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THE BELGIAN SHIP CANAL. 

The ship canal from Ghent to Terneuzen was originally 
laid out with many bends, rendering navigation difficult; it 
had a depth of 14 feet 4 inches and a width of 98 feet 6 
inches at the water level. The works which are at present 
in course of execution have especially for their object the 
deepening of the canal to 21 feet 3 inches, with a width of 
55 feet 9 inches at the bottom and 103 feet 9 inches on the 
water line. The slopes have a uniform inclination of 1 to 3, 
and the towing paths on each side are placed 6 feet 6 inches 
above the water level, and are 32 feet 8 inches wide. In 
many instances also the course of the canal has been altered 
a nd straightened for the improvement of navigation; several 
important diversions have been made for this purpose. The 
excavation has been effected by hand, by dredging, and by 
the Couvreux excavator, figured as below in Engineering. 

The earth excavated was carried to spoil, and in many 
cases was employed to form dike!! inclosing large areas, 
which served as receptacles for the semi-liquid material 
excavated by the41redging macliines with the long conduc­
tors; the Couvreux excavator used will be readily under­
stood from the engraving. It had already done service on 
the Danube regulation works. The material with which it 
had to deal, however, was of a more difficult nature, being 
a fine sand charged with water and very adherent. The 
length of track laid for the excavator was about 3 miles 
along the side of the old canal, which had been previously 
lowered to the level of the water. 

.. ,.," 
Pre.ervation of'lron and Steel f'rom Oxidation. 

We are indebted to J. Pechar, Rail way Director in Teplitz, 
Bohemia, for the first official report in English from the Paris 
International Exhibition which has come to hand. This vol· 
ume contains the report on the coal and· iron products in all 
countries of the world, and is valuable for its statistical and 
other information, giving, as it deles, the places where the 
coal and minerals are found. and the quantities of each kind 
produced, for what it is used. and to what other countries it 
is exported. The able compiler of these statistics in the in­
troduction of his report gives the following account of the 
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means recommended by Professor Barff, of London, for pre­
venting oxidation, which is being considerably used abroad. 
The writer says : 

It is well known that the efficient preservation of iron 
against rusting is at present only provided for in cases where 
human life would be endangered by failure, as in the case of 
railway bridges and steamers. Thus, for example, at Mr. 
Cramer-Klett's ironworks at Nuremberg every piece of iron 
used for his bowstring bridges is dipped in oil heated to 
eight hundred degrees. The very great care which is at 
present taken in this matter may be .dged from the current 
practice of most-bridge and roofing manufacturers. Every 
piece of iron before being riveted in its place is cleaned from 
rust by being immersed in a solution of hydrochloric acid. 
The last traces of free acid having been cleared away, at first 
by quicklime and afterward by a copious ablution with hot 
water, the piece is immediately immersed in hot linseed oil, 
which protects every part of the surface from the action of 
the atmosphere. Afterward it is riveted and painted. 

Notwithstanding all this, the painting requires contiuual 
and careful renewal. On the Britannia Bridge, near Bangor, 
the painter is permanently at work; yet, in spite of all this 
care and expense, rust cannot be entirely avoided. The age 
of iron railway bridges is still too short to enable us to draw 
conclusions as to the probabilities of accidents. Now, Pro­
fessor Barff has discovered a process by which iron may be 
kept from rusting by being entirely coated with its own ses­
quioxide. A piece of iron exposed to the action of super­
heated steam, in a close chamber and under a certain pres­
sure, becomes gradually covered by a skin of this black oxide, 
of a thickness depending upon the temperature of the steam 
and the duration of the experiment. For instance, exposure 
during five hours to steam superheated to five hundred de­
grees will produce a hermetical coating capable of resisting 
for a considerable time the application of emery paper and 
of preserving the iron from rust even in a humid atmosphere, 
if under shelter from the weather. If the temperature is 
raised to 1,200 degrees, and the time of exposure to six or 
seven hours, the skin of sesquioxide will resist every mechan­
ical action, and the intluence of any kind of weather. The 
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sesquioxide being harder than the iron itself, and adhering 
to its surface even more firmly than the atoms of iron do to 
each other, there is an increased resistance not only to chem­
ical but also to mechanical action. The surface is not altered 
by the process in any other respect, a plain forging retaining 
its roughness, a polished piece its smooth surface. If 
the skin is broken away oxidation takes place, but only 
just on the spot from which the oxide has been removed. If 
Professor Barff's experiments are borne out by practice, this 
invention may become of very great importance. It is within 
the bounds of probability that it may enable iron, by increas­
ing its facility in competing with wood. to recover, at least 
for a considerable time, even more than the ground it has 
lost by the extraordinary extension of the use of steel. Iron 
is already being used for building purposes to a large extent; 
but oxidation once thoroughly prevented it will be able to 
take the place of wood and stone to a still greater degree. 
Iron roofing may be made quite as light as that of wood, and 
of greater strength, by a judicious arrangement and use of 
T iron. 

.. . .. ... 
Warning to Locomotive Engineer •• 

Drs. Charles M. Cresson and Robert E. Rogers, of this 
city, says the Philadelphia Ledger, well known as experts in. 
chemistry and dynamics, were appointed by the Reading 
Railroad Company to inquire into and report upon the 
causes of the recent explosion of the boiler of the express 
locomotive " Gem," at Mahanoy City, by which five lives 
were lost. Their report, which is designed to cover the 
whole scope of a most careful investigation, is not yet made 
public, but they have arrived at the following specific con­
clusion, which we give in their own language: "We are, 
therefore, of the opinion that the explosion of the boiler of 
the locomotive 'Gem.' was produced by the projection of 
foam upon the heated crown bars of the furnace, caused by 
suddenly and widely opening the safety valve, at a time 
when the water had been permitted to get so low as to over­
heat the crown of the furnace. " This is an important mat­
ter that should be carefully noted by locomotive and other 
engineers. 

llXCAVAroa 'ON THE GHENT AIm TERNEUZEN SHIP CANAL BELGIUK. 
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and the various railroads traversing the oil regions, have at- "If the workman were his own master, when he had 
tracted more than usual attention to the present condition of done in two hours with the aid of machinery what would 
this industry alid its possible future. have taken him twelve hours to do without it, he would 
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the business skill which combined capital can secure, can- What lahorer of to-day would be satisfied with the re­
not compete with the Standard Oil Company. Now, is there muneration, the food. the shelter. the clothing of the labor­
any great wrong or injustice in this? ing classes of one hundred years ago? The wants of men, 

• Content.. When brains can command capital it is always more suc- as well as their thoughts, are widened by the process of the 
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IRIDESCENT GLASS, 

Ornamental glassware in many styles, tinted with the 
glowing colors of the rainbow. is now making its appearance 
in the shop windows of Broadway and Fifth Avenue. This 
is one of those brilliant little achievements of science that 
delights the eye and pleases the imagination. To produce the 
colors, the glass, while in a heated state, is subjected to the 
vapor of chloride of tin. Shades of more or less depth or in­
tensity are imparted by adding to the tin chloride a little ni­
trate of strontium or barium. 

... el., 
:BAILS .AND RAILWAY ACCmENTS.-NEW YOU 

ACADEKY OF SCIENCES, 

A meeting of the Section of Physics, New York Acad­
emyof Sciences, was held November 25, 1878. President 
J. S. Newberry in the chair. Numerous publications of 
learned societies were received and acknowledged. Profes­
sor Newberry read a letter from Professor Agassiz stating 
that sea lilies, which had hitherto bl'en very rare-a single 
specimen bringing as much as fifty dollars-have been found 
in some numbers by dredging in the Gulf of Mexico. Their 
colors are white, pink, and yellow. Professor Newbeny 
also exhibited spemmens of garnet from California, lamellar 
quartz from North Carolina. sharks' teeth belonging to the 
eocene and miocene tertiary ages from the pltosphate beds of 
South Carolina. and a number of shells. 

Professor Thomas Egleston then addressed the Academy 
on the subject of .. The Structure of Rails as Affecting 
Railway Accidents. " 

The destruction of rails is due to three causes. 1, De-
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Jcitutifi� !mtrican. 
fects in the manufacture ; 2. Improper mechanical or chemi- SANITARY SCIENCE IN THE UNITED STATES. of their sanitary value not to permit it. Dr. Seguin elo-
cal composition ; and 3. Physical changes. The following is an abstract of a paper on the Present and quently advocated the improvement of the parks, to make 

A very large number of rails are annually made which Future of Sanitary Science in the United States, read by them not only pleasure grounds, but places of !esthetical and 
should never be put in any track. Their defects are often Professor Albert R. Leeds, of the Stevens Institute of Tech- practical out-door education of the public school children. 
imperceptible to the naked eye, but they very soon begin to nology, before the New York Academy of Sciences at their IV. Ventilation. -It would be a great step in the interests 
break. Statistics show that the breakage from defects in meeting, November 11th, 1878 : of sanitary science if builders, vestrymen, and school or hos-
making increase until they have been used 18 months ; then Sciences, such as the one under consideration, that have pital trustees could be persuaded that their offices did not 
it decreases to zero, and after that rails break from different in them a side largely practical, are sure of a welcome in our' 

make them temporary authorities on ventilation, and that 
causes. In France, breakage usually begins in December, midst. The study of the laws of public health grew into they had best intrust this matter to specialists who have 
reaches its maximum in January, and becomes normal in prominence in this country during the war, when tbe Sani- fougbt their way into successful practice. 
April. As a more intense cold would be necessary to explain tary Commission undertook to supervise the camps and hos- It appears that both the system of ventilation by aspira­
such breakage ·tban that which is felt in that climate, the pitals. Sanitary associations were then formed in many States tion and that by propulsion have had great successes and 
cause must be sought in the stiffness· and inelasticity of the and smaller communities, and these have led to the estab- great failures. Many autborities have declared in favor of 
frozen road bed. The impact of the locomotive is then apt lishment of State and city boards of health, clothed to a great- mechanical ventilation, yet in most institutions wbere fans 
to break the rail, very much on the same principle tbat is er or less degree with executive functions. Every epidemic had been introduced they are now standing still. In Roose­
taken advantage of in breaking them up for the manufac- bas been the cause of wider dissemination of sanitary know- velt Hospital, New York, they ran their fan backwards for 
ture of smaller objects. A nick is made somewhere, and ledge by the daily press. The yellow fever plague, by which months and then stopped it. 
tbe workman then strikes a blow with a hammer at a point more than twelve thousand people have perished, hal? V. Phylfical .Education. -Instruction in hygiene and physi­
between the nick and the place where the rail is supported. thoroughly aroused public interest. During its continuance cal exercise as a part of the college curriculum was first suc­
This will sever tbe rail at the nicked place. Sometimes the papers were full of homilies on private and public cessfully accomplished at Amherst College, and has now had 
more than a second intervenes between the blow and the hygiene, the people everywhere sent aid and sympathy to a trial of nearly twenty years. The importance attached to 
fracture. N ow, whenever holes are punched in rails for the the afflicted, and a lady offered to defray the expenses of a it is shown by the fact that only distingui�hed members of 
fish plates, flaws are apt to radiate from them ; and if thes� scientific commission of sanitary experts to inquire into the the medical profession are appointed as professors, and tbat 
flaws are not planed or filed out, they may cause tbe rail to cause and prevention of the scourge. The proper execution they have the same rank as tbe rest of the faculty. Their 
break, just as the nicks above mentioned. Such rails have of sanitary laws depends on tbe free and intelligent co-opera- first duty is to know the physical condition of every student 
been known to last no longer than 18 months, and some have tion bf individuals much more than on the influence of and to see that the laws of bealth are not violated. In case 
actually broken on tbe way from the manufacturer to their a strodg cehtral authority. A general aeaUh department at of sickness, the students are given certificates to excuse them 
destination. There are establishments in this country and in Washington coulu not legislate pure air, pure water, and from attendance and are put in tbe way of obtaining suita­
Europe where they " doctor " such rails by filling up the pure food into use throughout tbe nation. Tbe people them- ble treatment. Tbe records kept are of great interest. All 
flaws with a mixture of iron filings. sal ammoniac, and some selves, in each community, must be educated to demand the classes are required to attend the gymnastic exercises 
adhesive substance. Beware of them; a poor cheap rail is these requisites of health and to secure them in their own four times a week. For a full account see Professor Hitch­
dear at any price. The French government stipulates in its way. cock's report on Hygiene at Amherst College to the Ameri­
contracts for rails, that flaws shall be planed, drilled, or filed I. Vital Statistic8. -The first" Bill of Mortality " in New can Public Health Association. The excellent results of 
out ; that the rails shall not be allowed to drop on the ground, York city extended from November 1st, 1801, to January this feature-it can no longer be regarded as an experiment 
but shall be carried by men and slid down. The Lyons rail- 1st, 1803. In it people are said to have died of " flux," -recommend its introduction in all our colleges and public 
road does not pay fO'l"its rails until 15,000 trains have passed "hives," "putrid fever, " "breaking out," "stoppage," "fits," schools. 
over them. of "rash, " and, by way of contrast, of "lingering illness. " VI. Health .Resorts.-Tbe number of people who leave the 

By imperfect mechanical composition is meant imperfect This rude beginning gradually led to the organization of the cities in the summer to visit the seashore, the mountains, 
union of the parts of rails. Steel heads are welded to the Metropolitan Board of Health, whose first report was made and the country is annually increasing. A healthful village 
rest of the rail in a variety of ways, and this welding is ne- in 1866. Their second report showed a decrease of 3, 152 is often changed to a center of pestilence merely by such an in­
cessarily imperfect. A number of sections of rails etched; deaths, mainly in districts where the greatest amount of sani- flux of strangers, the ordinary means of removing offal, etc. , 
with acid plainly showed tbis want of homogeneity, as did I tary work had been done. Valuable illustrations of the rela- being no longer adequate. The town of Bethlehem, N. H. , 
likewise prints taken from the etched surfaces. Before such tion between damp houses and consumption were obtained became so popular by reason of its pure air that several 
rails bave lost weigbt appieciably, they are used up by the by constructing maps of certain wards, on wbich every death thousand hay fever patients sought relief there in 1877. The 
constant rolling they undergo. The advantage of a steel from phthisis for several years was noted opposite each i consequence was insufficient drainage ; but as the inhabitants 
rail is its homogeneity, but a good iron rail, such as those house. It was found that the disease was most fatal in the understood tbeir interests, t.bis defect was at once remedied. 
made under the direction of the speaker, for the Reading lowest levels, in rainy seasons, and in crowded localities. The sea shore of New Jersey from Sandy Hook to Cape 
Railroad Company, is likely to prove better than one of poor Tbe registration of marriages continued so defective that May is becoming an almost continuous city, and harbors a 
steel. The life of a steel rail is chiefly affected by tbe tem- a writer on tbe subject declares it would be impossible for a multitude of visitors every summer. Tbose whose interest 
perature at whieh it is rolled and annealed. It ought not to large portion of the adult native population of the United it is to retain this patronage cannot have it too strongly im­
wear off more tban 1 mm. for 20,000,000 tons of traffic, and States to prove by any legal document that they have a right pressed upon them to preserve tbeir healthfulness by intro­
is usually calculated to wear 10 mm. before it is taken up. In to the name they bear, or that their parents were ever mar- ducing cemented cisterns, by causing garbage to be removed 
other words, it would last about 20 years on roads doing as ried. The mortality returns of 1871 were probably nearly daily, and by encouraging local boards of health. 
much business as the New York Central. It is, however, perfect, and their very accuracy told against New York city, VII. IUuminating Gas not only withdraws from the air of 
unlikely that our steel rails will stand more than half this whose death rate was 28·6 per tbousand, while St. Louis re- our rooms a considerable amount of oxygen, but fills them 
amount of traffie. ported 17, Rocbester 16, Buffalo 14, and Jersey City 7 per with noxfous products of combustion. All this may be 

The effects of chemical composition are but little under- thousand. To secure accuracy in the returns of marriages avoided in the future by the introduction of the electric ligbt. 
stood. Some of the purest irons have turned out utterly and births, etc. , more stringent legislation will be necessary. VIII. Sanitary Surveys.-Dr. Bowditcb has shown tbat a 
worthless. Apparently t.he absolute quantities of carbon, In New Jersey tbe State Sanitary Association bas conclu- thousand deaths from consumption in Massachusetts are due 
silicon, aluminum, phosphorus, etc. , present are not of so sively shown the utter worthlessness of the State vital sta- to a wet and retentive soil, and this fact alone will show the 
much importance as their relative proportion. One specie. tistics. They memorialized the legislature, and caused the importance of sanitary surveys of the country, such as that 
men containing carbon 0·16, silicon 0·08, and phosphorus passage of a law which gives to New Jersey one of tbe best made of Staten Island by Professors Newberry and Trow-
0'012, could he bent double when cold, wbile another, con- systems of registration yet devised. It owes its excellence bridge, who determined the influence of the surface soil, of 
taining carbon 0·58, silicon 0 '56, and pbosphorus 0'011 broke to the following features, which should be universally the underlying rock, its porosity, its bedding and its joints, 
at once. copied : upon the drainage and upon the local climate and health. A 

