:UX) t;utton, A. H., • Y. Clty, cloth folding mach . . . . .  4H6,024 

Imbt, \V. ,  Analommk, Pa. , furmture caster . . . . . . . 46;') 981. Sswager� NN
elSOnt Dubuque, Iowa. plows . . . . . . . . . . . . . 466,197 

Jackson Isaac Glossop, Eng'. , belt fastener . . . . . . .  46.-:':995 ·wR{!er� ..1. elson, Dubuqu�J Iowa, sulky plow . . . . . . .  46fi,28( 
Jacobs, H. E., llilwaukee, 'YIS., e1. fire alarm . . . . .  4UH,:lOf:i Sw�ln,C . R. Peeksklll, N. L, pallet brlCk represser. 465,97'8 
Jacobs, MaurICe, New York, N. Y., key gauge . . . . . .  4(1).0 .. '" I SWift, H. D. & D. \'V.,Worcester, Mass., envelope 
Jacobson. John Boston :\1a88., mllTor 4f).� ()!)fi mach . . .  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . �,122 
JarVIS, J. C. B., 'rayport; Scotlanct,tackie'i'or' sh;ps 4(i5:�\7 I 'l'aylor, D. & 'V. 1\1., Black Jack Grove, 'l'ex., car 
Jerome, C. C., Cll lcago, l l l . ,  rod packing .. . . . . . . . . . . . 4\�\858 i cOllP1mg . . . . . . . . . . . . .. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  466, 123 
Job, S. & W. Barlow, Sims, Ind., car starter . . . . . . .  4fifl.242 . '.\e<;ktonlUl'I, E. C • •  RaCine, WiS., hoop for barrels .. 4ti5,954 
Jolly, Clauue, Paris, France, velocipede . . . . . . . . . . . . 4\;,).859 1,lllCkstUIl, E. J., H�lmont, Ind., thrasllinJZ' mach . . 4f..i5.R95 
Jones� H. A., Brookl\'n, N. Y . ,  melting iron ores . . 4fi·;,n-t.� I � homp80n\ H. B. Pittsburg', Pa., mecn. telephone. 46fi.08H 
Just, '1'. ,V. & it. \Yeller. )'lelbourne, Victoria ink 4H5 S';(I , l'hOIllI'lOIJ, V., Glasgow, Scot., steering wacn . . . . . .  465,89l> 
Karmin. V. ,  St. Peter�hurg, Russia, velocipede . . . .  4f�<R' a I r,horn, J. �., 'l'oro!1to, CanH;da, sh.ingle . . . . . . . . . . . . .  4f!t?,I98 
Keating, John D., Sprmgtlelll. )'lass., velocipede . . 4H.�,n:l4 .I,bum, 0., & \Y:, Grand RapIds, Mwh., fly paper . . .  466,199 
Kelly, C,' /},'oronto, Can�da, seat for privy vaults .. 4f)5,8flZ l,Odd, I...,tr. � BrIdgeport, Conn., typewr�tt.ng mach . 4f!tj,025 
Kelly, R. A., 'Vebl'lter City. Iowa,!!rain separator 4\iG ')4;1 l owle, t.-. C.,Hyde Park, Mass. ,  typewntlllg- mach. 4H5.200 
Kelly, 'V. J., Boston, llass., electric I'Iwitch . . . . . . : 4titi'2-U- ;11:oWJe, G. C.,Hrde parkj Mass.,typewritiug ruach. 4fif),'�70 
Kelly, W . J., Boston, )la8s., incand. lights . . . . . . . . .  4fJti:Z4;') roast, 'Y. }I'. & S. R. S aymaker, Lancaster, P ...... . 
Kennedy, Julian, Pittsburg, Pa. ,  rolling mill . . . . . .  46!i,C;'il , padlock . . . .  ; . .. . . . . . .. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  465,897 
Kerry, Aaron, )larysvi l le, )'lich., bolrlback i ron . . .  4f)H tl79 � ubbs, H. )'1., ShICkshInny, Pa., fountain pen . . . . . 46(i,201 
Kersb, T. "�. ,  Palestine, 'l'exas, shovel plow . . . . . . . .  4fifi:01J0 Turner, 'Y •. �., �08ton, 1\la8s., ratchet clutch . . . . . .  4G5.H55 
Kerstein, )1., Boston, )lass., elec. railway switch .. 4tiG,101 UU

lti�, llartln s � �r'J' V" glassware . . . . . . . . . . . . . . . . . 466,06'2 
Kilborn, A. 1).,  Oakland, Cal . • packing . . . . . . . . . . . . . . 4flf�ljO IrlCh ,\1.,  EIlJerfel , Germany, dye . . . . . . . . . . . . . . . . .  466.202 
Kimball, J. L . • Boston, .\lass., elec. Circuit closer . .  41lfi,O;,)2 \

\
v
Vadswort

J
h , J. 'Y., Allegheny, Pa., vent . . . . . . . . . . .  465.893 

Kinehan, C. R., Canton, Ollio, watch l'Pgulator . . . . 4tj5,!l35 .. agenelj· . L., Oakland, 'l'enn., cultivator . . . . . . . . 400,203 
Knoll, J., Reischclorf, Aut-ria, pin for garments . . .  4ti:') 8HH '" aiker, . ,  Clark's Green, Pa., pipe coupling . . . . . .  465,899 
Kraus, P., Vienna. Aus., fireproof rooting . . . . . . . . . . 4&i:246 \Valker, O. 0., Bedford, Iowa, cave . . . . . . . . . . . . . . . . .  465,001 
Krause, S. C., Bethlehem, Pa., milliner's steamer. 465 8IJ4 Wall�cel John, Lone Rock, \Vis., cheese ('utter . . .  465,001 
Krolller, 'Y., )4�rejburg, Ger., bu�h for bUIlJ( boles .. 46f�lil �alhS, A; H;, ��s�ngsto�e, En�.� starting valve . . . 400.026 

�:��:'J�lil�*� ���:llio,IB�n:Ci��i���eii : : : : : : : : : :  �:�� w:;��n?H�·p�,
I
�

I
:�1il:::���v.

c
.r.,

t
�6:f�agon·:.: : : : : :  �:� 

Le (tarde, Ellen, Providence, R. I ., dumbbel1 . . . . . .  466 2i'6 Wayman, H. P., 'l'renton, N. J. ,  dumping wagon . .  4('J5,!K14 
Leeb, L. Alillgses, Sweden. air spinning top . . . . . . .  4f16'172 '

W
Vebb, G

C
' B., New York, N. Y'l typewriting mach .  4f;5,9(�; 

Legran9", L., Brussels, Hel., eU?brohle.ring mach . . . 4fJ6;248 
. 

eeks, �. D., Akron, 0., m�ta pulley . . . . . . . . . . . . . . .  4(�!,204-
Lemp, H. Lynn llass., electrIC weldmg app. . . . .  4H.-:' 86fi 'Yeeks, C. D. Akron, 0.\ spht pulley . . . . . . . . . . . . . . . . 4ti4:J.205 
Libbey, Hosea 'v., Boston, )Jass., sewer pipe . . . . . : 4fJ5' 9.'*i �eitmyel', 'V. F., Harrisburg, Pa., roofing plutes . 4L5;1!OO 
Lindsay, J. P., \Yest Derby, Vt., street letter box 46.5:&ii Neldon, L., Cohoes, N. Y., yarn dyein� mach . . . . . 4f;(i,2t--5 
LtndseY

j 
C. ),1., Pittsburg-, poIb;hing material . .  . . . .  466,2'jj \Veldont.�mste�da!U. N., Y., yarn dyein� mach . . . .  4Gtj,28(j 

List, J . . S., Rockdale, New South \Vales pipe Welles, M. H., ElmIra, 1'\. Y.,  bath tub attach . . . . . .  4GG,21j(j 
coupling . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  . ' . . . . . . . 465 868 Wells, J. E., Lynn, .Mass . • cash register . . . . . . . . . . . . .  4GG,280 