Tbe physical tests for tensile and torsional strength, usual- 1. Burial Permits are issued only after registry bas been similar survey of Hudson county, New Jersey, has been re-
ly made on a portion cut out of the head of the rail, are not made by a properly qualified person ; and cently made by L. B. Heard, C.E. 
sufficient, because the flaws before spoken of exist mostly 2. The returns are made to an expert, who collates them IX. Composition of the Atmosphere . -Tbe English govern-
in the flange of the rail, and fracture usually begins tbere. and deduces practical lessons from tbem. ment has been obliged to appoint the celebrated Dr. Angus 

Tbe effect of cold rolling and shocks tbat a r�il is exposed II. Registration of lJisease.-A large class of diseases may I Smith to examine the effects of atmospheric contamination. 
to was shown by a piece of rail made by the Campbells, . be prevented from becoming epidemic if their existence is In Philadelphia there is scarcely a house front that is not dis­
Sheffield, Eng., which had been worn 3 mm. by a traffic Of known in time. For this purpose the boards of health should figured by the stain of magnesia and lime salts, caused by 
60,000,000 tons at Spuyten Duyvel. Tbe head had been be invested with power and provided with means to investi- acid vapors in the atmosphere. 
somewhat flattened, and tbe flange driven down into tbe foot gate, reform, and, if necessary, to punish delinquency. Yet A discussion followed, which was introduced by Mr. Col­
to a certain extent. Under such usage an iron rail would in the face of so practical a requirement little more is an- lingwood, who remarked that the problem of the sewage of 
have gone to pieces long ago. nually appropriated for the Board of Health of New Jersey cities was still far from being solved. Though the recent ex-

Sometimes steel rails crumble all at once and pieces fall tban for the pay of two policemen. periments in England on utilizing sewage for agricultural 
out of the llead. This is probably due to some physical de- III. State Sanitary Legislation. -The agitation for sanitary I purposes by filtration and otherwise were reported to be suc­
fectR or to crystallization from shocks. The cause has not reform caused by the yellow fever should not be allowed to cessful, we had only dodged the question in this country. 
yet been definitely ascertained. die out with tbe pressure of the calamity that aroused it. I Our �ewage is still emptied into rivers to poison the water of 

Mr. Collingwood stated that of a rail only a section of % It should continue until every State that has been the seat of ·cities further down their course. When tbe country become's 
square inch was pressed by the wheel of a locomotive, the yellow fever, year after year, has as efficient a health code II more thickly settled, this will answer no longer. 
effect being to cause this portion to act l ike a wedge, and as Massachusetts and Michigan. The necessity of educating It was also stated that while gas in large chandeliers could 
thus to contribute to the disintegration of the rail. He also the people before it is possible to secure the requisite legiSla- j be made an effective means of ventilation, there was another 
exhibited a hook which had been used to hoist stones of 10 tion will cause a considerable period of time to elapse before objection to its use in the fact that the soil of the city-was 
to 12 tons, and then suddenly broke with a weight of only all the States have laws in accordance with modern know- everywhere impregnated with it from leaky mains, thus caus-
6% tons. It had been worn from a thickness of 2 inches to ledge. Probably no community takes the trouble to protect ing poisonous exbalations and an insufferable odor whenever 
1%. The pressure at the upper surface crowded the parti- itself until it has actually suffered. To the distress of Lon- the ground was opened. Attention was also called to the evil 
cles and caused them to act as wedges. Their fracture was don the world owes the report of the Royal Commissions on effects of the system of tenement houses, which led to an un­
crystalline, while that of tbe lower surface, which parted water supply and tbe pollution of rivers, still the best reper- favorable comparison of the health and morality of New 
more slowly, was fibrous. tory of the best knowledge on the subject. The manufacto- York with those of cities like Philadelphia and Cleveland, 

Professor Egleston asserted that there was no such thing ries of England have made it necessary for the government that abound in small homes. 
as fibrous iron ; what appeared so being simply crystalline to take cognizance of aerial impurities. Similarly in this Dr. Minor attributed disease to what Richardson calls 
with the ends drawn out. A sharp blow would cause this country the pollution of the Passaic has caused inquiries "ultra-microscopic molecular aggregates," which always ex-
to fall off and show the crystalline structure beneath. to be set on foot in the same direction. * ist in the air, but take hold;.of us only when our vitality is re-

The discussion was continued by Professors Trowbridge, An attempt was made to deprive the inhabitants of New duced to a certain point. ·"It has been shown that decay is 
Egleston, and Newberry. C. F. K. York of their public parks, and to occupy them with build- absolutely impossible in vessels from wbich they\- are ex-

• 4.. .. ings devoted to military and other purposes; but the people cluded. But for them the earth would now be heaPed with 
FORMATION OF IODIFORM.-All mixtures in which alcohol had already been s�fficiently educated up to an appreciation the undecomposed remains of animals and vegetable! Ac­

and iodine enter in combination with any alkali forming cording to this view, the future efforts of sanitary science 
colorless solutions go in part to the formation of iodiform. * See Report to Board of Public Works of Jersey Oity. by Professors must be simply in the direction of learning how to protect 

Wurtz and Leeds; also, Analyt. Beitrltge aus dem Laboratorlum des Ste- • . . 
Even chloroform and iodine, forming a colorless solution, vens Institute of Technology, by Professor Leeds, in Zeitschr.fur Anal. ourselves .against the" ultra-rmcroscopic molecular aggt:e· 
give rise to the same product.-L. Myers Connor. (JMm.1878. · gates." p. F. K;' 
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Felling Trees by Elec'rlclty. and somewhat different from both. A few leaves added to I A NEW FOOT POWER. 

Some years ago a Doctor Robinson of this city obtained a pies, or boiled in t.he milk used to bake with rice, or formed In our issue of November 9 we illustrated and described a 

patent through the agency of the SCIENTIFIC AMERICAN for into crusts or paste impart an admirable and almost inimi- sewing machine having W. F. Lane's improved foot power 

Felling Trees by Electricity. Subsequently a description of table bouquet. In short, leaves are not half so much used applied. We give herewith views of the foot power in de-

the invention was published in this paper, soon after which for seasoning purposes as they migh� be. ' tail, Fig. 1 being a side elevation, and Figs. 2 and 3 sectional 

the newspapers in this country and Europe teemed with the .. • • • .. views. The device is designed for application to any light 
account of a gentleman in India having contrived an appara- NEW SlIUTTER FASTENER. machinery that can be propelled by foot power. A is the 

tus for felling trees in the same manner. Since these several We give herewith an engraving of a new shutter fastener, shaft to which motion is. to be imparted by the treadles, B, 

years have elapsed we have heard nothing of the gentleman recently. patented by. Mr. P. F. Fernandez, of San Juan, the latter being pivoted to oscillate on the shaft, H. Two 

from India till a few days ago our papers have taken up , Porto RICO, West Indles. This fastener is designed for hold- [ ratchet wheels, C, are secured to the shaft, A, and are each 

the subject anew, and annexed is the account they give of worked by pawls, D, which are pivoted to a carrier, E, 

the inventor's progress in developing his discovery. which tnrns loosely on the shaft. The pawls are in the 
The electric fluid in the form of lightning oftentimes form· of an elbow lever, and the movement of their tooth 

proves itself a very efficient wood cutter, and it has oc ends is limited by lugs or shoulders on the carrier, E. The 
curred to some ingenious gentleman in India that artificial outer ends of the pawls are received between lugs that pro-
electricity may be so applied and controlled as to cut down ject from the plate, F, which turns loosely on the shaft, A, 
trees a good deal faster than the clumsy ax or that American and has attached to it the rope pulley, G. When the plate, 

notion the chain saw. The two ends of the copper wires of F, is turned in one direction the pawls are raised and ride 

a galvanic battery are connected with platinum wire, which loosely over the teeth, but when the plate turns in the other 

of course instantly becomes red hot, and while in that state direction the pawls engage the ratchet teeth and carry them 

it is gently seesawed across the trunk of the trees to be and also the shaft, A. A guide pulley, I, is pivoted below 

felled. When arrangements were made for the experiment, the shaft, A, with its axis at right angles to the shaft. 

it turned out that the thickness of the thickest platinum wire The motion from the alternately-oscillated treadles, B, is 

that could be got was only that of crochet cotton. It was at transmitted to the pulleys, G, by means of a rope (shown in 

once seen that such a wire would be consumed before the dotted lines), both ends of which are fastened by hooks to 
some fixed point. This rope runs from one of the hooks 
down under a pulley pivoted in the toe of one of the treadles, 
thence around one of the pudeys, G, thence around the pul­
ley, I, over the other pulley, G, and downward around the 
pulley in the other treadle, and upward to the second fixed 
hook. The depression of one of the treadles causes the 

tree was half severed from its trunk. However, the attempt 
was made. The burning wire performed its task very well 
as long as it lasted. but, as anticipated, the wire continually 
broke, and at length there was no wire left. There can be 
little doubt that, with a stronger battery and a thicker wire, 
the experiment would have been entirely successful. . As it 
was, the tree was sawn one fifth through. 

'4 . e . ..  
AN IMPROVED VISE. 

The nov�l vise .. shown 4n the engraving was recently 
patented by-Mr. William Starkey, of Pittsburg, Pa. 

DlPROVED SHUTTER FASTENER. 

ing doors or window shutters in position when open, to pre-
The fixed jaw is supported by two standards from the base · vent them from closing or swinging in the wind. piece, and has a square boxing or tube for receiving the slide To the wall is secured a plate to which is pivoted the of the movable jaw. This slid� is hollow, and contains a spring· acted hook, A, and upon the shutter in the proper po­rack which is engaged by a pinion on the short vertical sition for engaging the hook, A, there is a rigid hook, B. A 

coil spring is attached to the plate that supports the hook, A, 
and when the shutter is open is engaged by a boss formed on 
the end of the hook. B. By this means the hook, B, is 
pressed forward into close contact with hook, A, thereby 
preventing all jarring and rattling. 

The hook, A, is provided with an eye for receiving the 
cord, C, which extends to the window casing and is within 
easy reach, so that when it is desired to close the shutter the 
hook, A, may be readily disengaged from the hook, B, by 
simply pulling the cord. 

Further information may be obtained by addressing the 
inventor as above. 

.. . . . .. 
AN DlPROVED GARDEN SPRINKLER. 

A novel garden sprinkler, which may be carried on the 
back, is shown in the accompanying engraving. The cylin­
drical vessel has a removable cover, and contains a perforated 
plunger which is operated by a hand lever from without. 
The cylindrical vessel is provided with shoulder straps, and 
it has two sprinkling nozzles connected with it by flexible 
tubes. 

---

Fig 1 

l:i,/ 

� 
STARKEY'S VISE. 

shaft, which is supported by the fixed jaw. At the lower 
end of the vertical shaft there is a worm wheel, that is en­
gaged by a worm on the horizontal shaft on which is placed 
the hand wheel . By turning the hand wheel the vertical 
shaft is rotated and the movable jaw is drawn against the 
object to be clamped by the vise. 

This sprinkler is especially designed for applying insect- I LANE'S FOOT POWER. 
destroying poison to plants. The operator, as he goes 

\ shaft to rotate, and also lifts the other treadle into position 

• . • I "  
Culinary Uses Cor Leaves. 

A writer in the London Iron Tra'ie Exchange, calling at­
tention to a neglected source of culinary flavors, says : 

" VVith the exception of sweet and bitter herbs, grown 
chiefly for the purpose, and parsley, which is neither bitter 
nor sweet, but the most popular of all flavoring plants, com­
paratively few other leaves are used. Perhaps I ought also 
to except the sweet bay, which is popular in rice and other 
puddings, and certainly imparts one of the most pleasant 
and exquisite flavors ; but, on the other hand, what a waste 
there is of the flavoring properties of peach, almond, and 
laurel leaves, so richly charged with the essence of bitter 
almond9, so much used in most kitchens ! Of course such 
leaves mllst be used with caution, but so must the spirit as 
well. An infusion of these could readily be made, either 
green or dry, and a tea or table spoonful of the flavoring 
liquid used. One of the most useful and harmless of all 
leaves for flavoring is that of the common syringa. When 
cucumbers are scarce, these are a perfect substitute in salads 
or anything in which that flavor is desired. The taste is not 
only like that of cucumbers, but identical-a curious instance 
of the correlation of flavors in widely different families. 
Again, the young leaves of cucumbers have a striking like­
ness in the way of flavor to that of the fruit. The same 
may be affirmed of carrot tops, while in most gardens there 
is a prodigious waste of celery flavor in the sacrifice of the 
external leaves and their partially blanched footstalks. 
Scores of celery are cut up into soup, when the outsides 
would flavor it equally well or better. The young leaves of 
gooseberries added to bottled fruit give a fresher flavor and 
a greener color to pies and tarts. The leaves of the flower­
ing currant give a sort of intermediate flavor between black 
DQl!Rnts and red. Orange, citron, and lemon leaves impart 
110 tiavoring equal to that of the fruit and rind combined, 

HODEL 0\ STAUBER'S GARDEN SPRINKLER. 

through the field or garden, takes one nozzle m each hand 
and distributes the liquid upon the plants. From time to 
time the liquid will be agitated by moving the perforated 
plunger. 

This invention was recently patented by Adolf Hodel, of 
Jefferson, and F. A. Stauber, of Chicago, Ill. . 

. to be operated. 
For further information address Wm. F. Lane, Elgin, Ill. 

New Invention •• 
Mr. Samuel Heaton, of Cedar Rapids, Iowa, has patented 

an improved Iron Fence Post, which is particularly adapted 
for wire fences. It is formed of a slotted iron bar, consti­
tuting the post proper, and a triangular brace, which is so 
connected with said bar that it may be easily adjusted at 
different angles, corresponding to the undulation or uneven­
ness of the ground surface where the post is used. 

Mr. Thomas S. Alexander, of Meriden, Conn. , has pat­
ented an improved Drawer Pull, which is neat, strong, and 
durable, and is less expensive than when made in the usual 
way. 

An improved Earth Scraper has been patented by Mr. 
Benjamin SluBser, of Sidney, Ohio. This is an improve­
ment in that class of earth scrapers which are arranged to 
revolve for the purpose of dumping the load, and during 
the intervals, or while being filled, are locked in rigid 
position. 

An improvement in Wagon Bodies has been patented by 
Mr. James H. Paschal, of Camden, Ark. This invention 
consists, essentially, in a frame provided with spurs project­
ing therefrom for engagement with the bales to prevent 
them from slipping, and the combination therewith of re­
movable extension side and end pieces, for enabling the 
wagon to be used for other purposes when not employed for 
hauling cotton bales ; there is an extension of the frame 
forming a feed trough for the horses employed to draw the 
vehicle. 

An improved. Scraper has been patented by Mr. George 
Eiteman, of Round Grove, Ill. This is a double· ended 
scraper hung at its center on a rod connected to the handle 
arms, whereby either end of the scraper 'may be used. It 
has catches to prevent the !Scraper from revolving backward, 
and spring actuated dogs on the handle frame to retain the 
scraper in position and prevent it from turning over until 
released. 
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AlIATEUB DCHANICB. A steel or bronze button is placed in the hole in the stand- success by pursuing, a certain plan, another, with perhaps as 

For amusement, exercise, and profit we commend, to those ard that supports the smaller and of the live spindle, and the much ability, cannot pursue the same with satisfactory re­
who are mechanically inclined, the practice of working with spindle is supported in its working position and Babbitted. suIts. 
tools of the smaller sort, either in wood or other of the softer The thread on the spindle should be rather coarse, so that While in the main there are many different plans upon 
materials, or in metals, glass, or stone. This practice ren- wooden or type metal face plates and chucks may be used. which successful machinery establishments are conducted, 
ders the hands dexterous, the muscles strong, and the head The table shown in Fig. 1 is simple and inexpensive. It there are some underlying principles that must be observed 
clear, with the further advantage of producing something consists of two pairs of crossed legs halved together and to avoid meeting with difficulties. The rate of wages paid 
for either ornament or use. Of course a bench with a vise secured to a plank top. A small rod passes through the rear is certainly a large element of shop economy, but there are 
and a few wood working and iron working tools will be re- legs near their lower ends, and also through a piece of gas so many other elements that should be considered before 
quired ; but the most expensive as well as the most essential pipe placed between the legs. A diagonal brace is secured wages are reached. that we often find proprietors, who pay 
tool is a lathe. With this tool , not only turning in wood, to the top near one end, and is fastened to the lower end of their workmen at a comparatively high rate, doing a more 
metal, ivory, rubber. etc. , can be accomplished, but it may the rear leg at the other end of the table. I 

prosperous business than their competitors who have reduced 
also be used for screw· thread cut ting, gear cutting, drilling A block is secured to each pair of legs for supporting a wages to the lowest possible scale. Many machine shop 
metals, boring wood, spinning metals, milling, sawing metal pair of ordinary grindstone rollers, which form a bearing for owners, not having mastered the various economies of man­
and wood, grinding, polishing, moulding, shaping, and other the balance wheel shaft. This shaft has formed in it two agement, as soon as profits begin to shorten, pounce directly 
purposes. A first class plain lathe of small size cannot be cranks, and it carries an ordinary balance wheel, to the side upon the wages paid to their workmen, and pare them down 
purchased for less than $50 or $60, and one of inferior qual- of which is secured by means of hook bolts a grooved wood- so as to make up for the deficiency elsewhere. They don't 
ity will cost $20 to $30. en rim for receiving the driving belt. The cranks are con- seem to realize that there are important elements of econo-

While the purchase of a lathe is recommended there may nected, by means of hooks of ordinary round iron, with a mical management other than closely watching the wages 
be many who would prefer to make of labor and the cost of material. It is 
one. A lathe that will do admirably sometimes necessary to reduce the rate 
and which may be easily made is shown FifJ I of wages, but what a different effect it 
in the accompanying engravings, Fig. I has upon the men in different shops ! 
1 representing in perspective the lathe .I In one shop you scarcely hear a mur-
complete ; Fig. 2 is a perspective view mur-no angry meetings-no threats of 
of the lathe without the table ; Fig. 3 a strike-no growling at the head of 
is a vertical longitudinal section of the the establishment. The intelligent 
lathe, showing the manner of securing workmen understand the reasons for 
the head and tail stocks to the bars the reduction without a wordy ex pla-
which form the bed or shears. nation, and accept it, feeling confident 

In making this lathe one pattern only that it has not been unjustly made. In 
will be required for the two standards another shop it causes ill feeling. angry 
of the head stock, and the support of protests, and perhaps a disastrous 
the ends of the bars. The lower part strike. The owner often charges his 
of the tail stock is made in two parts, so trouble to the character of his work-
that they may be �amped tightly' to- men. Let him review his course, and 
gether on the shears by means of the see if the great cause is not in his own 
bolt that passes through both parts, management. Mechanics are keen and 
and is provided with a nut having a observing. If the business is poorly 
lever handle. The rest support is also managed they are not slow to mark it, 
made in two parts, clamped together on and when a cut is made in wages can . 
the ways in a similar way. generally cipher out the cause. It is 

The patterns may be easily sawed good economy to keep a systematic re-
from 1 � inch pine. The holes that re- cord of the cost of everything. This 
ceive the round bars should be cham- record will be found very valuable in 
bered to receive Babbitt metal, used in making estimates, much more so than 
making the fit around the bars forming guess work. It is not good economy 
the shears, around the head and tail to keep using worn-out tools when any 
spindles, and around the shank of the work of consequence is to be per-
tool rest. The smallest diameter of fonned. The extra cost of labor and 
the holes that receive the round bars spoiled pieces would soon pay for new 
should be a little less than that of the tools. It is not good economy to keep 
bars, so that the several pieces that are discharging capable workmen for petty 
placed on the bars may be fitted to causes. and employing new hands to 
hold them in place while the Babbitt take their places. It is poor economy 
metal is poured in. to use slow-cutting grindstones to ac-

The dimensions of the lathe are as complish work that fast cutting emery 
follows :  wheels are suited for. It  i s  questiona-

Length of round bars forming shears, ble economy to employ lathes, planers, 
24 inches ; diameter of bars, 1 inch ; and drills to perform work of any ex-
distance from the upper side of upper tent that a milling machine will do 
bar to center of spindle, 3 inches ; be- better in less time and at much less ex-
tween bars, % inch ; between standards Fiu. 3 pense. 
that support the live spindle, 3Y2' inches ; J It is decidedly bad economy to em-
size of standard above shears, %xlJ,4 ploy engines and boilers that waste 
inch ; diameter of head and tail spin- fuel and are troublesome to keep in 
dIes, % inch ; diameter of pulleys, 5 good running condition. It is mis-
inches, 3Y2' inches, and 2 inches ; width taken economy to buy inferior tools, 
of base of standards, 5 inches ; height of machines, and shop supplies, because 
standards, 7 inches. they are low priced. 

The live spindle should be enlarged It is very defective �conomy to fit 
at the face plate end, and tapered at the parts of machineR together by trial 
both ends, as indicated in the engraving. instead of making them by aid of cor-

The pulleys, which are of hard wood, rect drawings and standard tools for 
are made of three pieces glued to- accurate measurement. It is faulty 
gether, bored, and driven on the spin- economy to practice borrowing and 
dIe, secured by a pin passing through LATHES FOR AMATEUR MECHANICS. lending working tools. 
both it and the spindle, and turned off. The idea that economy consists in 
The bars forming the shears may be either cold rolled iron ' treadle that is pivoted on.the gas pipe at the rear of the table. withholding every expense not absolutely demanded is 
or round machinery steel ; they will require no labor except The shaft will work tolerably well, even if it is not turned. erroneous. An extra outlay in one or another direction 
perhaps squaring up at the ends. The castings having been The cranks must have half round groove!) filed in them to often assures .the saving as well as the making of money. 
fitted to the bars, and provided with set screws for clamping receive the treadle hooks. The size of the different diame- Wise economy looks to the future as well as the present, and 
them, the two standards that support the live spindle and ters of the drive wheel may be found by turning the larger requires that all work sent out from a shop should be of the 
the support for the opposite end of the bars are put in posi- one first and the smaller ones afterward, using the belt to de· best and most reliable character.-American MachiniBt. 

tion, when the bars are made truly parallel, and a little clay termine when the proper size is reached. The wooden rim - • • •  • 
or putty is placed around each bar and over the annular may be turned off in position by using a pointed tool. The Heward oC Inven tion. 

cavity that surrounds it, and is formed into a spout or lip at The lathe above described, although very easily made and Oapital and Labor publishes the substance of a letter from 
the upper side to facilitate the pouring of Babbitt metal. The inexpensive, will be found to serve an excellent purpose for Mr. Henry Bessemer with reference to the refusal of the 
metal must be quite hot when poured, so that it will run hand work, and if the holes, instead of being Babbitted , are English Government, or of its ambassadorJn Paris, to allow 
sharp and fill the cavity. To guard against a possible diffi- bored, and if the bars forming the shears are turned, the the Grand Cross of the Legion of Honor to be accepted by 
culty in removing the castings from the bars it might be well lathe may be converted into a kind of engine lathe by placing its countrymen , and in his letter Mr. Bessemer furnishes 
to cover the side of the bar next the screw with a thin piece a feeding screw between the bars, and putting a small tool some autobiographic particulars which cannot fail to be of 
of paper. The pieces of the tail stock and tool rest support post in the rest support. M. interest. He tells us that at the age of eighteen he came to 

are fitted to the Oars by means of Babbitt metal, the metal _ , • • .. London from a small country village, knowing no one, and 

being poured first in one half and then in the other. The Machine Shop Economy. himself unknown ; but his studious habits and his love of 

bolts which clamp the two parts of the rest support and tail In times like the present, when even with good manage- invention soon gained for him a footing, and in two years 

stock together are provided with lever handles. After fit- ment our best machine shops are enabled to exhibit but small he was pursuing a method of his own invention for taking 
ting the parts to the two bars by means of Babbitt metal, the margins of profit, and shops with indifferent management copies from antique and' modern bassi-rilievi in ' a manner 

tail spindle, which is threaded for half its length, is placed exhibit margins on the wrong side, it is a question of para- that enabled him to stamp them on a cardboard, \hus pro­

in the tail stock parallel with the bars and Babbitted. A mount importance what kind of economy should be pursued ducing thousands of embossed copies of the highest works 

binding screw is provided for clamping the tail spindle, and in order to maintain a successful business. The directors of of art, at a small cost. The facility for making a perma­

the spindle is drilled at on� end to receive tbe center, and I long established machine�y ente�prises differ �idely up.on ! nen� die, even from a t.hin paper original, capable. of pro­

bas at the other end a crank for operatin� it, some methods of conductmg busmess, and whde one gams ) �ucmg a tbousand copIes, would have opened a WIde door 
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t.o successful fraud if the pr.ocess had been kn.own t.o un- .over the pr.ospect, f.or he was at that time engaged t.o be c.ommercially and industrially, are in m.ost cases left t.o their 
scrupul.ous pers.ons ; f.or by its means, Mr. Bessemer states, married, and his future p.ositi.on in life seemed assured. An fate, which may chance t.o be pecuniary ruin. 
there is n.ot a g.overnment stamp, .or the paper seal .of a c.or- incident n.ow .occurred that reads alm.ost like r.omance. A few _ 4 .  I • 
p.orate b.ody, that every c.omm.on .office clerk c.ould n.ot f.orge days after affairs had assumed this satisfact.ory p.ositi.on, he 011 Notes. 

in a few minutes at the .office .of his empl.oyer .or at his .own called .on the y.oung lady t.o wh.om he was then engaged (n.ow PENNSYLVANIA. 
h.ome. The pr.oducti.on .of a die fr.om a c.omm.on paper Mrs. Bessemer), and sh.owed her the pretty piece .of net- The t.otal pr.oducti.on .of crude petr.oleum f.or the first threc 
stamp is the w.ork .of .only ten minutes ; the materials c.ost I w.ork which c.onstituted the new parchment stamp, explain- quarters .of 1878 was 11, 126,037 barrels, against 8,436,867 
less than .one penny. N.o s.ort .of technical skill is necessary, ing h.ow it c.ould never be rem.oved fr.om the parchment and barrels f.or the same time in 1877 ; increase in 1878, 1,689, 170 
and a c.omm.on c.opying press .or letter stamp yields m.ost suc- used again, and menti.oning the fact that .old deeds with barrels. 
cessful c.opies. There is n.o need fur the w.ould-be f.orger t.o stamps .on them dated as far back as the reign .of Queen The t.otal number .of drilling wells c.ompleted fur the first 
ass.ociate himself with a skillful die sinker, capable .of mak- Anne c.ould be fraudulently used . She at .once said, " Yes, three quarters .of 1878 were 2,333, against 2,6:;9 f.or the same 
ing a g.o.od imitatiun in steel .of the .original, for the merest I understand this ; but surely, if all stamps had a date put time in 1877 ; decrease in 1878, 366. 
tyr.o cuuld make an abs.olute c.opy .on the first attempt. The up.on them, they c.ould n.ot at a future time be used again The daily average pr.oducti.on .of the new wells c.ompleted 
public kn.owledge .of such a means .of f.orging w.ould, at with.out detecti.on ?" This was indeed a new light, and f.or the first three quarters .of 1878 was 13 2-10 barrels, 
that time, have shattered the wh.ole system .of the British greatly startled the invent.or, wh.o at .once said that steel dies against 14 2-10 f.or the same time in 1877 ; decrease in 1878, 
Stamp Office, had a kn.owledge .of the meth.od been all.owed used f.or this purp.ose could have but .one date engraved up.on 1 barrel. 
t.o escape. The secret has, h.owever, been carefully guarded them. But after a little c.onsiderati.on he saw that m.ov- The "t.otal number .of dry h.oles devel.oped in the first three 
t.o this day able dates were by n.o means imp.ossible, and that this c.ould . quarters .of 1878 were 280, against 476 f.or the same time in 

During the time that Mr. Bessemer was engaged in study- easily be effected by drilling three h.oles .of ab.out a quarter .of 1877 ; decrease in 1878, 196. 
I'ng thI'S questI·.on he was I· nf.ormed that the g.overnment an inch in diameter in the steel die, and fitting int.o each .of The t.otal am.ount .of crude petr.oleum held in the pr.oduc­
were themsclves e.ognizant .of the fact that they were l.osers these .openings a steel plug .or type with sunk figures en- ing regi.ons .of Pennsylvania, at the cl.ose .of the third quar-
t.o a great am.ount annually by the transfer .of stamps fr.om graved .on their ends, giving .on .one the date .of the m.onth, ter .of 1878, was 4,599,362 barrels, against 2, 503,657 at the 
.old and useless deeds t.o new skins .of parchment, thus mak- .on the next the m.onth .of the year, and .on the third circular same time in 1877 ; increase in 1878, 2 ,095,705 barrels. 
ing the stamps d.o duty a sec.ond .or third time, t.o the seri.ous steel type the last tw.o figures .of the year. This plan w.ould The am.ount .of crude petr.oleum represented by .outstand­
l.oss .of the revenue. One .official in high p.ositi.on said be m.ost simple and efficient, w.ould take less time and m.oney ing certificates .on the last day .of September w 1 705 853 
that he believed they were defrauded in this way t.o the ex- t.o inaugurate tban the m.ore elab.orate plan that had been b Is . t 1 317 484 b I th l t d 
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tent .of pr.obably £1�O,000 per annum. T.o fully apprecIate- dtmsed ; b�t whIle pleased and pr.oud at the clever and SIm- a redueti.on durin� Oet.ober .of 158,127 barrels. 
the imp.ortanee .of thIS fact, and realize the facility aff.orded pIe suggestIOn .of the y.oung lady, her future husband saw I M J M G 1f "  h d f M H I '  . . . . . .  r. . . u ey uas purc ase .o arcus u mgs an un-
f.or this species .of fraud by !he sy�tem then m use, It must als.o that all hIS m.ore elab.orate syste� .of plercmg dIes, the divided half interest in the celebrated Kinzua Creek pr.o-
be underst.o.od that the .ordmary Impressed .or emb.ossed result .of m.onths .of study. and the tOll .of many a weary and rt (B df d d' t . t) Th h d t' t . 

. - . .  " pe y ra .or IS rIC . e purc ase p.or IOn c.on ams 
stamp, such as is empl.o!ed .on all bIlls .of exchange, I� im- l�nely DIght, w.a� shattere� t.o pIeces by It. He feared t.o 6,400 acres, .on which there is a well that was struck in June 
pressed directly .on a skm .of parchment, would be entIrely dIsturb the �ecisIOn that SIr Charles Presley had .c.ome t.o, as last, and since that time has been doing fr.om 16 t.o 18 bar­
.obliterated by exp.osing the deed f.or a few month� t.o a t.o th� a.doptIOn .of the perf.orated st.amp, but, WIth a str.ong rels, and has never been t.orpedoed. Mr. Guffey l.o.oks up.on 
damp atm.osphere. The deed w.ould thus appear �E �f un- c.onvictIOn .of the advant�ges .of the ne,; plan, felt in hon.or this as .one .of the best pr.ospective .oil territ.ories in the 
stamped, and theref.ore invalid. T.o prevent tbIS It has b.ound n.ot t.o suppress It, whatever mIght be the result. t . " "  c.oun ry. 
been the practice as far back as the reign .of Queen Anne Tbus it was that he s.o.on f.ound himself again cl.oseted with D W C C II & C f p'tt b h k t f A O, . S'  . . . . . arr.o .0. ,  0 I S urg, ave ep r.om "±U 
t.o gum a small pIece .of blue paper .on to the parchment ;  Ir Charles at S.omerset R.ouse, diSCUSSIng the new scheme. t 75 I d '  J . th '1 . b 'ld' • •  • •  . .0 men emp .oye , smce une, m e OJ regIOns, UI mg 
and f.or still greater securIty a strIP .of metal f.oil iS passed which he much preferred, because, as he sSId, all the .old . t k I II f h' h I t d '  th B df d . . . . Ir.on an s, near y a .0 w Ie are .oca e In e ra .or 
thr.ough it, and an.other small pIece .of paper WIth the prInted dIes, .old presses, and .old w.orkmen c.ould be empl.oyed, and district. 
initials .of the Sovereign is gumlned .over the lo.ose ends .of there w.ould be but little change in the .office-s.o little, in 
the f.oil at the back. The stamp is then impressed .on the fact, that n.o new superintendent .of stamps was required, 
blue paper, which, unlike parchment, is incapable .of losing which the then unkn.own art .of making and using piercing 
the impression by exp.osure t.o .a damp atmosphere. But, dies w.ould have rendered abs.olutely necessary. After due 
practically, it has heen f.ound that a little piece .of m.oistened c.onsiderati.on the first plan was definitely aband.oned by tbe 
bl.otting paper applied f.or a wh.ole nigbt s.o s.oftens the .office in fav.or .of the dated stamps, with which every .one is 
gum that the two pieces .of paper and the slip .of f.oil can n.ow familiar. In six .or eight weeks fr.om this time an Act 
be rem.oved fr.om the .old deed m.ost easily, and be applied t.o l .of Parliament was passed calling in the private st.ock of 
a new skin of parchment, and thus be made to d.o duty a stamps dispersed through.out the c.ountry, and auth.orizing 
sec.ond .or tbird time. Thus the expensive stamps .on th.ou- the issue .of the new dated .ones. 
sands .of .old deeds .of partnership, leases, and .other .old Thus was inaugurated a system that has been in .operati.on 
d.ocuments, when no l.onger .of value, .offer a rich harvest t.o s.ome f.orty-five years, sllccessfully preventing that s.ource .of 
th.ose wh.o are dish.onest en.ough t.o use them. A kn.owl- fraud fr.om which the revenue had so severely suffered. If 
edge .of these facts led Mr. Bessemer t.o fully appre- anything like Sir Charles Presley's estimate .of £100,000 per 
ciate the imp.ortance .of any system .of stamps that w.ould annum was c.orrect, this saving must n.ow am.ount t.o s.ome 
effectually prevent s.o great a l.oss ; nor did he f.or .one m.o- milli.ons sterling ; but whatever the varying am.ount might 
ment d.oubt but that g.overnment w.ould amply reward suc- have been, it is certain tbat s.o imp.ortant and l.ong established 
cess. After s.ome m.onths .of study and experiment, which a system as that in use at the Stamp Office would never have 
he cheerfully undert.o.ok (alth.ough it interfered c.onsiderably been v.oluntarily br.oken up by its .own .officials, except under 
with the pursuit .of regular business, inasmuch as it was the str.ongest c.onvicti.on that the l.osses were very great, and 
necessary t.o carry .on the experiments with the strictest that the new .order .of things w.ould pr.ove an effectual bar­
secrecy, and t.o d.o all the w.ork himself during the night rier t.o future fraud. During all the bustle .of this great 
after his pe.ople had left w.ork), he succeeded in making a change n.o steps had been taken t.o install the invent.or in the 

WEST VIRGINIA. 
The Wheeling Intelligencer says : As n.oticed in our 

M.oundsville letter this m.orning, extensive preparati.ons have 
been made t.o b.ore f.or .oil .on the .opp.osite side .of the river at 
the Uni.on C.oal W.orks shaft. The machinery was 1 lr.ought 
d.own fr.om Pittsburg .on Tuesday, and is n.ow being put in 
p.ositi.on by c.ontract.ors, wh.o have engaged to go d.own 1 .200 
feet. It will be rec.ollected that f.or a l.ong time past .oil has 
been f.ound in the c.oal shaft, and the c.ompany wh.o are put­
ting d.own the well feel c.onfident that plenty .of it exists 
deeper d.own. S.ome parties l.ook furward t.o the devel.opment 
.of the fact that l-I.oundsville is situated in an imp.ortant .oil 
break, and that .oil in abundance will be f.ound .on b.oth sides 
of the river. The pr.ogress of the well will be l.o.oked f.or­
ward t.o with much interest by the pe.ople .of that vicin ity. 