Locke. Luther )' . Nashua, �. H., ventilated shoe . 4G1i:OG1 . 'Vells, 8herman. l\lana�wa, Wis., potato planter . . . . 466,207 
Look, J. e., San Jose. Cal. , car coupling . . . . . . . . . . . . 4H5.OO7 I \Vernert, J. H., & S. F lory, Bangor, Pa., pressure 
Luehrs..t. M. D . • Clev .• 0., bolt heauing machine . . . .  466,249 regu18tor . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  465,9bii 
Lytle, LJ. F . . , Sulphur Springs; la., rein holder . . . . .  4fl5,!l37 : \Veston, E.,  Ne1'Vark, N. J., t,emperat. rej!. device. 4Gli,Oh'j 
Maclean.J C. \V., Melbourne, ' ictoria hoist. device 4(;5 SG!J 'V harton, H., I .. ama, 0., anvIJI'I . . . . . . . . . . . . . . . . . . . . . . . . 465,200 
Maher. J. J. E., New York, �. Y . •  fo�ceps . : . . . . . . . .  400;173 Wheeler, 0 · 40·> Chica¥o. Ill., vending mach . . . . . . . . 400,313 
MalJon. James, South Bend, Ind., wagon axle . . . . .  4titJ,aOi ':Yh!pple. W • .N. Dresaen, 1:l. Y., rotary engine . . . .  465,907 I 

Malo, J . .  Montreal, Canada, swimming mach . . . . . . 4tj,n,t:fJ7 'Yh!taker, J. H., Davenport, Iowa, harness . . . . . . . .  466,109 1 
MaIsch, }I .... Phila., circular knitting macbine . . . . . . 40.'),\):18 \Vh!tak�r, J . H., Davenport, Iowa road carL . . . . . . 4fiH,110 I 
Marley, S. S. ,'Vilmingtol1, Del.. protectiH� toenails 4ij;),)-\ , 1I ',V

V
h
l !

te, 9har�es H . •  New York, N. Y·, gong . . . . . . . . . . 400,129 
Marsb. J. W. Pitt�burg, Pu., electric conductor . . 4(ju,�5!J l �teslde, ::-;. !J.,  New -Xork, v.endlng al?p . . . . . . . . . . 465,9OH 
l\Isrtratt. G. B., 'rroy, �. Y., electrical switch . . . . . 41:5,B1J7 : Whitlock, S . ,  Shelton, Conn., mk font for printing 
Marvin, Chas. R., Deep River, Conn, hunule . . . . . . .  465,tl39 ' �laCh . . . . . . .. . . . . . . . . . . . . . . . . . . . � . . .  : . . . . . . . . . . . . . . . .  400,314 
Mason, S., Jr., Manchester Eng., dyeing wool. . . . . 4li.5,S71 ':V�lItloCk, S., �hel�on, Conn., prIn�lDg mach . . . . . . .  46G,055 
McCarty, R. A .• Deaoit, llicb . ,  store service app . 4(i5,Uli7 'V�get, D., �t. J .. �UIS? Mo., ammumtton charger . . . .  466.209 
McCash. J. A. Carthage, 0., support for bicycles .. 4liO,02U W!l1mott, C., BIrmIngham, . Eng., om. tubes . . . 4G5,H57 
McCombsl G. ic.

b
Allegheny, Pit., wrapping mach .. 4tx; 120 ',vV

III18, Wil: BroOklYIl, N. Yo, OIl burner . . . . . . . . . . . . . .  400.144 
McCov, E ijah etroit, )1 ich ., lubricator. . . . .  . .  465'875 I son, . '1' ., New Albany, Ind., roller tablet • . . . .  
McHugh, '1'. ,  Wakefleld, )las:-I., water closet ta�lks: 4(jt,;lU3 'V!lson,. lt. C., Li,verpool, Eng., manu. of salt • . . . . . .  

McMaster, Rufus \V., Butralo, .:\10. ,  sa8h fastener. 4(j(j,258 W!nenHl ler. J . ,  :S�llt�rtdall, Mo., corn cultivator . . . .  . 
Mc::\li llan. J. L., Ilion, X. Y., type�etting mach . . . . 465,."'\76 Wlnters-l J:i . 1\<1.,  C.b H�ngo, Bl. ,  door bell . . . . . . . . . . . . . .  46.1), I McMi l lan, J. L., Ilion, type ju�tit'y il lg machine . . . .  465,877 'Vood, C. E., LOUISVil le. Ky. , st,ove and fireplace . .  465,910 

It is H a rd, I)en_e, Rnd A d· ve. Hoes DOt check or cracK. 
ImpervIous to wmd. water. 

d isease �erm8. I t  dnes ID a 
hours. ]t can be appl ied III 

kmd of weather. It IS In /len
I use. Licenses �ranted for the 
ing,llSi nI!.  and sel l i ng .  

A ddress ADAM ANT MFG .  CO, 
3 0 n  t:.  4 . e ll esep- St.,  

�YrIlCU8e, N .  Y. 

Improved Screw Cutting 
Foot and Power. 

Screw Cuttinl? Auto-matlc Crosl Feed, etc. 

LATH·ES 
Drill Pr�ss.es, 8hapers, Band, Circular, and Scroll Saws. 

Machmlsts' Tools and Supplies. Lathes on trial. Q::jr'" Ca talogue nwill'Cl on al�plic((tion. 
SEB,�STIAN L ATHE COMPANY, 

44-4 6  C e ntra l Ave., C i nCin nati,  O. --- �-.��� 

Mc�ei l , C., Chicago, IlL,  fa:)ric� . . . . . . . . . . . . . . . . . . . . .  4t>ti,139 'Vood, Jame,s \V . • Pou�hkeepsle. N. Y.,  inhaler . . .  466,130 I 
McPberson, J. A., South l1i l ls, S. C., corn planter 4ti6 un ,WV

oodbury,G-. E., San J:i ran., Cal., ore concen. mach 4(i5,9j9 Our new General Circular " S. A.," shcwin� specimens 
Meinhardt, F. J. ,  Milwaukee, \Yi�. , fish hook . . . . . lG5:9-W oodward,' It. G-. 'Vaukegan, II I . •  sewing mach . . . .  4GG,2G4 of all our work, is now ready. Send stamp and particu-
Menge, J., New Orleans, Ln., rotary pump (1'). . . . . . 11,214 ':Vooster, Cbas. �'! Camd�n • .N. J.

b
Puzzle . . . . . . . . . . . .  400,124 lars for estimates. .. 

Merrill, A. P., Fall River, ;\las�. , lock . . . . . . . . . . . . . . .  4{j,j,941 Wo,rsell, J. n·, �h�ton, Canada, ed pan . . . . . . . . . . .  406,068 
Merrill, E. C., Allegheny Pa., furnaces . . . . . . . . . . . .  4fii,1i4 Wright, E. I:, SprIngfield, 9'

b
steam road roliel' . . .  4GG,2tH 

Michaud, Gilbert, New York, �. Y., sleeper clamp 4G1i,::ros Wurts. A., Pltt�burll, P.a., hg tnin� arrester . . . . . . .  4ti5,958 
Miller, Jas. B., Rockland, )le.,  vessel chains . . . . . . . 4ti6,080 Yerdon, Wm'l J( �rt Plam, N. Y . • �ipe holder . . . . . .  465,UW 
M iller, Lewis Phila .. , Pa .• hydraulic press . . . . . . . . . .  4oo,lj5 Yoch,,t-s . • Bel eVllle, 111., mach. tor pointing cut 
Miller, L., & L. J., Phila., Pu . •  hydraulic  PJess . . . . .  4tJG,1i6 .n�Ils . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. . . . . . . . . . . . . . .  465,900 
�li ller, Sam. Buxton, England, battery . . . . . . . . . . . .  466,177 ZWllhnger, L., Vienna, Austria, waJung charcoal.. 466,265 

:Milliron, s. F., Baltimore, :\ld . • f�ttach. for reins . .  46H,102 
Mink, Fritz, Phila., Pa., watch bow fastener . . . . . . .  400,2'78 
Mitchell, A. C., Ennis. )lont .• mixer . . . . . . . . . . . . . . . .  400,178 
Molesworth, F. H., Adelaide, So. Aust., treating , DESIGNS. 