MASSACHUSETTS. 

The Maverick Oil Wurks at East B.ost.on havc recently 
Jlutde s.ome very extensive additiuns and impr.ovements, 
lengthening their wharf and maki ng a variety .of alterati.ons 
in their buildings. They will sh.ortly c.omplete a new c.o.oper 
sh.op, wherein, it is pr.obable, tbey will c.onstruct all the tin 
cans required by the demands .of tbeir business. 

stamp that satisfied all the necessary conditi.ons." It was .office. L.ord Alth.orp had resigned, and n.o .one seemed t.o .oHIO. 

imp.ossible to rem.ove it fr.om .one deed and transfer it t.o an- have auth.ority t.o d.o anything. All s.orts .of half pr.omises The .oil excitement has br.oken .ont afresb in West Mecca , 
.other. N.o am.ount .of damp, .or even saturati.on with water, and excuses f.oll.owed each .other, with l.ong delays between, Warren c.ounty, Ohi.o. Oil men , heavily backed with capi­
c.ould .obliterate it, and it was imp.ossible t.o take any impres- and Mr. Bessemer gradually saw the wh.ole thing sliding .out tal, have recently c.ome in fr.om Pennsyl vania, and are mak­
si.on fr.om it capable .of pr.oducing a duplicate. .of his grasp. Instead .of holding fast t.o the first plan, which ing things lively in that l.ocality. Eigbt new wells have 

Mr. Bessemer says that he knew n.otbing .of patents .or they c.ould n.ot have executed with.out his aid and special been put in .operati.on during the past week. This district 
patent law in th.ose days ; and adds that if he had for a kn.owledge, he had, in all the trustfulness .of y.outhful inex- is the same where the principal excitement prevailed 18 
m.oment th.ought it necessary t.o make any preliminary c.on- I perience, sb.own them an.other plan, so simple that they c.ould years ag.o. 
diti.ons with �.overnment he w.ould have at once sc.outed the I put it in .operati.on with.out any assistance. He had n.o pat­
idea as utterly unw.orthy, thinking his interests abs.olutely ; ent tu fall back up.on , and c.ould n.ot g.o t.o law, even if he 
secure. In this full c.onfidence he sought an interview with wished t.o d.o so, f.or he was reminded, when pressing f.or 
the then chief .of the Stamp Office, Sir Charles Presley, and I mere m.oney .out .of p.ocket, that he had d.one all the w.ork 
sh.owed him by numer.ous pr.o.ofs how easily all his stamps I v.oluntarily. Wearied and disgusted, he at last ceased t.o 
c.ould be f.orged, and also the m.ode .of preventi.on. He was waste time in calling at the Stamp Office, and he felt that 
greatly ast.onished, and at a later interview he suggested that n.othing but increased exerti.ons c.ould make up f.or the l.oss 
the principle .of the inventi.on sh.ould be w.orked out fully. .of s.ome nine m.ontbs .of t.oil and expenditure. Thus, sad 
This Mr. Bessemer was .only t.o.o anxi.ous t.o do;  and s.ome and dispirited, and with a burning sense .of injustice .over· 
five .or six weeks later called again with a newly designed p.owering all .other feelings, he went from the Stamp Office. 
stamp, which greatly pleased him. The design was circular, t.o.o pr.oud t.o ask as a fav.or tbat which was indubitably his 
ab.out 2Y2' incbes in diameter, and c.onsisted .of the Garter just right, and he adds, " Up t.o this h.our I have never re­
with the m.ott.o in capital letters surm.ounted by a cr.own. ceived .one shilling .or any kind .of ackn.owledgment what­
Within the Garter was a shield with the w.ords " five ever fr.om the British G.overnment. " It is notori.ous, adds 
p.ounds." The space between the shield and tbe Garter was the edit.or, that s.ome .of the m.ost ren.owned and inval­
tilled with netw.ork in imitati.on .of lace. The die had been uable inventi.ons .of recent years, especially th.ose c.onnected 
executed in steel, which pierced the parchment with m.ore with the navy, have narr.owly escaped rejecti.on by perma­
than 400 h.oles, each .one .of the necessary f.orm t.o pr.oduce nent but ign.orant .officials ; and tbat the auth.ors .of the in­
its special p.orti.on .of the design. Since that peri.od perf.or- venti.ons have had t.o submit t.o delay, l.oss, ann.oyance, and 
ated paper .of this kind has been largely empl.oyed f.or val- c.ontumely bef.ore tbeir pr.ocesses c.ould be tried, even after 
entines and .other .ornamental purp.oses, but was previ.ously their success had been .officially dem.onstrated. Perhaps it 
unkn.own. It was at .once .obvi.ous that the transfer .of such is not n.ow s.o much a questi.on .of m.oney, for it is t.o be 
a stamp was imp.ossible. It was equally clear that damp- i hoped that Mr. Bessemer is reaping the due reward .of inge­
ness c.ould n.ot .obliterate it ; n.or was it p.ossible t.o take any nuity and skill in .other fields .of inventi.on. But even his 
impressi.on fr.om it capable .of perf.orating an.other skin .of disc.overies in steel making, if they bave very pr.operly en­
parchment. riched himself, have, in an infinitely larger degree, added t.o 

This design gave great satisfacti.on, and everything went the wealth .of the c.ountry, and have given empl.oyment t.o 
.on sm.o.othly ; Sir Charles c.onsulted L.ord Alth.orp, and the many th.ousands. Such a man is a public benefact.or, and 
Stamp Office auth.orities determined t.o ad.opt it. Mr. Bes- eminently deserves rec.ogniti.on by the state, especially by 
semer was then asked if, instead .of receiving a sum .of way .of at.onement f.or f.ormer neglect and injustice. Mili­
m.oney fr.om the Treasury, he w.ould be satisfied with the tary men receive titular h.on.ors and a pecuniary reward f.or 
p.ositi.on .of Superintendent .of Stamps, at s.ome £600 .or £800 slaying a cr.owd .of savages and burning their huts, While 
per annum. This was all that he then desired, rejoicing ! the men wh.o have helped t.o make EnglaDd what she is, 

JAPAN. 

The Tokio Times states that the principal feature .of Amer­
ican trade with Japan is the petr.oleum exp.orts fr.o m New 
Y.ork. The enterprise was inaugurated .only eight years ag.o ; 
but the business has s.o increased that while .only 200 cases 
.of ker.osene, valued at $600, were exp.orted in 1870, in 1877 
366,639 cases were sent t.o Y.ok.obama. and 128, 158 cases t.o 
Hi.og.o, whither n.one had bef.ore been carried direct. The 
value .of these c.onsignments was .over $1 , 000,000. 

Several refineries are in .operati.on in Japan, making ker.o­
sene fr.om native petr.oleum. 

RUSSIA. 

The recent rep.orts c.oncerning tbe disc.overy .of .oil near 
the sh.ores .of the Caspian Sea seem t.o be fully c.onfirmed. 
Fr.om .one .of tbe wells a stream, free fr.om gas and fr.oth, is 
f.orced t.o a height .of 75 feet, yielding at tbe rate .of 10,000 
barrels a day. It is rep.orted that c.ompanies are f.orming at 
Odessa, N.ov.o-Tcherkask, Astrakhan, and .other cities, f.or 
the purp.ose .of .obtaining .oil. Tw.o large manufacturing 
c.oncern�. wh.o have t.heir headquarters in New Y.ork city, 
recently received .orders f.or c.onsiderable quantities .of .oil­
line pipes, steam pumps, engines, b.oilers, and .other appar­
atus, t.o be shipped immediately f.or St. Petersburg, Russia. 

ITALY. 

The .oil wells :of Italy c.omprise about 5, with a capacity 
.of ab.out 30 barrels per day, .of a thick substanco .of 14 gravity . 
They are pumped by hand, which, th.ough primitive, is 
cheaper than steam, f.or b.oth men and w.omen are empl.oyed, 
the f.ormer receiving as c.ompensati.on f.or a day's w.ork 1 
lira, equal t.o 20 cents ; and tbe w.omen 60 centessimi, equal 
t.o 12 cents .of .our m.oney. The wells are l.ocated in a deep 
valley, and the .oil carried up .on tlIe backs .of d.onkeys t.o II. 
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refinery: wh�re it is treated, and yields from 2 to 5 per cent I occasionally, a very cold night succeeds a temperature of r ported by means of an adjustable j�:�ed bracket, B, attached 
of burnmg OIl. I 400 C. (1040 Fah.) in the day time. The great difficulty to to the wood stand. The rod carbon is guided by the spring PERU. I be overcome would be the want of water, which is not to collar on the top of the stand, and to which the connection 

It is proposed to b
.
uild a pipe lin� f�om the refin�ry on the be procured in that region. M. Duponchel calculates that I is made, and is supported by the fine cord running over the 

estates of �enry M.elggs to the sh
.
lppmg port, a dIstance �f i for three trains daily the amount of water required would I pulley, P. This cord is attached to the clasp, D, at the bot­

ab?ut 7 mdes. It IS stated that 011 can be produced at thIS I' be 4,000 cubic meters, and that the engineering science of tom of the rod, and to the balance weight, W, hy which the 
pomt for less th�n 1 

.
cent a g�lIon, and �s the fields have . the day is quite sufficient to supply even a much greater rod is maintained in constant, practical, though not absolut.e 

produced from tIme ImmemorIal, there IS no prospect of I quantity at the requisite points. contact with the disk. Round the upper part of the disk is 
their early exhaustion. T "  t 1 b d A t h 'ch th 
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vary in iength from 3 feet to 1 044 feet a�d will be buil t for from a small Gramme electro-plating machine. requiring e ro Ja or 1 in one wee recen y.- wwe . 8 .r13trO um ' , . . 

R te a track of 3 foot 3Yz inch gauge. They will be of sufficient only 2 horse power to put It III full work. It may therefore 
epor r. 

• •• I • strength to stand a strain of 2,240 Ibs. to the lineal foot, in be assumed that this was about the limit of the power at 
Railway Notes. addition to the weight of the usual freight carried. work to produce the light . At the commencement of the 

THE new track laid in this country during the year end- .. , • , • proceedings two l ights were maintained, each stated to be 

ing September 10, 1878, was 1, 160 miles. During the six THE WEBDERlIANN ELECTRIC LIGHT. equal to 320 sperm candles. At this rate the two lights 

pr�ceding years the number of miles of track laid was :  In It, has been looked upon as essential that a certain distance would be equal to 640 candles, or 40 full power gas lights, 

1872, 4,498 ; 1 873, 2,455 ; 1 874, 1,066 ; 1875, 702 ; 1876, 1 ,467 ; should separate the ends of the carbon electrodes used in each consuming 5 cubic feet of 16 candle gas per hour. 

1877, 1 ,176. Such gas lights. it may be observed, are not often seen, ex-
THE statement made in the recent Narrow Gauge Con­

vention,  that standard gauge freight cars weigh ten tons 
and carry ten tons, is indignantly disputed by users of the 
latter. One gentleman, having much to do with freight 
cars, says that the modern freight cars weigh from 17,000 to 
18,000 Ibs. , commonly carry (and that on long hauls) 28. 000 
lbs. , are guaranteed to carry 30,000 Ibs. , while he has seen 
them show on the scales 30,000 and 32,000 Ibs. of load, and 
in one case 35.000 Ibs. The general tendency for some 
years has been to increase loads without increasing. but in 
many cases decreasing, weights of cars ; and it seems quite 
likely that 30,000 lbs. will soon be the standard load. The 
tank cars used for carrying petroleum have an average 
capacity-and they are almost always run full-of 30,OCO 
Ibs. The Standard Oil .Company, which has some 3,000 of 
such cars, carried on four-wheeled trucks with the Master 
Car Builders' standard axle. has run them with such loads 
for years, and only recently had its first case of a broken 
axle, manifestly due to a defect in the ,iron. 

INTERESTING observations have been made recen tly on 
the Cologne-Minden Road, Prussia, on the rusting of iron 
rails. A pile of rails of odd lengths were laid on sleepers 
over a hed of gravel early in 1870, and remained undisturbed 
until the fall of 1877, there being no use for them. It was 
then found that they were covered with a layer of rust 0 '12 
inch tb ick, which had to be removed by striking the rail 
with a hammer. The cleaned rail weighed only 398 '2 Ibs. , 
while its original weight was 419'1 lbs, , showing that 5 per 
cent of the rail had been destroyed by rust, which covered 

F IC , I 

THE WEBDERJu,n LAIIP. 
the rail quite uniformly. This confirms the observation electric lamps. Every one has accepted this as an axiom. 

often made, that rails stacked away are much more liable to Mr. Werdermann's skepticism has, however, caused him to 

rust than those laid down in a track. doubt the axiom, and the result is that he has discarded the 

ACCORDING to Le Fer, at a meeting of directors of the electric arc space, and by placing his electrodes in actual 

German railroads held at Constance, the following informa- c?n
.
ta�t, has produc�d a lamp which pr�vides the

. 
means of 

tion was furnished in regard to the relative value of the dif- dlvldmg the ele�tflc current, �nd proml�es to give almost 

ferent methods of injecting ties : any number of hghts from a smgle machme. Mr. Werder-

1. Railroad from Hanover and Cologne to Minden. Pine I 
mann's in.ventions,

. 
says the Engineering, are secure� by pat­

ties injected with chloride of zinc ; after 21 years the pro- ents :onsl�erab
.
ly m 

.
advance of 

.
those of Mr. Edison, and 

portion or ties renewed was 21 per cent. Beech ties in- I may III thClr chIef pomts be explamed as follows :  

jected with creasote ; after 22 years, 46 per cent. Oak .ties In place of two �Iectrodes of similar form an� dimensions, 

injectea with chloride of zinc ; after 17 years, 20'7 per cent. one elect�ode consIsts of a large bun-shaped disk of carbon 

Oak ties not injected ' after 17 years, 49 per cent. The con- placed WIth the rounded face downward. The other carbon 

ditions were very fa�orable for experiment ; the road bed is a fine rod of carb�n 
.
of a?out Va or 5-3� in�h in 

.
diameter. 

was good, and permitted of easy desiccation. The unre- The upper end of this IS pomted and mamtamed m contact 
newed ties showed, on cutting, that they were in a condition 
of perfect health. 

2. Railroad " Kaiser-Ferdinands-Nord. " Oak ties not in-
jected ; after 12 years the proportion renew ed was 74 '48 per 
cent. Oak ties injected with chloride of zinc ; after 7 years, 
3 '29 per cent. Oak ties injected with creasote ; after 6 years, 
0 '09 per eent. Pine ties injected with chloride of zinc ; after 
17 years, 4 '46 per cent. 