ores . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  46..1),872 ! 
Monroe. Chas. W .• Clev., 0., IHtch . . . . . . . . . . . . . . . . . .  4liI;,t�JS ' Crowelh G. L .• Jr.� Arlington. N. J . •  spoon . . . . . . . . . . 21.265 
:Moore, Arthur Toronto, Canada, roller mill . . . . . .  4L�;,251 Feley, J..Javid '1'.,  ()hicago, Ill. spoon . . . . . . . . . . . . . . . . .  21,266 
Moore, J. & J. Campbell, Delano, Pa., brake beam. 465,942 Haworth, E. H., (JounCll Bluffs, Iowa, badge . . . . . . . .  21,207 
Moore, M., Amanda, Uhio, corn harvester . . . . . . . . .  4tit;,Ul13 Oakman, Tllomas C., Aurora! Ill ., medal . . . . . . . . . . . . 21 272 
Moore, S., �udubo.n, �owa, fence wire reel : . . . . . . . 4\itj,l!9 <,>ld.bam, ",,:., G'J�P?-ila., Pa., c le.nil ie fa �ric . . . . . . . . . .  21:271 
Moran, T. 'V., LOUISVIlle, Ky., steam couplmg . . . .  405,8/3 �mIth, W. 1 ., rhIla., ¥a., chemlle fabric . . . . . . . . . . . .  21,273 
Morehead, J . ,  Detroit, llich.,  beel' pump . . . . . . . . . . .  465,91a t;tone, Arthur J . •  Gardner, .Mass., spoon, etc .21 268 21 2ti9 
Morgan, E. H., Dover, Eu.,lulld, electric. locomo . .  400.180 Taylor, J. Garden Cit!, Kans., button . . . . . . . . . .  .' . . .  : :,n:274 

FR ET SAW or 
B R ACKET WOODS 

Planed Ready fo r Use. Books of Des i g n .  
po- Send stamp for catalogue. 

CAB I N E T W O O D S  A N D  V E N E E RS. 
THE E. D. ALBRO CO., 

E08tern Braneh, 200 LewIs St. ,  New York, U.  S. A. 
H. T. Bartlett. Mg·... �'. W. Honerkamp. Ass't ltIrrr. 

Mills, CinCinnati, Ohio. ------

U .  S .  I N FALL I B L E  M ETAL P O L I S H .  I N  PA S T E . L I Q U I D D R  P O W D E R .  Morrell, ,V . .N., .& C. A. Etldy, \Yatel'loo, N. Y.. Wood, J. J., Fort Wa�"ne, Ind., frame for dynamos 21,270 i 
gear for vehICles . . � __ ; . . . . . . .  : . .  ,' . . . . . . . . . . . . . . . . . . .  �,2:52 Invaria.bly gives unbounded satisfaction. Dealers and 

Morris, H. G . • & P. H. Salom, Plllla., Pa . •  battery .. 4\;6,138 Agents always find them quick sellers. 
������j,�& 'f:'����1"efl'�1;�;.�,�l���e,:;I�:;tie !1!k��� . TRADE MARKS. c. W M .  H O F F M A N ,  M a n u 'fr:, 
Mummery, E. G. DetrOit, )Iicit., bydrocar. burner. 465.944 1 No. 69 E. Washington Street. Indianapolis, IndlRna. 
Murphy, R. & C. W . .Atkinson, Cin.,  0., urinal8, Actien-Gesel1scbaft fur Anilin Fabrikation, Bel' ... 

Reissue . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  , . . . . . . . . . . . .  11,215 ' lin, Ger., chemical prepartions for use in pho-
Meyers. Philip A . • Ashland, 0., h ay carrier track . . .  465,94.5 tography . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  20,518 
Naegele, Eugene, PhUa., Pa., saMh holder . . . . . . . . . .  466,104 Anglo-American Provision Co., Cllicago, Ill., lard .. 20 519 
Neale, D., Fort Ca�houn, Xebr.; anchor riprap . . . . .  465,Ht.i8 , Boudrou, Alex., Phil., Pa.! liniment . . . . . . . . . . . . . . . . .  20:522 
NorriS, \V. B. Blairsville, Pa., level' lock mechan. 400,254: I Brant Co. J. W. Albion, � ich., dyes . . . . . . . . . . . . . . . . .  20,513 
North, C. }f . •  �lontC!air, .N. J.! conveying app . . . . . .  4�,279 Brewster,W. H.,Wyo�ing,N. Y.,reI1!edy for throat 20.523 
Northrop, E. ( . , Bodines, Pa., eather flnishmg ma. 400,182 Brownell, J. M . •  BurlIngton, Vt., hall' preparation 20 524 
Noyes, B. J., BostoI!..t )'Jas8., electric signaling app. 466,053 Burch, E. J _ t,.Albany, N. Y., mustard . . . . . . . . . . . . . . .  : 20',504 
O·Hare. l!jll<h. )1t. rleasant. lowa, road scraper .. . 4H6,291 Carney Co., Lake welr" Fla'

l 
oranl<es . . . . . . . . . . . . . . . . 20.525 

Oakman, 1. C" Aurora, lll . •  motor car . . . . . . . . . . . . . .  466,009 Chandler & Rudd Co .• t;leve and. O. cheese . . . . . . . . .  20,511 
Olney, G. H . • J:Srooklyn, N. Y., pea Shelling ma . . . .  400,021 Clark 'l'hread Co., Newark, N. J., cotton thread . . . . 20,528 
Olsen, J. L. \V., Copenhagen, Den., heating ovens 466,127 , Clark 1.'hread Co .• Newark, N. J., cotton thread 20 529 
Ormerod, J:, �rOoklyn, N. Y. soda water a�p . . . . . 465,976 : C.�ark 'l'hread CO'l Newark, N. J., cotton thread: : : :  20:500 
Ormsby, WIlham. l\lelrose, )lass., transom lIfter .. 466,001 ). lsher. Hart C., Chicago. Ill., tea . . . . . . . . . . . . . . . . . . . . .  20,501 
Page, Caleb D. Taco�a, 'Yash., dumping trap . . . .  465,8t8 , Ha�mann & Co., F. W. �IUwaukee, Wis., bitters. 20,531 
PaIge, Arthur E., �hlla., Pa., puzzle . . . . . . . . . . . . . . . .  466,1 ... 1 I Jaffe & Da.rmstaedt.er, �enno,Charlottenburg,Ger., 
Parmelee,-W. F., Middletown, Conn., bammock� . . 466,010 i remedies for 3kIll dIseases . . . . . . . . . . . . . . . . . . . . . . . .  20,505 
Parno, EmIl W., Green. Iowa, watch pocket . . . . . . . 466,292 ' Johnson .. W L., Newburyport, Mass., crackers . . . . .  20,506 

�:tt:�o�; �:':'�§�:'J�;�Ph�t������t��}�!rvesiei': �:A� �: t �: �g:�:: ���:: �:�:�:;: ��gha���t�;o��
r
c���ii: �,�� 

Paul. D. S., Phila . •  Pa.c!,il'ple.holding chuck . . . . . .  465,255 Kastor & Bros .• A .. New York, razors . . . . . . . . . . . . . . . .  20;507 
Peer, J. A., Brooklyn, 1"<1. Y., knife sharpen.er . . . . . 465,880 Kismet Chemical Co., New York, insecttcJde . . . . . . 2O,W8 

�:��e�: �: ��?�
k
ll!r �L,yDa��::£���

n
{r�r�;:,

s
�r: 466,200 I ��::� � ��:: 1: �:: �:: f���: �la�!���e

l������" " :  �,�� 
H., knitting mac�ine . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  460,881 Lahatt, Jobnt London, Canada, ale . . . . . . . . . . . . . .  :: : : . 20:500 

Peterson, C. E., Mannette
d 

Wis., spirit level . . . . . .  465,882 · New Home Hewing Mach. Co., N. Y. City sewing 
Philburn. A . • Ashton-un er-Lyne, Eng., bottle I mach . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .' . . . . . . . . .  20,512 

.s�opper . . . . . . . . . . ,' . . . . . . . . . .  ,' . . . . . . . . . . . . . . . . . . . . . .  465,883 Pool, R. N., New York, certain named remedies . . . 20,534 
P!tllltps. H�� N. Y. CIty. electnc pendulum clock . .  4l!6,01l Ridley & Sons Ed . •  New York, sewing mach . . . . . . . . 20.536 
Plnk�allJJ F red S. ,  Ly�n,. Ma:s.s., door crape . . . . . . . .  46fj,U54 Robinson, L., New York. medicine . . . . . . . . . . . . . . . . . . .  20,5.15 
PonzIO, u., & �. RobbmtI, l�llan, Italy, buttons . . . 465,884 RuhI, A. J.t Hou�bton, Mich., beadache remedy . . .  20,502 
Po.rteous. J., Fresno, Cal:!. vmeY8;ru brush burner. 466,2.16 Sieg-el & Co., J., Chicago, Ill., corsets . . . . . . . . •. . . . . . .  20,503 
Pr!ce. James 1\1., Phlla., ra., r?lhn� mHl. . . . . . . . . . .  46.?,977 Southall Bros. & Barclay, Birmingham, EnJr., sani-
Pr!ce, J. W., Londonl-�ng., extmgU1�her for lamps. 46.1,946 tary towels . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  20,520 
Price .. S. M., & J. F. Klaiss, BloomVille, 0., clothes Southall Bros. & Barclay, Birmingham, Eng., sani-
pru���ii: 'S:,' HOORick �;�ii8:' 'N:'y:,' 'eiectrlc 'r;y : : :  ��:= Stott

r
G;"���

l
impi.· C'O: ' N: Y: ·cH . ..Y,· lnseciictde : :  : : :  �:�iA 

Pumyea, E .. �.!.Jersey City, N. J., sash fastener . .  466,184 Vail, J. J. & Runyon n., Green Valley, Itl., wash-
PUl'sel1, A. 'VII lamspo.rt, Pa., gear for veloqipedes. 4f�I),99R ing mach . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 20,514 
Putnam, 'V. o!':J nepmn�, N. "t . •  rotary engme . . . . .  465,947 White, W. J ., Cleveland, 0., chewing gum . . . . . . . . . . .  20.517 
Ramsden, J . . w . ,  & H. �. EllI S, Leeds, Eng., sew- , w  Writing Paper Co. Holyoke, Mass., writinJr paper . 20,516 

SP ECIAL  N OTI C E ! 

N O W  R E A DY !  
A NEW AND VALUABLE BOOK. 

1 Z,()()O Receipts. 680 Pa�es. Price $5. 

This splendid work contains a careful coml'ila
�ion of the most useful Receipts and /:teplies gIven 
III the N otes and Queries of eorrespondents as pub
lished in the Sclelltili c  A nlerlean during the 
past fifty years ; toget.her with many valuable and 
important additions. 

Over 'I',velve '1'1.o ll sand selected receipts 
are here collected ; nearly c,-ery branch of the use
ful arts being represented. It is by far the most 
comprehensive volume of the kind cver placed be
fore the public. 

The work may be regarded a" the product of the 
studies and practical experience of the ablest chem
ists and workers i n  all parts of the world ' the in
formation given being of the highest v!tllle, ar
ranJl"ed and condensed in concise form convcnient 
for ready use. 

A l most every inquiry �hat can be thought of, 
relatmg to formulffi used m the various manufac
turing industries. will bere be found answered. 

) nstructions for working many different pro
cesses in the arts are given. 

It  is impossible within the limits of a prospectus 
to give marc than an outline of a few features of 
so extensi\'e a work. 

Under thc head of Paper we have nearly 250 re
ceipts, embraCing how to make papier mach,, ; how 
to make papcr water proof and fire proof ; how to 
make sandpaper, emery paper. tracing paper, 
transfer paper, carbon paper. parchment paper, 
colored papers, razor strop paper, paper for doing 
up cutlery, silverware ; how to make luminous 
paper. pbotograph papers. ete. 

Undcr the ",ead of Inks we have nearly 450 re
ceipts. mcludlng the finest and best writing inks 
of all colors, drawing inks, luminous inks, invisi
ble ink$. gold. silver and bronze inks. white inks ' 
directions for removal of inks ; restoration 01' 
faded inks, etc. 

.Under the . head of Alloys over 700 receipts are 
gIVen, covermg a vast amount of valnable infor
mation. . Of Cements we have some 600 receipts. which 
lllclude almost every known adhesive preparation 
and the modes of use. 

' 
H ow to make /:tubber Stamps forms the subject 

of a most "aluable practical article. in which the 
complete process is described in such clear and ex-f�!�� i���;

t
�hat any mtelligent person may readily 

For Lacquers there are 120 receipts : Electro-Me
tallurgy, 12.� rece!pts ; Bronzing. 127 receipts ; Pho
togr!lphy and MICroscopy are represented by 600 
receIpts. 

Under the head of Etching there are 55 receipts 
embraCing practical directions for the productiOli 
of e,!gravin� and printing pla�s of drawings. 

Pamts. Pigments and Varmshes furnish over 600 receipts. and include everything worth know
ing on those subjects. 

Un�er the bead of Cleansing over 500 recipes, 
are gIven. the scope being very broad, cmbracing 
t�e re.moval of spots and stains from all sorts, 
of obJects and materials. bleaching of fabrics 
cleaning furniture. clothing, g:ass, leather metals

" 
and the restoration and preservation of all kinds 
of objects and materials. 

In Cosmetics and Perfumery some 500 receipts 
are given. 

Soaps have nearly 300 receipts. 
Those who are engaged in any branch of industry 

probably will find in this book much that is of 
practical value in their respective callings. 

Those who are in search of independent business 
or employment. relating to the home manufacture 
of sample articles, will tind in it hundreds of most 
excellent suggestions. 

MUNN 00., Publishers, 
SOIENTIFIO AMERICAN OFFICE, 

361 Broadway, N ew Yorl,. 

ing machIne,..:..' ., '  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 4h.),&q7 , Wood & Sons, N. G., Boston, Mass., spoons . . . . . . . . . 20,515 
Beag ... n, p. ,M., LJhlCago, Ill .. , car coupling . . . . . . . . . .  461",.,082 I 
Redman, C. H., Jr., Newark, �. J., typewriting rna. 4f:i.,aoo \ . d h . -��-

Beed. '1\ L., Providence, R. I., electric conductor. 4f>;'),88R .i Pl'l n fe COPl� of t e speciflcatlOn and drawinJl of 
Reimers D. H., Chicago 111 ., mech. movement . . . 4ti5,H48 any pat�nt in tpe 9regoing lt�t, or any patent in print 
Reno, .J. W., New York, No Y., constructinl'( t.unnels 466,046 I�sued smce 186.Q. ,,:,11 be furmsited from this office for 
Rice, R. F. Hartforct, Conn., Rufety cheCk valve . . 466,022 2:) cents. In ordenng please 8tat� the name and number 
Richards, [). ,  Plymouth, Pa . • coal crushing macb . 466,185 of the patent desired, and remit to Munn & Co., 361 

ELEOTRIO OOAL OUTTERS 
Richardson, E. P., I .. awrence, :\lass . •  heel burnish- i Broadway, New York. 

lng machine . . . . . . . . . .  _ . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  4.f'J6,258 C anadian pntenfM may now be obtained by the in-
Riester, Emily ::\1 . ,  Buffalo, N. Y., skilight . . . . . . . . . 465.889 ventors for any of the inventions named in the fore-
Rigby, Clark )4' . •  Coraopol i:;, Pa., dril jar . . . . . . . . . . . 4f:ii,2.1U going list, provided they are stmPle

l 
st a cost of '40 each 

:RItter, 0 . •  St. Louis, ;\!o .... uerator for beer vat • . . .  4liI;,31� If complicated the cost will be a Ittle more �'or fuli 
Robinson, J. M., Knox rOint, La., fertilizer dis- instructions address Munn & Co., 361 Broadway, New 

trlhuter. . . . .  • . .  . . . . . . . . . . . . .  . .  . .  . . .  . . . . . . . . . . . . .  . . .  466,260 York. Other foreign patents may al80 be obtained. 