THE annual official reports of the railroads of India place 
the length of railways there at 7,551Yz miles, of which 492Yz 
miles were completed during the year 1877, and 223 miles 
since the close of the year. There are 806Yz miles of double 
track ; 5,912% miles are constructed on the 5 foot 6 inch 
gauge, and 1,638% on narrower gauges. The capital outlay 
on the State lines amounted to £3,122,051, and on the 
guaranteed l ines to £1,374, 882, bringing the total capital 
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cept in the argand form. The two l ights burned with ex· 
treme steadiness. there being no undulation or flickering 
whatever, although there was no glass globe to tone down 
any variations of luster. The lights were perfectly bare and 
unprotected, and the place where the trial was made was a 
workshop of moderate size. 

Later in the evening one light was exhibited outside the 
building, in an open thoroughfare, and thc same perfect 
steadiness was observable. After the two lights had he en 
burning for a time they were extinguished, and the current 
was sent through a row of ten lamps. The light per lamp 
was of course reduced, but there was the remarkable fact 
that ten l ights were maintained by a comparatively weak 
machine, driven by an engine exerting the power of only 
two horses. 

The light of each of these ten lamps was stated to be that 
of 40 candles, making, therefore, a total of 400. A reduc­
tion of light, consequent on the further division> of the cur­
rent, is t,hus apparent ; but for this loss there may be ample 
compensation in the superior economy of It distributed l ight 
as compared with one that is concentrated. In the ease o

-
f 

the ten lamps, the light is equal to that of 25 full power gas 
Iight�, COllsuming altogether 125 cubic feet of gas per hour. 
The extremely small arc due to the peculiar arrangement of 
the carbons in the Werdermann light has the advantage of 
offering the least possible resistance to the passage of the 
current. 

This resistancf) increases much more rapidly than is rep­
resented by increase of distance between the carbon points. 
Hence the electric power with Werdcrmann's lamp is econ­
omized to the utmost in this respect, and it hccomes possi­
ble-as in the recent experiment-to make usc of an electric 
current large in quantity but of low intensity. The ten sion 
being small. there is the less difficulty with regard to insu­
lation. If one lamp or more should be accidentally extin­
guished, the rest will continuc to burn. The whole of the 
lamps can also be ex tinguished and relit by merely stopping 
the current and then sending it on again. No nice and 
troublesome adjustment with reference to the length of the 
electric arc is requisite, and simple contact between the 
point of t.he rod and the surface of the disk is sufficicnt for 
the manifestation of the light. 

In respect to duration. a carbon rod 5-32 in. in diameter, 
and a yard long, obtained from Paris, costs  a franc. This. 
placed in a large lamp, having an estimated lighting ]lower 
of 320 candles, will last from 12 to 15 hours. The smaller 
lamps take a carbon of Va in. d iameter. 

Mr. Werdermann endeavors to make the resistance of the 
external portion of the circuit equal to the internal resist­
ance, in order to obtain the greatest effcct. It is well known 
that the best results are obtained when tbe internal and ex­
ternal resistances are equal. The method adopted is that 

i known to electricians as the divided arc, and will easily be I understood from Fig. 2. Let B represent the source of the 
electric current, and A a copper wire connected to the posi­
tive and negativ e poles of the source as in the diagram. The 
wire, A, has a certain resistance. Suppose, now, we ar­
range for the current to pass as in the diagram, Fig. 3. By 
the insertion of the new wire. C, we have lessened the total 
external resistance and increased the current, as will he seen 

E 
by reference to Ohm's law. C = 

R + r 
where C = cur-

expenditure , up to the end of October, as regards the State, L-
and to the end of March last, as regards the guaranteed rent ;  E = electromotive force ; R = resistance external ; r = 
lines, to £113,144,541. The expenditure up to the end of E 

resistance internal. The fraction -
R 

increases as its de-
the year may be taken in round numbers at £13,344,500. + r 
The revenue from all the open lines was £6,232,888, of nominator is lessened. 
which £6,091,532 were earned by the guaranteed lines, with The current passes along the two branches in equal quan > 
a capital of £95,482,941, and £141,356 were earned by the L tities If the resistances of the wires are equal , hut inversely 
State lines, on a capital expenditure of £ 17,661 , 600. The as the resistances if they are unequal. Thus, if the branch. 
net receipts from the guaranteed lines exceeded the amount . ----. A, has a resistance, 9, and C has a resistan ce, 1, 9-10 of the 

1\1 advanced for guaranteed interest by £1,454,591 ; the year P current will pass through C, and 1 -10 through A. Similarly, 
previous there was a deficit of £216,517. DIAGRAlIt OF CURRENT. fol' any number of branches the current will divide itself ac-

A FRENCH engineer named Duponchel has madc a report with the center of the lower surface of the disk. This rod cording to the resistances. If, then, we have a number of 

on the project of a railroad across the Desert of Sahara. is supported by means of a spring collar, which also forms branches, as indicated in Fig. 4. the current will divide it·s(' )f  
The projected railway would run from Algiers to Timbuc- the ci rcuit connection. This is within about % in . of the equally among the branches when the resistances of the 

too, a distance of 2,500 kilometers. M. Duponchel stated top of the carbon, so that the % in. becomes incandescent, branches are equal. :'This is the arrangement adopted lly 
that the principal portion of the line would rest during and the contact between the two carbons being only a point, Mr. Werdermann, as will be seen from the annexed dia­

nearly its whole extent on layefB of sand, and toward the a small electric arc is produced between the two carbons, gram, Fig. 5, in which N and P represent tbe 
'
negative and 

end on primitive volcanic rocks. granite, gneiss. etc . No while the electricity is at the same time passed on through positive poles of the machine, and L L the elect.ic lamps. 

mountainous obstructions would have to be encountered. the carbon disk, and the connections there attached to the When any one lamp is put out the inventor arranges that 

The average. heat does not appear to exceed 230 or 240 C. , next lamp. an equivalent resistance shall be put into the circuit, so 

(73 2-50 or 75 1-50 Fa-h. ) . but account must be taken of the I Referring to our diagrams, in Fig. 1 the upper carbon is I that as a whole the circuit is unaltered, and the other lamps 

great variations which occur in the 24 hours. For instance, shown at 0, and the rod carbon at c. The former is sup- I unaffected. 
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CASSON'S SAW BENCH. 

We give herewith a perspective view of a circular saw 
bench made by Messrs. Oliver & Co. (Limited), of Ohester­
field, England, which we take from Engineering. The chief 
features in this machine are that it is fitted with Mr. John 
Casson's patent feed gear and apparatus for steadying the 
saws. This feeding arrangement has now been in use some 
years, and has been fitted to a very large number of circular 
saw benches. This being the case, and the arrangement being 
very clearly shown by our engraving, it will be unnecessary 
for us to describe it in detail here. 

The saw-steadying apparatus, with which the saw bench 
we illustrate is fitted, is a novel arrangement, recently 
patented by Mr. Casson ; in the present case it is applied 
to two saws. 

The steadying arrangement consists of accurately fitted 
sliding jaws mount-
ed on the arms of 
a forked support, so 
that they can be 
moved and adjusted 
only by fine thread­
ed screws, the jaws 
having their sur­
faces next the saws, 
accurately parallel 
with the plane of 
the collar of the saw 
spindle ; these jaws, 
A, are fixed when 
the adjusting screws 
are at rest, and they 
are faced with strips 
of greenheart or 
other suitable tim­
ber, securl.d by' 
countersunk screw 
bolts, these faces 
forming a perfectly 
true guide for the 
saw blades. 

For a single saw 
the guides just de­
scribed would suf-. 
fice ; but for two or 
more saws the out­
side guides must 
be supplemented by 
others between the 
saw blades. 

It will be noticed 
that the support, F, 
carrying the guid­
ing jaws, has a 
square stem sliding 
through the head of 
a suitable standard, 
and it can be readi­
ly fixed at any de­
sired height by 
means of the set 
screw. 

J titutiiit jmtritau. 
tramp, leg-weary, panting like an overheated dog, every 
fiber of his clothing saturated with perspiration, a subject 
worthy of a better immortality than the Greek slave. 0 
Edison ! don't fritter away your genius on sounding brass 
and tinkling cymbal. Elevate the laborer. Liberate our 
overworked people. Make us a chariot to press our hay.­
Edmund Adams, North Manlius, N. Y. ,  to tM New York 
Tribune. 

• 4 • •  " 
A SUver MIU In tbe Clouds. 

The largest and most complete silver mill ever constructed, 
says the San Francisco Stock Report, has recently been built 
by Messrs. Rankin, Brayton & Co. ,  of the Pacific Iron 
Works of that city, for the Cerro de Pasco Mining Com· 
pany, of Peru, and shipped for Callao, the port of destina­
tion, This enormous mill consists of 80 stamps, 900 Ibs. 

[DECEMBER 1 4, 1 878. 
from getting cold. By this method we are able to apply the 
linseed meal boiling hot, without burning the patient, and 
the heat, gradually diffusing through the flannel, affords a 
grateful sense of relief which cannot be obtained by other 
means. There are few ways in which such marked relief is 
given to abdominal pain as by the application of a poultice 
in this manner.-Dr. T. Lauder Brunton, in Brain. 

. 4 . 1  .. 
New lnecbaulcaJ Inventions. 

Mr. Joseph Adams, of Washington, D. C., has patented 
an improved Gas Regulator, designed either to cut off the 
gas entirely or to let on a larger amount of gas than its auto­
matio action would ordinarily permit, or to allow the regula­
tor to operate with an automatic action, as usual. 

Mr. Jean A. Hitter. Jr. , of St. Martinsville, La. , has pa­
tented an improved Type Writer, of simple and compact 

construction, that 
may be readily used 
for printing on pa­
per and for other 
purposes, b e i-n g 
small enough to be 
carried convenient­
ly in the pocket, if 
desired, and readily 
operated with little 
practice. 

Messrs. Edwin N. 
Boynton, Geo. M. 
Coburn, and Thos. 
F. Carver, of Wor­
cester, Mass. , have 
patented an im­
proved Hand Drill­
ing Machine, by 
which a fast or slow 
motion can be 
readily obtained, at 
the will of the 
operator, the sJower 
motion being es· 
pecially advantage­
ous in drilling large 
holes, as more pow­
er is obtained, and 
the holes are drilled 
with greater ease. 

Mr. Reuben R. 

The arrangement 
we have been de­
scribing is well car­
ried out, a nd there 
can be no doubt 
that it will do good 
service, and enable 

SAW BENCH WITH SAW·STEADYING APPARATUS. 

James, of nsmg 
Sun, Ind . ,  has de­
vised an improved 
Adding Machine of 
simple and compar­
atively inexpensive 
construction. The 
chief feature of the 
machine is a series 
of toothedrevolving 
counting. wheels, 
which are inscribed 
on their peripheries 
with the nine digits 
and cipher, and 
mounted loosely on 
a common axis, and 
each having four 
lateral inclines or 
cams, which cause, 

thin saws to be efficiently used with a heavy feed. We have 
received very satisfactory reports of its performance. 

. . . . .. 
A Bait for Inventors. 

I will give $200 for a machine that will bale hay in the 
field. Rake and press combined would be preferable, but 
would not object to its taking the hay in the windrow. The 
machine must be expeditious, executing as fast as a mower 
is able to cut. Must have sufficient power to make a bale 
suitable for commercial uses ; shape of the bale immaterial ; 
a round one preferred. Must be of light draught ; one team 
is generally all that is available for any machine on the 
farm. These, with the other qualifications demanded of 
every machine, simplicity, durability, easy to manage, etc. 
If such an invention could be produced it would make a 
revolution in the hay field almost equal to that which the 
mower has made. 

What an awkward, ungainly spectacle a man presents, 
struggling at one end of a six foot pole, with a ten pound 
lock of hay at the other end. endeavoring with all his might 
and main to elevate it 12 or 15 feet on top of a load ! It is 
an insult to human intelligence. A load of loose hay is an 
uncertain quantity. You are never sure of getting it into 
the barn. Top heavy, one sided, too wide or too high for 
the doors ; and even with the best of luck, a good percent­
age has drizzled ill the wake of the wagon over the lot to 
the barn. A 100 or 200 lb. bale, with an inclined plane, or 
a pulley on side or aft of a good strong rack, and all this bar­
barism has succumbed to civilization. 

At the barn comes a worse servitude. (I don't mean the 
horse fork ; that is a grand lift to civilization. I hope to 
modify it shortly to throw bales.) There a man struggles 
with sheer desperation to press by his own avoirdupois 20 
tons of hay into a place that won't hold 10. Tramp, tramp, 

at the proper time, 
each, 44 five foot amalgamating pans, 22 nine foot settlers, l a weighted pawl 1ever to engage the next counting wheel on 
and all th e accessories of a first· class modern mill. It is to I the left, so as to carry ten when the numbers added on the 
be erected upon the above named mines, which are situated ' wheel on the right exceed ten. Tbe adding is effected by 
in the heart of the Andes, some 150 miles east of the city of successively drawing down to a stop on the finger board the 
Lima, at an elevation of more than 14,000 feet. To admit teeth of the counting wheels which are opposi te the numbers 
of mule transportation a portion of the way up this tremen- to be added, and the numerical result will be seen on the 
dous ascent, the mill had to be made in sections, no piece wheels in a series of slots or apertures in the case of the ma­
weighing more than 500 Ibs. Some idea of the magnitude chine. 
of this work may be inferred from the fact that the mill, as Mr. Jacob Croft, of Scipio, Utah Ter. , has devised an im­
thus constructed, consisted of more than 17,000 pieces, and proved Turbine Water Wheel, which is constructed to pre · 
weighed upward of 600 tons. This enormous amount of vent back pressure by the water against the casing as it 
machinery was constructed by the above firm and put on escapes from the buckets. Sand and other substances in the 
board a ship 50 days from date of contract. water are prevented from entering around the shaft and cut-

The Cerro de Pasco mines have been the richest and most ting or wearing it. 
famous in the world's history. They have been worked by An improvement in Sweeping Machines has been patented 
the old arastra process for the past 200 years, and have pro- by Mr. Isaac A. Chomel, of Brooklyn, N. Y. This inven­
duced, according to the most authentic records, more than tion relates to apparatus for sweeping up and collecting dirt, 
$500,000,000. With such improved machinery the product dust, and other refuse from floors, carpets, streets, and other 
of these mines will undoubtedly attract the attention of the places. The dust box is to be rolled over the floor and the 
world, and so reflect great credit upon the capacity, inge- brush revolved by a winch. The speed of the brush is 
nuity, and skill of our mechanical establishments. independent of the motion of the machine along the floor. 

• , • , .. Mr. D. A. Ferris, of Tioga Center, N. Y. , has patented an 
Poultices. improved Implement for Forcing Flooring Planks together 

The common practice in making poultices of mixing the when laying fioors. It is simple, convenient, and powerful. 
linseed meal with hot water, and applying them directly to .. , • , .. 
the skin, is quite wrong, because, if we do not wish to burn Eft"ect

. 
of qUinine on tbe Hearing. 

the patient, we must wait until a great portion of the heat It is a well known fact to medical men that there exists a 
has been lost. The proper method is to take a flannel bag great prejudice among a large number of people against 
(the size of the poultice required), to fill this with the lin- taking quinine, the idea being very prevalent that a pro­
seed poultice as hot as it can possibly be made, and to put longed use of it not only affects the hearing, but (to use the 
between this and the skin a second piece of fiannel, so that common expression) that it " gets into the bones. " As re­
there shall be at least two thicknesses of flannel between the gards the former belief, Dr. Roosa, of New York, has re­
skin and the poultice itself. Above the pOUltice should be cently been collecting and examining the evidence as far as 
placed more flannel, or a piece of cotton wool, to prevent it possible, and has come to the conclusion that in some cases 
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there really is a permanent nervous affection of the ear pro­
duced which justifies the opinion held by the laity. Hith­
erto physicians have generally disbelieved this, and ascribed 
the notion to prejudice. 

• I . . .. 
The Microphone as a Thief Catcher. 

The microphone as a thief catcher has proved very useful 
to an English resident in India, who found his store of oil 
rapidly and mysteriously diminishing. He fixed a micro­
phone to the oil cans, carried the wire up to his bedroom, 
and, after the house had been closed for the night, sat up 
to await the result. Very shortly he heard the clinking of 
bottles, followed by the gurgling sound of liquid being 
poured out, and running downstairs he caught his bearer in 
the act of filling small bottles with oil for easy conveyance 
from the premises. 

... � . ,  ., 
The Tallest Tree In th e  "World. 