ELEOTRIOAL M IN ING  APPARATUS OF  EVERY DESOR IPTION.  
IJlr Send for I l lustrated cataloll"ue M �. 

THOMSON-VA N D E POE LE ELECTRIC M I N I NG CO., 
620 ATLANTIC AVE . .  BOSTON, MASS. 

© 1892 SCIENTIFIC AMERICAN, INC.



Founded by Mathe'l(! Carey, 1785. 

H E N R Y  CA R E Y  B A I R D  &. CO. 
Ind ust.rial Publishers. Booksellers, and Importers, 

'" I II Wa l n u t  St .. Philadelphia. I·a., U. S. A. 
IlTOUf new an d Revised Catalogue of Practical and : 

Scientific Books. 86 pages, Svo, a n d  our frther Catalogues i 
and Ci rcu lars. the whole covering every branch of Sci. 
ence appl i ed to the A rts. sent free Hnd free of postage 
to any one in any part of the w( rid who wi l l  furnish his 
add ress. ---'------!,LVE D R A U G H T S M E N 

S E N D  FOR CATALOGU � OF BEST D EV I C ES O U T  
� ,�  C>-' B E S AW Y E R  ATH O L  MASS 

WEST PULLMAN .  
(% MILE FROM PULLMAN, )  

The Ideal Manufacturing a n d  Residence Diablcl 
IN CHICAGO. 

Factory Sites and Residence Lots. 
Eleyation 40 Feet Above tbe Lake. 

lIioois Central Railroad Snbnrban Senlee. 
CIIlCAGO FREIGHT RATES TO ALL POINTS 

IN THE UNITED STATES. 

PERFECT SEWERAGE. CITY WATER. 
LOCATED in the heart of the Great C8lumet 

Manufacturing District 
FIFTEEN MINUTES' RIDE from Worlll's FaIr Grounds. 
ELECTRIC ROAD under construction, reaching 

all parts of city. 
A Limited Number of Shares 

Are offered for sale at par, which shares are 
received in payment for lots at any time. 

Buy lots now and secure the certain ad
yance next year, 

Send for Circulars, Maps, etc. Address 

WEST PULLMAN LUD ASSOCIATION, 
103 Dearborn Street. Chicago. 

" ECONOMY IS WEALTH."  
Canvassers wanted t o  sell the N r w  M o  .. 
d�l lIull  Typewriter. Why wllI 
peop'e buy a .1 011 machine when tao will 
r�::l�;e

a 
a��tt����

e:o sc:!{;-x���t::.ted 
Address N .  TYPEWRITER CO., 61) Waf'lhin�n Street, Boston, llass., 

Mention Scientific American. 

TH E WA R D E N  M FC �  CO., 
Germantown Junctiou, Phil a ,  Pa. 

BOI L E R S  HIIRIZONTA J .. VERT I C A l  . . I.OCOMOTIVE 
Manning Vertical Boller, I .. arge H. P. in small space. 

W arden Purifier, insures clean water for bOilers. 
Atkinson Ifeed Water Heater, no back pressure on engine P- Send fur C/ltallJ(J uf. 

Jeitutifi c �mtrieau. 
THE INTERNATIONAL CYCLOPIED IA. 

N E W  E D I T I O N  R E A D Y  FOR D E L I V E RY D E C E M B E R  1 5, 1 89 1 0 
Thol'onghly Revilied and B.·oll ght Down to D ate. 

Contains the United Staj;es Census and Statistics of 1890 ;  also Latest Census of lforeign Countries Including 1891. It IS prepared for honest service and careful criticism, and is to-day , 

The Best Ready-Referen ce Cyclopred i a  i n  t h e  E ng l i s h  Langu age. 
Write for our :New Sunople Pages. Mailed tree. 

DODD ,  MEAD & COMPANY ,  7531!!&n755IBROOADWAy�RNTtWNYbRK. 
STE EL TYP E  FOR TYPEWRITERS I NVENTI O N S  PraCtically DEVELO P E D 

StenCils Steel Stam ps Rubber and Dr.swings, Pattern Making, Experimental and Fine Ma-
Metal 'l'ype Wheels: Dies. etc. chme Work of all kinds. MILLIKEN & D'AMOUR. 

Ill od" 1 a lld Rxp .. rim eutn l Work llil-I53 Cedar Street. near West �treet. New York. 
Small Machinery, Novelties, etc .. man-

u factured by special contract. LEARN WATCHM KI f 
N ew York StencilWks. 100 Nassau St., N.V A NG �0::'J;�' �������e�; 
LIGHTNING WELL-SINKING MACHINERY MUUraCrUIERS. 

Hyrdaulic, Jetting, Revolving, Artesian, 

�f�
o��l���:.

g j;���:l':�':.lI:,or,O�O 
engranngs, Earth's Strata, Determl. nation quality waterjrnalled,25c. 

Tbe Amel'lt'an Well Works, 
A.urora, III. [ n A 13 S. CaDal 

St., Chleago, UL 
l Daua., _ 

OIL WELL SUPPLY CO. �1 &: 9ll WATER STREET, 
P l t tsbn r gh, I'a., 

M anufaeturers o f  everything needed for 
.A.�T:.o;_ ... .A. 1'IT  �:I!ILL& 

for ei ther Gas, Oil, Water. or Mineral 
Tests, Boilers. En�ines. Pipe, 
Cordage, Hril linlZ Tools. etc. 

I l lustrated catalollue, price 
Iist8 an:n 

d::g���L sheets :!!ltlo6l;;ll�:r 

The moot Sacae •• f'ul Lullrlaater tOI" Loo." Pulleys In aee. D U Z E N ' S  PATENT E P U LLEY O I LER 
Highly recommended b y  those who baTe 
used them for the past tour years. Price. 
very reasonahle. Every user of macbin· 

should ha\'e our " Catalope No. 56," frcf'. :Mention this paper. 
TAN D�ZEN Ii; TIFT, C .... IDD.U, OhIo. II( Ch Do it yourself. Clr· -- . eap cular press $8. Size 

P • t- for small newspa .. 
per, $44. Every· rID Wa' tbingeaSy, printed r ule8. Send two stamps for Catalogue to factory .. KBL�UY & CO •• Mertden, COU ll .. 

S Y L P H  CYC LES R U N  EASY 
Hollow Perfection of cycle manutacture ; no 
Tires need now to ridespl'ingless cycles or de--. pend on tires alone for comfort. Sylph S�ring Frame destrOY� 

Vlorat1n. Light,si m-
ple, strong. eats.free 
Rouse-Duryea Cy.Co. ' 
16 G St. , Peoria, Il l .  A GTS. WANTED 

P U RE  TEM P ERED COpp E R T H E  S Af EST MOST DU RABLE & EC ONOM ICAL M ETAL EV ER OfFERED FOR VA· 
R I O U S  M E C H A N I C A L  U S E S . H I G H EST ANTi-FR I C T I O N A L  Q U A L IT1 ES. IN01SPENS I BLE FO fl.  ELECTRICAL W O R K  E.UREKA  TEMPERED C O PPER co .  NORTH EAST, PA 

The Shimer Cutter Heaiits 
45,000 SOLD . 

To work Car Siding, Floorlug Ceil. 

, 

' 
�ur3'b��f. s�E ;anta 
Blinds. Cope Heads to . , 
match. ." ' -
Sam'l 3. Sblmer &: SODI, 
Centre St., Milton, Pa. 

�.DELL Donble Case TY PEWRITER • It has 78 Characters, and is the only Tvpewriter with 
� t eck Perforator attachment. Js fast taking the lead of 7: Il l !  r:J.1ypewritel"s. Larger sales than all otherEICombined. 

o end lor circulars, 
• ODELL TYPEWRITER CO. ,  Pontiac Bldg., Chicago. 

A R T E 8 1  A N 
Shepard's New $60 Screw·Cutting Foot Lathe 
.; Foot and Power Lathes, Drill 

Wellst Oil and Gas Wells, drilled et... ��S::,
SCh����� ::�dr!l�t

,���t by contract to any depth, from 50 
to 3000 feet. We also manufac- .. DnLa'

l�h!!Oi� ��f�y.
erSL�\�e8 on ture and furnish everything re.. i �yment. �:�:� �';,J,Wl� ��rsc;:'���!� ; fo�eX:!.!f�u��t��oI��.:'!n�utfits 

and . Mounted Steam Drilling ... Address H. I •. S H E l'AR D .  ��f:::':.�s
s�t';J�e;�cli�J:{t.; AG ENT. 

required and send for illustrat- =- 141 West 2d I!!t>·eet. NICKEL CA STINGS FOR AT,T. PURPOS ES. 
ed catalogue Address � Cine.innati, Ohio. 
& OIL WELL SUPPLY CO., 

STREET, NEW YORK. 

GAS � GASOLINE ENGINES 
STATIONARY and PORTABLE. All Sizes. 

Dwarfs in Size, but Giants in Strength. 
Ex pense one cent an 
bour per horse power 

but little lat�ll-tIon-to run thf'm. 
E v e r y  E n c i n e  

G u a r a n t e e d. Full �f��\1��a[�f:����rmail 
V A N  D U Z E N  

GAS & GASDUNE ENGINE CO. Cincinnati,O. 

. -= -- A N D  f l N c  G RAY I R O N  A L 5 0  ST E E L  �ALLEAl2ht, / CAST INGS FR� SPECIA\ [:RNS 
-O-EVlIN v, co;;-J. f i N E  T INN ING  JAPA -N- PAl�,-G 1 S 01\ U . �  F I N I SH I N G  N I N G  JI" TtiOMf' LEHIGH AVE & AMERICAN 5T P H l l A  ._ ��"' 

� A LAN SON CARY �R I NGS 1fff�\\ A N U FA CTURER  O F  (... sP  v---
�Il�!!ji 

� F L AT STe:e: OF EVERY DESCR IPTI ON  
2 4 0  8: 2 4 2  W.  2 9� ST. N E W-YO R K  

The Belknap 
B�JJU�e�L�m, !�tt!�f!g,!! I 

efficient machine on tile market. 
Electric Motors and Dynamos. 

Combined Water Motors and Dynamos. , 
Cyclone Coffee Mills for Grocers' use. I Combined Motor and Mill In one case' l 

' , run by water or electricity. " " ., "  ': " ," _. Write jOl' Circulars. 
'. BELKNAP MOTOR CO. , 

23 Plum St., Portland, Maine. U. B. A. : 

WELL DRILLING MACHINERY. 
MANUFACTURED BY 

W I L L I A M S  B ROTH ERS, 
I T H A C A ,  N .  Y . ,  

Mounted and on Sills, for 
deep or shallow wells, 

with steam or horse 

STEAl ROAD ROLLERS I DE AND IDEA l . A U T O M A T I C  E N G INES. 
W M 1'llI Y ER I'ATEN'I' FVR�ACE. 
T A N D EM A N D  CROl!!'" COMPO lJ N D  ENGINE!!i. 

• BO ILE RS OF EV E R Y  UES(JRIP1'ION. Manufactured by HARRISBURG FOU N DRY AN D M AC H I N E  WORKS, Harrisburg, Pa. , U. S. A. 

) knowing about. Catalogne free. Mention this paper. A N EW LI  G HT FOR MA.GI(J L,\:';TEHIIl�, allc1 other newfeatnres worth 
�. 0. 4JOLT & CO . 1 8  Beekman Sltreet.IWc,Y 'York. 

",·"nch. I89 La Salle Street (Calumet Building). Chicago, IlJ .• L. L. DAVIS. Manager 

/, ���� Pc E RFORATED � ETALS 1'M I N I N G  SCREENS, 
�"' � - ' ��liill,. , e OAL'NO O R E  S EPI\RATO RS ,  R,EVOLVI NC ANO SHAKING SCREENS 

, :, ' / ' - ':, J IGS &STAMP 8ATTERIES , o' AlLK INO S OF MILLl N C � MININC MACH INERY;",,,",,,  

� " �' �";" " _ __ , � HARRINGTON & KING PER�ORATING @ .CH ICAGO .  ': JIlT 

A high·class, beautifully illustrated monthly magazine like The Centuru or Harper's, but devoted exclusively to scientific and industrial subjects. 
The leading paper in the current (January) number is a 

��Wo��I:::G�������[E�;in�e�inE�,;rtn�l�o���P�. Wfl��� C. E., which discloses a shameful sta.�e 07 affairs in the con-
�!J�e�t�t 'P��¥.c C�l��:n l����� ���bi:�e�fest�� '�A��:� =po�¥:����C{h':l}, £���dof ���hL���:J�' �id3��" ,�����I; and legally considered ; and seven others, entitled , .. The 
�lf�������i!�d!lftT����;,R�, l1't�.�1]��1c SiW:ct�f o�in

Ei��ti� Power," " Sewage Disposal in the United States," .. Setting Type by Machinery," " The Newer Forms of l<'uel." 
" Edited with very marked ability."-Bosion Herald. 
" Readable from cover to cover."-Indianapolis News, 
" Studded with ideas of practical value. "-Norfolk Vir-ginian. " The contributors are men of the highest rank, "-St. Louis 

R!f1w�l�eartilY commend it to the general public."-Boston Tmnscript. " Unquestionably the most elaborately illustrated engineer .. �,���������!rWor.;;1, ��g,� on either side of the Atlan-

26 oents B number ; ,8.00 a year. News-stands. or by maiL Send 10 cents for a sample copy. Mention this paper. 

DCK & ORE B R EAKER 
Capacity u p  to 200 tons per hour. 

Has produced more ballast, road 
metal, and broken more ore than 
all ot her Breake s corn billed. 

Bui lders of High Grade Mining 
Machinery. 

Send for Catalogues. 
C A T E S  I R ON W O R KS, 

�J O  c �o. ( H i n t o n  � t . ,  C h i t'ngo 
215 Franklin St . •  Boston. lIlass. 

CHUCKS Catalogue No. 12, just issued 
with over 40 new illustrations 

The Cu �hman C�n ciin����e
iI:-l��;';;':i. Conn. 

" T il E  SINTZ" 
GAS A N D  GASOLI N E  ENG I N ES 

Stat i o n a ry a n d  M a r i n e .  
Makes is own supply o f  gas from 
gasoline, and at less expense than 
��f;)?t��e�('�e�/��' i�d�(!�ith ('(�iih:; 
manufactured or natural gas. Spe
cially adapted for small boats and 
launches and electric light work. Cir
culars free. � ,MI')/fion t h is paper, 

C L A R K .  S I N TZ ,  M F R ., 'F" 
!Sprlllgfield, Ohio. ' 
CL..A..R.�'S WOOL W ASHERI!!, 

WARP DYEING AND I!! I ZING llIA C H I N ES. 
PATENT RUBBER COVERED �, VEEZ E ROLLI!!, 

POWER WllI�HEltl!! FOR HO!!iIERY AND 
VARN D Y E I N G, 

D RYING A N D  l'ENTILATING FANS, 
WOOL AND COTTO N DRYERS, Etc. 

Catalogues free. 
CEO. P. C LA R K  

Box L. Windsor Locks, C o n n .  

A ElAR.GAIN". 
A PLANT FOR MANUFACT U R I N G  

RAD IATO RS AND BO ILERS,  
Two stpry brick building, over 30) feet long, with ample 
���pI�t�e 

e�::f�:�r �f
es�r:t..�[�s�d �g3:re;t!i:��hiri!�� patterns, etc. ; ready to start up at once. Will be sold at about balf price. Address 

T. C. KER RI CK, Bloomi ngton, I I I .  

2nd � MACH I N ERY J� 
N .  Y .  M ach'y Depot, Bridge Store 16. Frankfort St., N.Y. 

"GARFIELD" 
LOCOll1otive Inject or, 

A u tomatic Inject or, 
Double Jet Injector 

and Ei ecto.". 
Best Boiler Feeders known 

for Hot or Cold Water Lifting 
or taking water under pres

sure. I'Ir Send [or Price List. 
The Garfiehl JnJ ector Co.�Mfs. 
P. O. Box 69. WADSWORTH. UHIO. 

FOR COLD HAN DS. 
EUREKA HAND WARMER. 