The tallest accurately measured Sequoia standing in the 
Calaveras Grove, near Stockton, California, measures 325 
feet, and there is no positive evidence that any trees of this 
genus ever exceeded that height. Of late years, explora­
tions in Gippsland, Victoria, have brought to light some 
marvelous specimens of Eucalyptus, and the State Sur­
veyor of Forests measured a fallen tree on the banks of the 
Watts River, and found it to be 435 feet from the roots to the 
top of the trunk. The crest of this tree was broken off, 
but the trunk at the fracture was 9 feet in circumference, 
and the height of the tree when growing was estimated to 
have been more than 500 feet. This tree, however, was 
dead, though there is no doubt that it was far loftier than 
the tallest Sequoia. Near Fernshaw, in the Daudenong dis- I 
trict, Victoria, there has recently been discovered a speci­
men of the " Al mond Leaf Gum t o  (Euca!yptu . amygdalesia), 
measuring 380 feet from the ground to the first branch, and 
450 feet to the"'topmost wing: This tree would overtop 
the tallest living Sequoia by 125 feet. Its girth is 80 feet , 
which is less than that of many Sequoias, but as far a,; 
height is concerned it must be considered the tallest living' 
tree in the world. 

THE ARG'ONAUT, OR PAPER NAUTILUS. 
This mollusk received the first title in allusion to the pretty 

fable which was formerly narrated of its sailing powers, and 
the latter title is given on account of the extreme thinness 
and fragility of the shell. It is remarkable that the shell of 
the argonaut is, during the life of its owner, elastic and 
yielding, almost as if it were made of thin horn. 

l'he two arms of the argonaut are greatly dilated at theil' 
extremities ;  and it was formerly asserted, and generally be. 
lieved, that the creature was accustomed to employ these arms 
as sails, raising them high above the shell, and allowing itself 
to be driven over the surface by the breeze, while it directed 
its course by the remaining arms, which were snffered t )  
hang over the edge of the shell into 
the water and acted like so many 
oars. In consequence of this belief 
the creature was named the argo­
naut, in allusion to the old classical 
fable of the ship Argo and her 
golden freight. 

The animal, or " poulp, t o  as it is 
technically called, is a lovely crea­
ture despite its unattractive form. 
It is a mass of silver with a cloud 
of spots of the most beautiful rose 
color, and a fine dotting of the same, 
which heighten its beauty. A 
large membrane, which is the ex­
panded velation of the arms, covers 
all. It has been definitely proved 
that the use of the expanded arms 
which cover the exterior of the shell 
is to build up its delicate texture, 
and to repair damages, the substance 
being secreted by these arms, and by 
their broad expansions moulded into 
shape. The larger figure in the en­
graving represents the argonaut 
while thus within its shell. 

While crawling the creature turns 
itself so as to rest on its head, with­
draws its body as far as possible 
into its shell, and, using its arms 
like legs, creeps slowly but securely 
along the ground, sometimes affix­
ing its disks to stones or projecting 
points of rocks for the purpose of 
hauling itself along. When, how-
ever, it wishes to attain greater speed, and to pass through 
the waters, it makes use of a totally different principle. 

Respiration is achieved by the passage of water over 
double gills or branchire ; the wat£>r, after it has completed 
its purpose, being ej!)cted through Ii moderately long tube, 
technically called a siphon. The orifice of the siphon is 
directed toward the head of the animal, and it is by means 
of this simple apparatus that progression is effected. When 
the creature desires to dart rapidly through the water, it 
gathers its six arms into a straight line, so as to afford little 
resistance to the water, keeps its velated . arms stretched 
tightly over the shell, and then, by violently ejecting the 
water from the siphon, drives itself by reaction in the oppo· 
site direction. The uppermost figure shows the argonaut in 
the act of swimming. 

THE TRAP DOOR SPIDER OF J"AIIAICA, 
This spider digs a burrow in the earth and lines it with a 

silken web. The burrow is closed by a trap door, having a 
hinge that permits It to be opened and closed with admirable 
accuracy. The door is circular, and is made of alternate 
layers of earth and web, and is hinged to the lining of the 
tube that leads to the burrow by a band of the same silken 
secretion. The door exactly fits the entrance to the burrow, 
and when closed, so precisely corresponds with the surround­
ing earth that it can hardly be distinguished, even when its 
position is known. It is a strange sight to see the earth 
open, a little l id raised, some hairy legs protrude, and gradu­
ally the whole form of the spider show itself. 

TRAP DOOR SPIDER, 
The mode in which these spiders procure food seems to 

be by huntiug at night, and in some cases by catching insects 
that are entangled in the threads that the creature spins by 
the side of its house. 

In the day time they are very chary of opening the door 
of their domicile , and if the trap be raised from the outside, 
they run to the spot, hitch the claws of their fore feet in the 
silken webbing of the door, and those of the hind feet in 
the lining of the burrow, and so resist with all their might. 
The strength of the spider is wonderfully great in propor­
tion to its size. 

.. � ' I  • 
To Make a Hole In Glass. 

New Remedies describes the following easy method of 
making II hole in plate glass : Make a circle of clay or 

ARGONAUT, OR PAPER NAUTILUS. 

cement rather larger than the intended hole ; pour some kero­
sene into the cell thus made, ignite it, place the plate upon a 
moderately hard support, and with a stick rather smaller 
than the hole required, and a hammer, strike a rather smart 
blow. This w ill leave a rough-edged hole, which may be 
smoothed with a file. Cold water is said to answer even 
better than a blow. 

.. , . , " 
The Preservation of Eggs. 

As science advances, the processes proposed for the pre­
servation of organic substances are being brought to greater 
and greater perfection. No subject perhaps in this connec­
tion has received greater attention, and been the subject of 
more processes, patent and otherwise, than that of the pre7 
servation of eggs. In fact this is a question of considerable 
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importance, not only from a culinary, but also from an in­
dustrial standpoint-that of the manufacture of albumen for 
photographic purposes. In the Moniteul" de la Plwtograpltie 
Dr. Phipson calls attention to a new process, which may be 
briefly stated as follows : 

On taking the eggs from the nest they are covered over, 
by means of a bit of wool, with butter in which has been 
dissolved 2 or 3 per cent of salicylic acid. Each egg, after 
receiving this coat, is placed in a box filled with very fine 
and absolutely dry saw dust. If care be taken that the eggs do 
not touch each other, and that they be perfectly covered with 
the saw dust, they will keep fresh for several months-per­
haps for more than a year. Dr. Phipson states that he has 
experimented with this process for two years, with most ex­
cellent results. So much for the preservation of the en­
tire egg ; but there is also a process for the preservation of 
the albumen of the egg for photographic uses, due to M. 
Berg. In this process, the white, separated from the yolk, 
is evaporated in zinc pans or porcelain cups, at a tempera­
ture of 45° C. The solidified albumen thus obtained is pnl­
verized by means of a mill. The yolk, by means of ma­
chinery, is whipped up into a light mass, and then spread 
out on zinc plates and evaporated to dryness at a tempera­
ture of 80°, and finally powdered. The powders thus ob­
tained keep for a long time. The white of eggs, so pre­
pared, is nsed for the purposes to which albumen is ap­
plied in the industrial arts, while the powdered yolks are 
used for domest ic purposes. 

.. ' . , " 
Characteristics of American Sheep Husbandry. 

Dr. Hayes, in his recent address before the National Agri­
cultural Congress, remarking that a very inadequate idea is 
given of a nation's resources by the number of sheep raised­
the character of the animals being of the first consideration 
-proceeds to show some of the characteristics of American 
sheep husbandry. He states that the sheep of the United 
States consist, first, of what are called native sheep ; second, 
descendants from improved English races ; third, the Mexi­
can sheep found in Texas, New Mexico, Colorado, and Cali­
fornia ; fourth, the merino sheep, and crosses of that breed 
with the three preceding races. The merinos constitute the 
principal and characteristic race of the United States ; and 
this is the most important fact in the enumeration of our 
resources for sheep husbandry and the wool manufacture. 
England has no merinos, except in her colonies ; Russia has 
but 12,000,000 merinos ; France, but 9,000,000. The merinos 
and grades in the United States exceed 25,000,000. MeriDo 
wool is for clothing what wheat is for food ; it is the chief 
material for cloth at the present day, the coarsest as well as 
the finest. While the softest, it is the strongest of all fibers. 
From its fulling and spinning qualities, it is the best adhe­
sive for the cheap fabrics-coarser wool, cotton, or shoddy ; 
the mixture of merino wool increasing indefinitely the ma-

terial for cheap clothing. An abun­
dance of merino wool is the greatest 
boon the world has received from 
the animal kingdom in the last cen­
tury. It is, in fact, in its extended 
culture the product of the last cen­
tury. A century ago all the meri­
nos in the world, confined exclu­
sively to Spain, did not number 
1 ,000,000. 1765 marks the epoch of 
the first exportation of the merinos 
to Saxony ; 1786, to Prance ; 1833, 
to Australia ; 1802, the introduction 
of the first merino sheep to this 
country ; and to Gen. Humphreys, 
of Connecticut, and to the introduc­
tion to his farm of twenty· one rams 
and seventy ewes, may be directly 
traced the most celebrated breeds of 
the American merino ; producing 
individuals actually sold for $5,000 
each, others for $2,OUO to $3,000, and 
one for which $10,000 was refused. 
The fiber of the merino sheep is not 
the only excellence of the animal ; 
when properly bred, this race has a 
hardiness surpassing all other high­
bred races. The " yolk," provided 
by nature to assist in the growth of 
the wool, abounding in this race 
more than in any other, causes the 
tips of the fleece to be cemented, 
and to become impenetrable to rains 
and snows. A lighter pasture suf­
fices for their maintenance than 

would support the mutton races. This race is fitted, above 
all others, for the remote pastoral lands and for culture on 
a large scale. 

Our breeders, in aiming to increase the weight of their 
fleece, have developed the length of the staple, and have 
unconsciously created a merino combing wool-a wool in 
special demand through modern improvements in machinery 
and changes in the fashion of goods. Mr. Ferneau, an emi­
nent Belgian wool manufacturer, who has thorolighly studied 
our wool resources and manufactures, says thatlthree quar­
ters of the American wool is " combing wool ,"  and will be 
ultimately employed for this purpose. The bulk of Ameri­
can merino wools is of strong, sound, and healthy staple, 
having few weak spots in them. Those from the other States 
of the West are free from burrs. Those from California have 
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this defect in  a high degree. They are admirably fitted for I soil, the author obtains as  a result the enormous sum of cent of  lime. In using cream tartar and soda in baking, r, 
blankets, fiannels, and fancy cassimeres, and the great bulk 507,000,000 pounds, and this reduced to a metallic state would chemical change commences as soon as water is added ; the 
of our card wool manufactures. They are so excellent, as a I yield 250,000,000 pounds of pure iron. The structure of cream tartar unites with the soda, setting free the carbonic 
whole, that M. Ferneau says they are too valuable to be used I this remarkable hill is made apparent to the reader by means acid gas, which lightens the bread, and the residue is 
for clothing purposes. They supply nine tenths of all the of an excellent geological section, in colors, accompanying Rochelle salts. This is what you eat in your bread, the 
card or clothing wool consumed in American mills. the text. cream tartar and soda entirely disappearing in the process of 

.. , • , .. The volume closes with some notes by Sr. Barcena on the baking, by foiming this salt. Any doctor or chemist will 
THE PROGRESS OF BCIElICE III DXICO. .. Hydrographic System of the Hacienda of Cienega de contirm the above statement. When I undertook to manu-

Mexico, the land of so many and such frequent revolu- Mata, and its application to one of the theories that explain ' facture baking powder, I labored to improve the quality and 
tions, and the scene of such intestinal commotions and bitter Natural Fountains. " cheapen the cost. The first I accomplished by retaining the 
strife through the whole period of her existence, from the In taking leave of this subject .we have to congratulate carbonic acid until heat was applied, the latter, by manufac­
Spanish conquest up to within a few years, is at present hap- the Mexican Government not only for the valuable matter turing a more economical acid than foreign cream tartar. 
pily in a state of comparative peace and quiet ; the laws are I contained in its scientitic publications, but also for the very After more than a tliousand experiments covering a period 
less disregarded, brigandage is gradually disappearing, more I excellent style in which the latter are bemg issued. The of six months, I discovered by exsiccating ammonia alum I 
attention is being paid to the protection of life and property, i general make up of the volume before us leaves little to be provided an article that would possess the necessary quali­
and public education is in a prosperous condition. No I desired ; the arrangement of the types is extremely tasty, ties. This article no more resembles the ordinary alum than 
greater evidence of this felicitous state of affairs could be i the imprint is clean, sharp, and clear, the paper good, the charcoal resembles wood-it is light, porous, friable, and 
afforded than that shown in the display of energy and zeal I

' margins of the pages broad, and the illustrations exceedingly without taste. This article, under the intiuence of heat, 
with which the present administration, aided by the fore- well executed. It is to be sincerely hoped that the present combines with the soda and forms Glauber salts. In baking, 
most Mexican scientists, is carrying out an extended system : state of peace, which our sister republic is enjoying, will en- the alum unites with the soda, just as cream tartar unites. 
of scientific explorations, investigations, and internal im- I dure for numerous years to come ; and that the scientitic In using the baking powder prepared according to my for­
provements ; and the progress of which is being recorded in . work begun under such happy auspices may go on uninter- mula, you have in your ' bread Glauber instead of Rochelle 
a valuable series of government publications ; one of these ruptedly until the whole country shall have been thoroughly salts. To your physician apply for his opinion of these salts ; 
-the Annals of the Minister of Public Works-being now explored. For as yet, we know but comparatively little I will bow to his decision. Another false impression these 
before us. This volume, the third of the series, begins about the geology of Mexico, and a great deal is yet to be zealous guardians of the public health have made is that I 
with an article by the able director of the National Meteoro- ' l�ar,!ed, too, about her natural productions. used the exsiccated alum because it was cheap. The