About the size of deck cards. 
N o  smoke or odor. Always 
hot. Easily carried in pocket 
with perfect safety. B urns 6 
hours without recharging. 

Send 65e in shmps or r. O. Order. 
OSGOOD BROS 7 th  & BROADWAY, 

. • , Oakland, Cal. 

D E AR A N D  RACK CUTT INO .  
Frol'iit. Self-Regulating Steam Pump. 

UNION MFG. CO., 17 Rose street, Battle Creel<, Mich. 

Steam! Steam ! 
Qual ity H igher, P rice Lower. 

�'or Strictly Cash, Complete Fixtures except Stack. 
2·Horse Eureka Boiler and Engine, • $ 1 50 
4· " " " " " • 250 
Other sizes at low prices. Before you buy get our prices. 

B .  W. PAYN E &. SO NS, 
Drawer 36. E LM I RA .  N. Y. 
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Inside Page, each i nsertio n .. ..  '3 cents a line 

Back Paltl", ench i n sertion .. .. .. ..  $1.00 a line 

The above are charge8 per agate line - about eight 
words per line. This notice shows the width of the line, 
and is set in agate type. Engravings may bead adver
tisements at the same rate per agate line, by measure· 
ment, as the letter press. Advertisements must be :g��'i�� t�t 

a�:��cr�i�iie ��lc;Wi�S
g ��!k':�s���rSday 

cftitufifi t �mtritau. 
PACKING, BELTING, HOSE, MATS, MATTING, ETC. 

E_1:abl.:I.al:1ec1. 1 8 5 B .  
The Largest Manufaoturers of Meohanical Rubber Goods in the World. 

THE GUTTA PERCHA AND RUBBER MFG. CD. 
Para Building, 35 Warren St., New York. 

Portland, Oregon. Boston. 

GOM-'IJ.JJ Figures all Examples. K6)< 
M operated.. Rapid. Accurate 

I Relieves mental strain. 
n or Cirou ar. • • FG. CO. ,  52-6611linois at. Chicago. 

Emery, 
D E FIAN C E  MAC H I N E  WOR KS, The Sebastian· May CO. 

D E F I A NCE, O H IO, U, S, A., Improved Screw Cutting IlIIq.� 
.. Improvement the order of the age." 

THE SMITH PREMIER TYPEWRITER lA.NllE Emery Wheels, 
Emery Whetstones. 
Grinding Machines, 
Knife Sharpeners, 
Knife Grinders. BUILDERS OF �:=e�LAT:S:ES iO on -WORKIN G MACHINERY ���l ��:�r�i:i�'U';,�d D1:::al���:1 

The Tanite Co., 
STROU DSBU RG. PA. 

FOR Outfit8. Lathes on trial. Cat ... 
161 WASH INGTON ST •• N EW YORK. 

Hub, Spoke, Wheel , Wagon,  Carriage Bending,  ���e8
t:ar6�0� Hoop, SID N E V, 

NeC)(�Yo)(e, p.W . •  ;JOHV�t" Single· _II· � �ree, Alafl'l� ImPOrtaut Improvements. 
Ali the Essential Features greatly perfected. EST A BI.ISHED:1S46. 

The M08t Durable in Alignment. 
Easiest Running and Most Silent. The Most Popular Scientific Paper in the World 

H}����ries. STEAM PACKING 
All t}'pe cleaned in 10 seconds without soiling the hand8. 
The :smith Premier TYDewrlter Co , S.yracuse, N.  Y .. U.  S. A, ar Send for Catafogue. Only $3.00 a Year, Inclul1ing Postage. 

Weekly-:i2 Numhers a Year. 

Patent Wheel Boxing Machine. 

Complete 
OUtfits. 

Send t01" 
Catalo!/Ue. 

THB AMERl�AN BELL TBLBPR�NB ��. 
95 M I LK ST.,  BOSTO N ,  M ASS , 

Th i s  Compan y owns the Letters Patent 
granted to Alexander Graham Bell, March 
7th, 1876, No. 174, 465. and January 30th, 

1877. No. 186. 787. 
The transmission of Speech by all known 

forms of Electric Speaking Telephones in· 
fringes the right secured to this Company 
by the above patents, and renders each 
individ ual user of telephones not furnish· 
ed by it or its l i censees responsible for such 
un lawfl l l  use. and all the consequencee 
thereof. and l iable to s u i t  th£'refor. rlWOODEN TANKS 'O R R A I L R O A D S 

0WAT£ f\.  ...... O R��J 
L A � G-E W- A T E Fl  TA, I-I II • M I LL S , rARMS & c  

..... _ - ''' ''S c o M P l E T E  S T O C K o r P����I�;tJ0��:;�����ED CJ'P�LuMBER 
" ..... " rOR  F O U N C ..,-r IONS &TOW (RS W.E CALDWE L L  & Cf' � N (1  2 \ 7  E M A I N  ST L O U I S V I L L E  Kv 

SMOKELESS GUNPOWDER.-AN IN-
teresting art icle by Hudson Maxim on the manufacture 
and use of smokeless gunpowder. giving a f'ketch of its 
hiAtory and the methods of producing it. Contained in 
SCIENTIFIC A>lERICAN SUPPLE'IENT, No. 821 . Price 
10 cents. 'ro be had at this office and from all new.· 
dealers. 

DO U SEE� �O�EE'I..'1 
We can supply it with the 

�Motor of the 19th Centnry 
� to 70 horse power. 

Cost about one cent an hour to 
each indicated horse power. 

• . . 
" In worth, not size. 1IL1/ 11(lhtf Ues." 

• What others think of me Is 8tated 
. c".. _ CHARTii! G��°friGINE CO. 

= . '\,. ---=:::s Lock Box 8. l"terlina, III. 

Boiler Coverings, Millboard, Roofing, Building Felt, Liquid Paints, Etc. 
DESClUPTlVE PRICE LIST AND SAMPLES SENT FREE. 

�" W. JOHNS MFI. CO •• 87 Malden Lane. N .Y. 
-FOR-

FREE S ITES TO SU BSTANTIAL 
MANUFACTURING ENTERPRISES 

i� the rapidly JlrowJng towns o f  Virginia and West Vir
Ilinia, possessing C'HKAP I RON. CHEAP LUMBER, CHEAP 
FUEL. and RAILROAD FACILITI F.S, addrpss J.  H. DIN
GEE. 330 WalnJlt Street, Philadelphia. Pa.,  President 
and General Manager of numeruus Land Companies 
situated along the lines of the Norfolk & Western 
Railroad. 

53 PRINTING PRESS. �r�n�!�l.°U� ��� 
m o n e y. C a t a  .. 

10llue for two 8tamps. K e l sey & t:o., Meriden. Conn. 

SAWS Wanted 50,000 Sawyers SAWS and L u m o e r m e n  to 

A send us their full addres8 for a copy of Em. 
erson'8 II:lr Book of �A \\" �, new 18!1O edi. 
tion. We are first to introduce NATURAI� A 

W GAS for heating and tempering �n \VS with W wonderful effect upon improving their qua-
�:rce��d �J'5.!:,��s��nljil�'b*s �il�'j(�t� S S &; C O. (Limited), Beaver Fans, Pa. 

Bristol's Patent Steel Belt LaCing Saves Belts, Saves Time, Saves Money, Saves Patienoe. 
THE BRISTOLS' M FG. 

This w i d e l y  circu l a t e ,1 and splendidly Illustrated 
paper is published weekly. Every number contains six
teen pages of useful information and a large number of 
original engravings of new inventions and discoveries. 
representing Engineering Works, Steam Machinery. 
New Inventions, Novelties in llechanics, Manufactures, 
Chemistry, ElectriCity, Telegraphy, Photography, Archi
tecture, Agriculture, Horticulture, Natural History, 
etc. Complete Ji8t of patents each week. 

Tel"Jn s of � U b!ii(,1·i pti0l1 .-0ne copy of the SCIEN
TIFIC AMERICAN will be sent for O1 IP  1/fll r-fi2 numbers
postage prepaid, to any subscriber In the United State8. 
Canada, or Mexico, on receipt of litre" d o l l at·s by the 
publi8hers ; six months, $1.50 ; three months, $1.00. 

e I tt h •• -Speclal rate8 for several names, and to Post 
Master8. Write for particular8. 