' 
fact is 

logical Observatory, Sr. Mariano Barcena, calling attention, that when I commenced its Ilse it cost by the thousand 
in the tirst place, to the great national importance, as well @;\Jfftt'pon.dentt. pounds 12 per cent more than the best cream tartar IS worth 
as necessity, of a well organized system of meteorological to-tiay, and SS per cent more than average price of that ar-
observations ;  (2) giving a description of the Mexican Ob: AlolD In Bread.-A Beply to Dr. .ott'. Article In ticle for the past year. I have since reduced the cost of 
servatory, its equipment, the questions it proposes to ' ili- SCientific AlDeriean oC NovelDber 1 8, entitled manufacturing, and as I did so, correspondingly reduced the 
vestigate, and the hours of observation ; (S) an explanation, "' Deleterloo. V.e oC AlolD In Baking Powder." price of powder to the pUblic. I regard the quantity of 
accompanied by charts, of the daily system of registration BY W. P. CLOTWOBTHY, BALTIJI(OBB, lID. soda in cream tartar baking powders as very objectionable ;  
pursued at the observatory ; and, tinally, observations on the O n  August 1S, 1fl78, I obtained letters patent for the exclu- they generally contain about SS per cent. In my powder 
periodic phen_offiena., of vegetation, and notes on the oro- sive right to use exsiccated ammonia alum in baking powders. only 20 per cent. The prejudice in ' the public mind against 
graphy and geology of the valley of Mexico. Sr. A. An- This fact I state that the public may know the reason that alum, originated in the habit of the English bakers buying 
quiano follows with a communication on the " Geographi- elicits this reply to the remarkable article on adulterati6ns in damaged 110m, and by the addition of crude alum, made 
cal Position of Chalco, " prefacing .the results of his labors baking powders, in the SCIENTIFIC AMERICAN of Nov. 16th, their bread in appearance equal to that made from best fleur. 
by an able essay on the " Mexican ,Method " of determining emanating from the pen of Henry A. Mott, Jr. I wish the Against this practice laws were enacted, not so much against 
the latitude of places, a " method " founded on an observa- Professor had been equally candid in :Stating his reasons for the qualities of alum, as against its use in covering up a 
tion of the stars. It would be interesting to quote from this, contributing the article. It is rare for a chemist to tum fraud in flour. This was the common potash alum and un. 
but our limited space will not permit. The " Citlaltepetl philanthropist without some consideration. The analysis of 'combined with any carbonated alkali, and It passed into the 
Commission, " consisting of the engineers, Srs. Plowes, forty·two baking powders requires no little labor ; twenty- stomach unchanged. It is a trick-for it deserves no better 
Rodriguez, and ViglI, whose patriotic ardor induced the one were examined at the expense of the government for name-of our rivals to show by chemical analysis that my 
minister to commission them to explore " and be the first to the benetit of the Indian Department, the others, no doubt, at powder contains alum, but are careful neither to state the 
plant the fiag of Mexican science on the snow clad peak of the expense and for the benefit of the Royal Baking Powder kind nor the change it undergoes in baking. The manufac· 
Citlaltepetl ,"  render their report of operations during the Company. I hope his services have been liberally requited. turer who knowmgly misrepresents the goods of a rival , 
year 1877 in the form of an exceedingly interesting memoir. The public certainly owe him nothing for his labor or may well be doubted when he speaks of the quality of his 
They ascertained the peak of the volcano Citlaltepetl (or opinions. An excuse can be made for the prejudice existing own. 
Orizaba) to be 17,651 feet above the level of the sea, which against the use of alum in any form for baking purposes ; it " Great stress is laid on the fact that cream tartar is a veg­
is 292 feet more than Humboldt made it. After a somewhat I is an inheritance from a preceding age ; but no apology can etable acid, the product of the grape, hence it must be 
exhaustive treatise on the " Telescope and its Amplifying be offered for a practical chemist in this day, who lahors to healthy. They forget that cream tartar is not entirely veg­
Power," by Sr. Jimenez, we have a long and extremely in- keep alive and foster a prejudice by the suppression of etable,  but principally second handed minerals. It is a 
teresting account of the Ancient Aqueduct of Zempoala, one truths and facts. Professor Mott, in attempting to prove a compound of tarturic acid, potash, and lime ; the last two 
of the most notable of existing monuments of the old Span- fraud in food, has perpetrated a fraud in facts. That this are minerals, which the grape takes up from the earth, but 
ish rule. These aqueducts (for there were three) were pro- opmion may not be unwarranted, I will state the facts about redeposits them as crude tartar when fermentation converts 
jected and carried to a successful termination by an humble alum, which may be new to the public, but familiar to every the grape into wine. In 1807 Sir Humphry Davy from 
and ignorant Franciscan monk-the Friar Tembleque. The ' chemist. Alum was formerly a compound of sulph. alumina this crude tartar first made the metal potassium. Of lime 
construction of these remarkable works, begun in 1554 and and suI ph. potash. In the past ten years nearly all manu- it is unnecessary to speak. The potash and lime form the 
occupying a period of 17 years, was undertaken for the pur- facturers of alum have substituted sulph. ammonia for the bulk of cream tartar. In ammonia alum there is no more 
pose of carrying water from Zempoala to Otumba (a distance sulph. potash ; this change removes from alum a dangerous mineral substance than in cream tartar. The chemistry of 
of 27 miles), and was the occasion of a curious contract be- and objectionable ingredient, and adds a healthful one. nature is wonderful. Vegetation lives on minerals-wheat, 
tween the inhabitants of these two cities. It seems that Professor Mott reJommends the use of ammonia in the form corn, potatoes, are all mineral compounds. Lime, soda, pot­
Otumba, situated at a high elevation, needed water ; Zem- of a carbonate-carbonate of ammonia is one of the results ash, magnesia, sulphur, iron, etc. , are all found abundantly 
poala was blessed with water, but was sadly in need of spir- in baking powder of the decomposition which takes place in water and gram, and all these minerals are essential in 
itual advisers ; the people of the former city, therefore, between alum and bicarbonate of eoda ; in the complete de- food. " 
agreed to furnish a certain proportion of friars to minister composition which takes place pure alumina is eliminated, Professor Mott has given the Royal Baking Powder the 
to the religious wants of the parties of the second part, highly recommended as an antacid. During the process of benetit of his indorsement ;  it may be all that he claims for 
and the latter in return bound themselves to furnish baking, alum is completely decomposed through the libera- it. But baking powders are now judged by constituent in­
water, and the labor and materials for the building of an tion of carbonic acid. Professor Mott must have known gredients and chemical analysis ; to this test I propose to 
aqueduct to lead it, to the parties of the tirst part. No tra- this, yet with this knowledge warns the public on the dele- bring the Royal. It is now in the hands of a competent 
dition remains to state when these structures ceased to be terious effect of alum in bread. chemist, and when the analysis is complete I will give the 
used. The longest of the three extends across the valley of About the first of last October I determmed to vindicate public the benetit of a comparison between that powder and 
the Papelote, a distance of 2,960 feet, and consists of 68 the use of exsiccated ammonia alum as a SUbstitute for the Patapsco. I will take Professor Mott's analysis of Pa­
arches, the highest of which has an altitude of 106 feet. , Senor cream of tartar, and accordingly issued t1. circular to the tapsco, which, though not correct, I accept as such. The 
Salazar urges on the Minister of Public Works the impor- trade ; from this circular I now give the following extract, comparison will be made on the healthfulness of constitu­
tance of having these monuments of a past age repaired and which enters minutely into the subject : ents in combination, and the chemical changes they undergo 
restored, not alone for archll!ological reasons, but because " To claiIil that an experience of S5 years in compound- in baking. This is a progressive age. The people want 
Otumba to·day is as greatly in need of ruuning water as it ing medicines should entitle my opinion on chemicals and facts, and they will form their own theories. Will the 
was in that remote period when these viaducts were con- chemical compounds to a respectful consideration. is neither reader believe that in the reign of Henry VIII. of England. 
structed. Senor Barcena follows with a description and presumptuous nor unreasonable. With this simple introduc- a citizen of London was executed for burning coal, which 
colored plate of a plant ( Gaud·chaudia Enrico- Martin62ii) tion I now avow myself the originator and patentee of ex- was then a capital offense ? A p ope about the same time is­
new to the Mexican flora, and Sr. Federico Weidner with siccated ammonia alum baking powder. The use of exsic- sued a Bull excommunicating all Catholics who used tobacco, 
some " General Refiections on the Iron Industry of the Coun- cated ammonia alum has been declared unhealthful by the calling it the devil's weed. To-day coals still bum, and to­
try. " Succeeding the latter paper, an exhaustive article by advocates of other baking powders, and every manufacturer bacco solaces millions of the civilized world. If the Royal 
the same writer gives us, from a geological point of view, using it has been held up for public reprobation. This has Baking Powder Company (what a misnomer) possessed royal 
the structure, as far as can be ascertained, of the " Cerro de been done by rival manufacturers, either through ignorance prerogatives, the advocates of exsiccated alum would fare 
llercado " of Durango, which is said to be one vast mass of or malice ; if from the former they are to be pitied. if from no better than they did under the sumptuary laws of Eng­
iron. The author after a thorough examination of this hill, the latter they are contemptible. These opinions have been land. Professor Mott has fulminated e:v cathedra his blast, 
last year, concludes that it is of eruptive or volcanic origin. promulgated by kitchen chemists, whose circle of knowledge but we survive. .. Truth is a torch, the more 'tis shook it 
This is contrary to the statements made in most published begins and ends with cream tartar and soda ; and even of shmes. " Our strength is in the intelligence of the age. 
works, the authors of which probably derived their notions these articles they only know that cream tartar is in some SMITH, HANWAY & Co. , Baltimore. 
from the views expressed by Humboldt, who was of the way derived from grapes. In this circular I propose to state 4 , • I .. 
opinion that this mass of iron was an immense aerolite. Sr. a few facts in relation to cream tartar and exsiccated alum, The Elongation oC Tree Trunk •• 
Weidner, however, concludes that the great traveler never and the combinations they form with bicarbonate of soda, The Oollege Q:uar.fmly says that experiments made at the 
visited the locality in person, but obtained his information and allow you to form your own opinion of their respective Iowa Agricultural" College show that the popular notion 
from heresay. He shows that the hill is deticient in the merits. Crude tartar is the incrustation found m wine that the trunks of· trees elongate is entirely erroneous. 
chemical constituents of aerolites, namely, iron, nickel, and casks. It contains coloring matter and about 15 per cent of Tacks were driven into the trunks of various trees, and the 
cobalt, in a native or malleable state ; but. on the contrary, lime. This article is purified and called the cream of tartar, distance between them accurately measured. ' At the end oC 
is made up in a great measure of crystalline magnetic iron, but it is impossible to extract all the lime. Commercially the season they were found to have neither increased nor de­
and various useful oxides of the same metal. By a careful pure cream tartar contains at least 5 per cent of lime. When creased their distances. In the experiment, tree trunks were 
estimate of the quantity of iron contained in that portion I cream tartar is used in proportion of two parts to one of bi- selected 01 all ages, from one year up to tive or six, and in 
only of the Cerro which appears above the surface of the carbonate of soda, you will have aD average of 8 to 4. per DO case was there any change whatever noticeable. 
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ASTRONOMICAL NOTES. 

BY BERLIN H. WRIGHT. 

PENN YAN, N. Y. , Saturday, December 14, 1878. 
The following calculations are adapted to the latitude of 

New York city, and are expressed in true or clock time, being 
for the date given in the caption when not otherwise stated : 

PLANETS. 
H.M. H.II. 

Mars rises . . . . . . . . . . . . . . . .  4 57 mo. I Uranus rises . . . . . .  . . . . . . .  10 11 eve. 
Jupiter BetB . . . . . . . . . . . . . . 7 54  eve. Neptune in meridlan . . . . .  8 48  eve. 
Saturn in meridian . . . .  . . 6 16 eve. 

FIRST MAGNITUDE STARS, ETC. 

B.X. H.X. 
AI'pheratz in meridian . . . . .  6 28 mo. Procyon rises . . . .  . . .  . . . .  7 40 eve. 
MIra (var. ) in meridian . .  8 39  eve. Rel!Ulns rises . . . . . . . . . . . . . 9 43  eve. 
Algol (var.) in meridian . . . 9 26 eve. Spfca rises . . . . . • • . . . . . . . . .  2 24 mo. 
7 stars (Pleiadcs) in merid . 10 06 eve. Arcturus rises . . . . . . . . . . . .  1 27 mo. 
Aldebaran in meridian . . . .  10 54 eve. Antares riscs . . . .  . . . •  . . . .  6 30 mo. 
Capella in meridian . . . . . .  11 3.� eve. Vega sets . . . . . . . . . . . . . . . .  , 9 52 eve. 
Rigel in meridian . . . . . . . .  11 34 eve. I Altair sets . . . . . . • . . . . . . . . .  8 40 eve. 
Betelgeuse in meridian . . . .  0 18 mo. Deneb sets . . . . . . . . . . . . . . . .  1 02 mo. 
Sirius rises . . . .  . . . . . . . . 8 05 eve. Fomalhaut sets . . .  . • . . . .  9 16 eve. 

MOON'S PLACE IN THE CONSTELLATIONS AT 7 P.M. 

Sunday. Leo • • • . . . . . . . . . . . .  9° Thursday. Libra . . . . . . . . . . . . 6° 
Saturday, OarweT' • . . . . . . . . . .  26° I Wednesday, Virgo . . . . . . . . .  22° 
Monday. Leo . . . . . . . . . . . . . .  23° Friday, Libra . . . . . . . . . . . .  21° 
Tuesday, Virgo. . . . . . . . . . . . .  7° 

REMARKS. 

The sun will attain his greatest southern declination and 
enter the constellation &gittariu8 December 21 ,  5h. 45m. 
evening, at which time winter begins. Mars will be 5° north 
of the moon December 21. in the morning. Saturn will be 
90' east of the sun December 18, passing the meridian at 6 
o'clock in the evening. He is now advancing among the 
stars, and will soon be again upon the equinoctial colure. 
Uranus will be nearly 4° north of the moon December'15. 

... . . .. 
SYDJ.pathet i c  Inks. 

Under the name of sympathetic inks are designated cer­
tain liquids wbich, being used for writing, leave no visible 
traces on the ptrper, but which; through the agency of heat, 
or by the action of chemicals, are made to appear in various 
colors. The use of such means for secret correspon­
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at once takes place on the application of heat, the winter 
landscape changing to a summer scene. 

There is a well known proprietary article sold in Paris 
under the name of " Encre pour les Dames " (ink for ladies). 
Hager, in a recent scientific journal, states that thi8 consists 
of an aqueous solution of iodide of starch, and is " specially 
intended for love letters. " In four weeks characters written 
with it disappear, preventing all abuse of letter�, and doing 
away with all documentary evidence of any kind in the 
hands of the recipient. The signers of bills of exchange 
who use this ink are of course freed from all obligations in 
the same length of time. 

NEW WIRE CLOTHING FOB BUBBING CYLINDERS. 

Heretofore two kinds of clothing for cylinders for treat· 
ing fibrous material have been employed, one consisting of 
a set of serrated rings cut from sheet steel and secured to 
the periphery of the cylinder, and the other consisting of 
flat serrated iron wire. The serrated rings, of necessity, en­
tail a great loss of material in their manufacture, and the 
iron wire clothing is so soft that it soon wears out or be-

NEW WIRE CLOTHING FOR BURBING CYLINDERS. 

dence is very ancient. Ovid, Pliny, and other Roman comes dull, necessitating the reclothing or sharpening of the 
writers speak of an ink of this kind, which, however, was cylinder. 
nothing more than fresh milk. It merely sufficed to dust Our engraving represents a new form of steel wire cloth· 
powdered charcoal ovor the surface of the paper upon which ing for such cylinders, which was recently patented by Mr. 
characters had been traced with the colorless fluid, when the Frank P. Pendleton, of Philadelphia, Pa. 
black powder adhered only to those places where the fatty The improvement consists in notching or nicking the base 
matter of the milk had spread. Such a process, however, of the teeth or back of the wire, so as to admit of bending 
was merely mechanical, and the results very crude. the wire around the cylinders without breaking. 

A great numoer of sympathetic inks may be obtained by .. • • , .-
means of reactions known to chemistry. For instance, write Petroleuln and Gold. 

on paper with a colorless solution of sugar of lead ; if the As one of the leading staples of American export, our pe-
water that is used for the solution be pure, no trace of the troleum wells have been more valuable than gold mines. A 
writing will remain when it becomes dry. Now hold the recent discovery by Mr. Johu Turnbridge, of Newark, N. J. , 
paper over a jet of sulphureted hydrogen, and the charac- indicates that in some cases petroleum wells may be in fact, 
ters will immediately appear on the paper, of an intense as well as in effect, real gold mines. He says that while in­
black color. The following recipes for inks of this kind are vestigating the peculiar behavior of the hydrocarbons and 
more simple : If writing be executed with a dilute solution their singular quality of separating the precious metals from 
of sulphate of iron, the invisible characters will appear of a aqueons solutions, assisted by constant application that fur­
beautiful blue, if the dry paper be brushed over with a pen- nished evidence of the force of chemical action which could 
cil full of a solution of yellow prussiate of potash ; or they be satisfactorily measured, there occurred to him the proba­
will be black, if a solution of tannin be substituted for the bility that analogous effects might be traced in the operations 
prussiate. If the characters be written with a solution of I of nature ; more particularly in certain geological formations 
sulphate of copper, they will at once turn blue on exposing peculiar to auriferous soils. These ideas, he asserts, have 
to the vapors of ammonia. Another sympathetic ink is been singularly verified in subsequent research by the dis­
afforded by chloride of gold, which becomes of a reddish covery of gold in many samples of crude petroleum, also in 
purple when acted upon by a salt of tin. A red sympathetic the sediment or refuse of the distillation of that substance. 
ink may be made in the following manner : Write with a The attraction existing between the hydrocarbons and many 
very dilute solution of perchloride of iron-so dilute, indeed, elementary bodies ought to create no surprise, especially if 
that the writing will be invisible when dry. By holding reference is had to the reducing action of the hydrocarbons 
the paper in the vapor arising from a long-necked glass flask in contact with metallic solutions. The procedure in the 
containing sulphuric acid and a few drops of a solution of examples above referred to consist in pouring crude petro' 
sulpho-cyanide of potassium, the characters will appear of a leum on vegetable fiber or wood shavings and firing it, col­
blood-red color, which will again disappear on submitting lecting the ashes and making the usual fire assay. The 
them to the vapors of caustic ammonia. This experiment cupel disclosed a small pellet. After due examination with 
can be repeated ad infinitum. the appropriate test it was found to be pure gold. The dis-

During the war in India, some years ago, important corre- tillery refuse when assayed gave $34.85 value per ton. It 
spondence was carried on by the English by means of the may be mentioned in the last case considerable moly bdenum 
use of rice water as a writing fluid. On the application of was present, a substance resembling plumbago. Mr. Turn­
iodine the dispatches immediately appeared in blue char- bridge has no knowledge of the locality whence these sam­
acters. pIes of crude petroleum were originally obtained. He infers, 

Sympathetic inks which are developed under the influence however, that oil wells in the vicinity of auriferous deposits 
of heat only are much easier to use than the foregoing. may yield a larger quantity of gold than from oil wells 
The liquids which possess such a property are very nume- situated in carboniferous strata. There has been, he states, 
rous. Almost every one perhaps knows that if writing be a practical application of this discovery for the recovery of 
executed on paper with a clean quill pen dipped in onion or gold, applied in cases where quicksilver has failed to be of 
turnip juice. it becomes absolutely invisible when dry ; and service. 
that when the paper is heated the writing at once makes its 
appearance in characters of a brown color. All albuminoid, 
mucilaginous, and saccharine vegetable juices make excel­
lent sympathetic inks ; we may cite, as among the best, the 
juices of lemon, orange, apple, and pear. A dilute solution 
of chloride of copper used for writing is invisible until the 
paper is heated, when the letters are seen of a beautiful yel. 
low, disappearing again when the heat that developed them 
is removed. The salts of cobalt, as the acetate, nitrate, sul­
phate, and chloride, possess a like property. When a dilute 
solution of these salts is used as an ink, the writing, although 
invisible when dry, becomes blue when exposed to heat. 
The addition of chloride of iron, or of a salt of nickel, ren­
ders them green, and this opens the way for a very pretty 
experiment : If a winter landscape be drawn in India ink, 
and the sky be painted with a wash of cobalt alone, and the 
branches of the trees be clothed with leaves executed with a 
mixture of cobalt and nickel, and the snow-clad earth be 
washed over with the same mixture, a magic transformation 

• .  e ,  .. 
Reduction oC Nitrate oC SUTer by Meaus oC Chareoal. 