Have You Ever Hunted for 
a Dark Room 

The safest way to remit is by Postal Order, Draft, or 
Expre8s Money Order. Money carefully placed Inside 
of envelopes. securely sealed, and correctly addressed, 
seldom goes astray, but 18 at the 8ender's risk. Addre88 
all letter8 and make all order8. draft8, etc., payahle to 

M U N N  & C O . ,  3 6 1  Broadway, New York. 
---0----

In some 

I n  your 

take 

strange city to enable you to change the load 

camera ? Have you ever lost an opportunity 

T H E  

Idtntin, �mtdtau lupplt*nt 
to some picture that you wanted 

load 

because you 

your camera ? 
This Is a 8eparate and di8tinct puhlication from THE 

SCIENTIFIC AMERICAN, but Is uniform therewith In size, 
every number containing sixteen large pages full of en� 
gravings, many of which are taken from foreign papers 
and accompanied with translated descriptions. THE 
SCIENTU'IC AMERICAN SUP.PLE>lENT 18 published wc>ek
ly, and Include8 a very wide range of content8. It pre
sents the most recent papers by eminent writers in aU 
the principal departments of Science and the mieful 
Arts, emhraclnll Biology, Geology, Mineralogy. Natural 
History, Geography, Archreology, Astronomy Cbemia
try. ElectriCity, Light, Heat, Mechanical EIiglneerlng, 
Steam and Railway Engineering, Mining, Ship Building, 
Marine Engineering, Photography, Technology, Manu
facturlnll Indu8tries, Sanitary Engineering, Agriculture. 
Horticulture, Dome8tic Economy, Biography. Medicine, 
etc. A va8t amount of fresh and vl:.luable Information 
ohtaInable In no other puhlicatlon. 

could not find a suitable place to 

The " Daylight "  Kodak requires no dark room. 

Send for circulars. THE EAST MAN CO M PAN Y, 

SMALL . ELECTRI'J MOTOR FOR AM 
ateur8.-By c. D. Parkhur8t. De8cription In detail of a 
:�:!l 

o���:�!IIn�b
a��:o;�� l�;:ci�i�:�o�:�d

t���:e� 
W ith 15 :ftgures drawn to fl. �cale. Contained in S("IEN� 

TIYIO AM t';RICA X' S ( ' PPLE)I E �T, No. 7 6 1 .  Price 10 
cent.. To be had at this omce and from all newsdealers. 

C.A.STZ:N"G- S 
and lUA TERIA J . S  for 8 and 16 Light and Hand·Power 

D Y NAMO"" 
Simple and Parkhurst Motors. 
Large plunge batterie8 for run

ning motors. 
Zinc and Carbon Plate8. 

Send stamp for Catalogue 
PA LIlIEH. B ROS . .  

Mianus, Conn. 

to live for if)'tJU have not seen tJUr new 

CENTUR Y COL UMBIA, 
wt'tk Pneumatic Tires. Light, Strong, 
Durable, and fUlly guaranteed. 

POPE M FC .  C O . ,  221 Columbo Ava .• Bolton. 
12 Warren St., N. Y. 291 Wabash Ave., Chicago. 

Factory, Hartford, Conn. 

JENKINS' UPRIGHT CUSHIONED 
POW E R  H AM M E R .  
User8 of this hammer sustain us In 

�a,r���':!'al�t�!� nfle�?e�rl
c��h���g��� 

a perfect blml', with pf'rJect cantrol. For I �r��i��8sf.: �hnaJ!l�;l!� I...?&SA. 

ROCHESTER, N. Y. 

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

Has these Great Advantages: 
The speed can be instantlr changed from 0 to 1600 ::�b::r;!d���� �� s::t!����

t
8�q:al�:f:{y�l�t! 

smallest or largest drills within its range-a won
dt'rful economy in time and great saving in driB 
bre�e. Send for catalogue. 

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

For Cutting Oll" and Threading Pipe. 

T he most im pm·tallt Engineering lVorks, Mechanisms, 
and Manufactures at home and abroad are IllU8trated 
and de8cribed in the SUPPLE>lENT. 

Price for the SUPPLEMENT for the United States and 
Canada, $5.00 a year; or one copy of the SCIENTIFIC AM
ERICAN and one copy of the SUPPLEMENT, both mailed 
for one year for $7.00. Single coples, 10 cents. Addre8s and 
remit by postal order, express money order, or check, 

M U N N  & C O . ,  361 Broallwal·, New York, 
Publishers SCIENTIFIC AMERICAN. 

---0---

�uildiug QtditiDU. 
Will Cut Otl" and Thread 
Pipe from 1 to 4 inches, 

�l��t�'l�,�.:'�Ui�e� min- THE SCIENTIFIC AMERICAN A R C  H I T  E C T s' AND 
We thin\{ this to be the BUILDERS' EDITION is issued monthly $2 50 a year �:�� t�:���:�� �� mar- Single copies, 25 cents. Forty large quarto p�e8, equai 
A dj u stable to; t ocks I to about two hundred ordinary book page8 : forming a 

aud Die.. I large and splendid Magazine of Architecture, richly 
are universally acknow- adorned with elegant plates in colors, and with other flne 
ledged to be engraving8 ; Illustrating the most intere8ting examples 

T H E  BE�T. of modern architectural con8truction and allied subjects. ar Send for 1891 Illustrated Catalogue and Price List. A special feature Is the pre8entation in each number 
ARMSTRONG M FG.  CO. , Bridgeport, Conn. o f  a variety o f  t h e  latest a n d  best plana for private re81. 

dences, city aud country, including those of very mod .. 
erate cost as well as the more expensive. Drawings in 
perspective and in color are given, together with full 
Plan8, Specification8, Sheet8 of Detail •• Estimate8, etc. 

The elegance and cheapnes8 of thl8 magnificent work 
have won for it the IJnrg'e�t e i ren Intion of any 
Architectural puhlication in the world. Sold by IIll neW8. 
dealer8. $2.50 a year. Remit to 

M U N N  & (� O . ,  P ublishers. 
361 Broadway, New York. 

USE O R I N DSTO N ES? 

E::DIBC>:N" 
CE N E R A L  ELECT R I C  

If so,. we can supply you. AU 8izes 
lII o u n t p (1 and lI 11ln o u u ted, always 
kept in stock. Remember, we make a 
specialtyof selecting stones for aU 8pe
cial purposes. W' ARk for catalogue. 
The t: LEVELAND STO NE eo. 

2d Floor. Wilshire; Cleveland, O. 

I N C A N D E SC E N T  A N D  A R C  L I C H T  P LANTS. 
Stationary and Railway Motors.-Lamps.-Cables.-Safety Devices . 

D ISTR I CT OFFICEI!l. 
Canadian . . . . .• EdI80n Buildlnll 77 Bay St.,  Toronto, Can. I Pacific Coast . .  Edi80n B'lding, 112 Bush St. S .  Fran , CaL Central. . . . . . . . . . . . . . . . . .  173 & 175 Adam8 Stl ChICRg¥l III. Pacific Northwest . . .  Flei8chner Building, Portland, Ore. 
�:�'W'niliIDd::::.����� .���diN!�r.0�.

S
B·O:�ri'; Mo:..� :g;�;e::,��.��a

.
I� .. . . . : :

. 
·�����l;t�8���g�IW;''i:"ia?1i�: 

��:;:� a�'tn���h
. �.e�� .�������.: : : : : : : : : : :  : :.M ·ViCiori"· 8ire��!SWe�:::I����r, �g��o��r�e*.�iJ';,gT.?��: 

PRINTING INI[S 
The SCIENTIFIC AMERICAN i 8  printed with CRAS. 

ENEU J O HNSON & CO.'8 INK, Tenth and Lombard 
St8 . •  Philadelphill, and 47 R08e St., opt>. Duane, N ew York 

It will  pay you if you have any money to in vest, either large 
or small su ms, to send for pamphlet " I nvestment liS. Specu· lation." Free to any one mentioning this paper. 
-Taylor &. BatllvoD, Boston, New York or Denver. 
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