A very simple method of reducing nitrate of silver, analo­
gous to that some years ago mentioned by the late }>Ir. 
Radow, is given in the Archiv ikr Pharmacie, by Mr. C. F. 
Chandler. If crystallized or fused nitrate of silver be placed 
upon glowing charcoal, combustion forthwith takes place, 
the silver remaining behind in a metallic form, while nitrous 
oxide and carbonic acid are freely given off. The nitrate of 
silver is fused by the heat developed by the reaction, and is 
imbibed through the pores of the charcoal ; as every atom 
of consumed carbon is replaced by an atom of metallic silo 
ver, the original form and stmcture of the charcoal are pre· 
served intact in pure silver. By proceeding in this manner 
it is possible to produce silver structures of any desired size, 
possessing in every way the original form of the wood. A 
crystal of nitrate of silver is in the first place put upon a 
piece of charcoal, and a blowpipe flame is then applied in 
the vicinity, in order to start the reaction in the first in. 

377 
stance, and as soon as combustion commences crystal after 
crystal may be added as these, one after another, be­
come consumed. The silver salt is liquefied, and pene­
trates into the charcoal. where it becomes reduced. Pieces 
of silver may in this way be prepared, of one or two ounces 
in weight. which exhibit all the markings and rings of the 
original wood to a most perfect and beautiful degree. 

New Agricultural I .. ventlons. 

Mr. Charles E. Macarthy, of Forsyth, Ga. , has patented an 
improved Horse Power, designed more particularly to be 
located beneath a gin house for ginning cotton, but applica­
ble for all purposes for which a horse power is ordinarily 
employed. 

An improved Coru Planter has been patented by Mr. 
Thomas A. Sammons, of Lewisburg, W cst Va. This corn 
planter is designed to plant the corn in straight rows both 
ways and at varying distances apart. It is constructed 
upon the general principle of a reciprocating slide, passing 
alternately beneath a hopper, and carrying a number of 
grains from beneath the same to a discharge outlet. 

An improved machine for Cutting the Bands of Gavels or 
bundles of grain, and feeding the same to the cylinder of a 
thrasher, has been patented by Mr. James M. O'Neall, of 
Fort Worth, Texas. 

An improved Sulky Breaking Plow has been patented by 
Mr. Edward T. Hunter, of Hallsville, Ill. This is an im­
proved sulky attachment for breaking plows, which is so 
constructed as to receive any ordinary plow ; it may be ad­
justed to cause the plow to work deeper or shallower in the 
ground, and will allow the plow to be turned to either side. 

Mr. Osman C. Du Souchet, of Alexandria, Mo. , has in­
vented an improved Check Row Corn Planter and Drill, 
which is so constructed that its operating mechanism may 
be at all times under the control of the driver. It will plant 
the corn in accurate check row, and is easily controlled. 

An improved Thrashing Machine has been patented by 
Mr. Peter Parrott, of Red Bud, Ill. This is an improve­
ment in the class of thrashing machines having an attach· 
ment for removing dust from the space in front of the cylin­
der, and having pickers for loosening or shaking the grain 
from straw delivered from the cylinder. 

An improved Corn Planter has been patented by Mr. 
John H. Zarley, of Oakland, Ill. The object of this inven­
tion is to provide an efficient and cheaply constructed corn 
planter, which may be drawn forward by horses, but is ar­
ranged so that the seed valves may be operated by hand. 

Messrs. Clayton M. Van Orman and James M. Hagen­
baugh, of Athens, Mich. , have patented an improved Grain 
Separator, in which the arrangement of the screens, feed­
board, and blast of a fanning mill effect the thorough re­
moval from the grain of all impurities. Only two screens 
are employed. 

An improved Churning Apparatus has been patented by 
Messrs. William H. Foster and Isaac C. Roberts, of Louis­
burg. Kan. It is simple, inexpensive, convenient, and ef­
fective in operation. It will bring the butter very quickly, 
and at the same time gather it. 

An improved Plow has been patented by Mr. Robert B. 
Mitchell, of Minneapolis, Kan. The object of this inven­
tion is to improve the construction of sod, stirring, and other 
plows, so that the cutter may be moved forward as it is 
worn or ground off. It prevents roots, grass, and other 
trash from gathering upon the share. 

Messrs. John B. Martin and William T. Carothers, of 
Clarence, Mo. , have patented an improved Hay Loader ca­
pable of placing hay upon stacks or ricks, or upon wagons. 
It is simple in its construction and effecti ve in its operation. 

... . . . . 
Naphtha and Benzine. 

We have often been asked the difference between benzine 
and naphtha, many people wanting to know whether naph­
tha didn't include benzine, or whether it wasn'i the same 
thing under a marketable name. A prominent refiner says 
that benzine is the first product that arises from the process 
of refining crude oil, and bears the same relation to naphtha 
that that distillate does to refined oil. In other wordtl, ben­
zine is crude naphtha. The reason it is not quotable under 
the name of benzine, therefore, is because it has to be re­
duced to naphtha before it is marketable in any extensive 
quantity. 

The process that benzine is subject to, to produce naphtha, 
is not a separate business, but is carried on by the regular oil 
refiners in the same stills and retorts that the refined oil is 
produced. The benzine is treated with sulphuric acid, and 
the result is naphtha, which is in wide demand in Europe, 
especially in France, for the purpose of producing aniline 
dyes, while it is also put to many other purposes. 

This demand is partially instrumental in keeping up its 
price, but its rapid evaporation also has a tendency in that 
direction, as any large seller of it has to take into considera­
tion the depreciation that might take place by the time he 
sells it on that account, and for the same reason buyers give 
no more orders than immediate necessity requires. 

All refiners, howev,er, do not proouce naphtha, but some 
of them sell the beniine, which is largely used for fuel pur· 
poses, for which it is milch better than coal, as}t is not only 
absolutely cheaper, but gives a steadier heat.-P�rker Daily. 

. . . . .. 
FOR joining the porcelain heads to the metal spikes used 

for ornamental nails, the Prakt. Maschinen Oonstruct. re­
commends the use of a thick paste made of a mixture of 
Portland cement and glue. 
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Ititntifi t jmtritan. . [DECEMBER 14, 1 878. 
TO INVENTORS. I The Cameron Steam Pump monnted In Phosphor (9) J. S. & R. M. write : 1. We propose I (21) C. A. N. asks : What is the horse power 

An experience of more than thirty years, and the pre- Bronze Is an Indestructible machIne. See advertisement putting in a steam engine of 20 horse power, and we are of an engine 30 inches stroke, 14 Inches cylinder, 51 re­
paration of not less than one hundred thousand applica- I Wheel Press, Cotton Press, Pipe Line, and Test Mer- Informed there is an engine that weighs 2,700 Ibs. , that volutions per minute, 60 Ibs .  mean pressure in cylinder? 
tlons for patents at home and abroad, enable us to un- : cUl7 GaUjites. T. Shaw, 915 Ridge Ave., Philadelphia, Pa. has a balance wheel weighing 500 Ibs.,  cylinder 10 x 10 A. Piston area =l53'94 square Inches. Piston speed= 
derstand the laws and practice on both continents, and , The SCIENTIFIC AMERICAN Export EditIOn Is pub. inches; cuttiug off at !'4 stroke, running at 180 to 200 re- 255 feet per minute. Iudicated horse power= 
to possess unequaled facilities for procuring patents lished monthly about the 15th of each month. Every volutions a minute, and they say that it is 20 horse at 70 153·9�X�X255 

=71.4. everywhere. In addition to our facUlties for preparing number comprl�e. most of the plates of the four preced- Ibs. steam. Will such an engine develop 20 horse , drawings and specifications quickly, the applicant can Ing weekly numbers of the SCIENTIFIC AMEltICAN, with power? A . The engine would develop 20 horse power rest assured that his case will be filed In the Patent Of- other appropriate contents, business announcements, under the above conditions, if well constructed. 2. (22) P. O. asks : If I admit steam 100 lbs. 
fice without delay. Every application, ln which the fees etc. It forms a large and splendid periodical of nearly pressure in a cylinder 15 x 24 Inches, and cut the steam 
have been paid, Is sent complete-Including the m�del- one hundred quarto pages, each number Illustrated with How can we calculate the power of an engine? A. To off when piston has traveled 6 inches, what will be to the Patent Office the same day the papers are sJglled . about one hundred engravings. It Is a complete record determine the power of an engine, mnltiply the mean the pressure at 6 inches, 12 inches, 18 inches, and 24 at our office, or received by mall, so there Is no delay In : of American progress In the arts. pressure on the piston in Ibs.,  by the piston speed in feet 
filing the case a complaint we often hear from other ' per minute, and divide the product by 33,000. Inches, or just before it exhausts? '  A. The pressure will 
sources. Another advantage to the Inventor In securing I Special Planers for Jointing and Surfacing, Band and vary about in the Inverse ratio of the volume, so that, 
his patent through the Scientific American Patent , Scroll Saws, Universal WOOd-workers, etc . ,  manufac- (10) A. L. G. asks : 1. With a boiler 15 approximately, 
Agency, lt insures a special notice of the Invention In I 

ured by Bentel, Margedant & Co., Hamilton, Ohio . inches in diameter by 30 inches in heigbt, with five 1� vol. of cylinder up to point of cut-off+clearance vol. 
the SCIENTIFIC AMERICA N, which publication otten Boston Blower Co., Boston, Mass. Blowers, Exhaust inch tubes 18 inches long, lIrebox 12 x 12, and all made vol. of cylinder at any point of expanslon+clearance vol. 
opens negotiations for the sale of the patent or manu- , Fans, Hot Blast Apparatus. All parts Interchangeable ; of irou plates M inch thick. What is the greatest num- pressure above zero, at the given point. 
facture of the article . A synopsis of the patent laws ! material and workmanship warranted the best. Write I ber of pounds of steam to the square inch it will hold, = pressure above zero, at point of cut-off. In foreign countries may be found on another page, : for partiCulars . and what fraction of a horse power will it give to an en-
and persons contemplating the securing of patents I We make steel castings from M to 10 000 Ibs. weight I gine having a cylinder 2 x 4 inches, situated 2 feet from (23) H. T. S. asks : What size should I 
abroad are Invited to write to this 01llce for prices, 'I "  

th b iI d t d b 40 '  h f t · make th h Ies I·n the s·de of a f h I 20 '  h In which have been reduced in accordance with the times. 3 times as strong as cast Iron. 12,OOO Crank Shatts of thls e 0 er, an connec e y mc es o . s eam plpe? e 0 1 an w ee , mc es 
and our perfected facilities for conducting the bUSiness. steel now running and proved superior to wrought Iron. A. You can carry 150 lbs. o.f steam, and mlgh� . 

develop diameter? Also what size should the nozzle be? A. 
Address MUNN & CO . •  office SCIENTIFIC AMERICAN. Circulars and price list free. Address Chester Steel 1 horse power. 2. What IS meant by the pItch of a Allow an opening of from 17 to 20 square Inches at inlet 

Castings Co., Evelina St. ,  PhlladelplJia, Pa. wheel In a propeller, and what is the inclination of a and discharge. 
Machine Cut Brass G<lar Wheels for Models, etc. (new cylinder? A. The pitch of a propeller is the distance (24) E. M. D. wlites : I am constructing a list) . Models, experimental work, and machIne work it would advance in the direction of its axis at each revo- telephone according to directions in SCIENTIFIC AMERI­generally. D.Gllbert & Son, 212 Chester St., Phlla., Pa. lution, if it worked without slip. The inclination of a CAN SUPPLEMENT No. 142, using a bar magnet In place 

The Ohargefcrr Insertion under this head is One Dollar 
Elevators, Freight and Passenger, Shafting, Pnlleys, cyliuder refers to the angle made by its axis with a hori· of horseshoe magnet aud soft iron core. 1. Would it and Hangers. L. S. Graves & Son, Rochester, N. Y. zontal or vertical line. reduce the strength of bar magnet to cut a thread on a ltnef01· each insertion ; alxmt eight wcrrds to a line. t t' Holly System of Water Supply and Fire Pro ec Ion (11) J. H. asks : 1. Has steel been used one,end of it? A. No. 2. Will a bar magnet, used In 

Advertisements must be received at lrulJlication qfftce for CIties and Villages, Is fully described In SCIENTIFIC for portable boilers? A. Yes. 2. What size boiler is Bell telephone, lose its power to such a degree as not to as early as Thursday 'flIIJ1'ning to appear in next issue. I AMERICAN SUPPLEMES.:r, No· 140. required for an engine baving a 3 x 4 inch cylinder? A. work ? A. Not readily. 3. Is No. 22 copper wire of suf­
Howard Patent Safety Elevators. Howard Iron Works, Diameter, 24 inches ; height, 45 inches; heating sur- lIcient size for a telephone line of 1,000 feet? A. Yes; 

Magic Lanterns and StereoptIcons of all prices. Views Bu1I'alo, N. Y. 
. -

face, 65 to 70 square feet. but lal"l:er would be better. 
Illustrating every subject for public exhibitions. Profit- Mellen,Williams & Co. ,57 Kilby St. ,Boston,Mass. Wie- (12) J. A. M. asks : How large must an air (25) S. & Y. write : We have a pair of burrs able business for a man with a small capital . Also Jan- , gand Sectional Steam Boiler . ..Etna Rocking Grate Bar. pump be for an engine steam cylinder 8 x 8, making 100 h' h . d terns for college and home amusement . 74 page cata- on w IC we grill plaster. The burrs are about 4 feet 
logue free. McAllister, Mf. OptiCian, 49 Nassau St.,  N.Y. North's Lathe Dog. 347 N. 4th St . , Philadelphia, Pa. revolutions per minute with 90 Ibs. of steam, allowing in diameter and 1 Y, foot thick. We are running thp-m as 

the pump to be 4 inches stroke, double acting, to be at- an over runner at this tlnIe, but wish to change them 
tached to surface condenser? A. Diameter, 3� inches. and make the lower burr run instead of the upper. Can 

Chapman Valves and Hydrants received the highest Self-feeding upright Drilling Machine of sup�rlor 
award at Mass . Mechanics Fair. Chapman Valve Manu!. construction. Drills holes from )Ii to " In . diameter . 
Co . ,  Boston, Mass . Pratt & Whitney Co., Manufs. , Hartford, Conn . 

Wanted, cheap.-2d hand Lathe Chuck to swing 17 in . Wm. Sellers & Co., Phila" have introduced a new 
Iron sheave. Penfield Block Works, Lockport, N. Y. Injector, worked by a single motion of a lever. 

To Manufacturers.�Messrs. Bignall & Ostrander, 806- For Shafts, Pulleys, or Hangers, call and see stock 808 N. 2d St., St . Louis, Mo., have added to their present kept at 79 Liberty St . Wm. Sellers & Co . 
establishment a Machinery Department, from wh.ence The Turbine Wheel made by Risdon & Co., Mt. Holly, the wants of the Western machine-using public will be th b t It t C t nlal t t supplied. Manufacturers will do well to correspond N .J., gave e es resu s a en en es . 
with them. • I Wheels and Pinions, heavy and light, remarkably 

On actual test the Eaton Sulky Plow is ahead. Manu- strong and durable. Especially suited for sugar mills 
facturers wanted to build them .  Territory for sale. and similar work. Pittsburgh Steel Casting Company, 
Addre.s E. C. Eaton, Pinckneyville, Ill. Pittsburgh, Pa. 

Sir Henry Halford says Vanity Fair Smoking Tobacco r===:==========:::;;;;;;=======, 
has no equal. Received highest award at Paris, 1818. 

Wanted.-'l'ools for the manufacture of Wagon Axles 
and Springs . Address Box 66, Lambertville, N. J.  

For Sale.-Norwalk Engine, 16 x 42; little used; ex­
cellent order; very cheap. Address Box 106, Meriden, ct. (1) Detroit asks whether a boat propelled 

with a force of 3 miles an hour on still water will with 
the same propelling force rnn 6 miles an hour in a cur­
rent running 3 miles an hour? A. We think so. 

H. W. Jobns' Asbestos Liquid Paints contain no 
water. They are the best and most economical paints 
In the world for general purposes, and for wood and Iron 
structures exposed to severe tests of climatic changes. 
salt water atmosphere, etc . They are 50 per cent more 
durable than the best white lead and linseed 011. (2) J. C. R. asks : Which was the first rail­

road built in the United StatesY That is, a regular, in-
1,000 2d hand machmes for sale. Send stamp for de- corporated road, connecting two points, and conveying 

scrlptive price list. ForsaIth & Co . ,  Manchester, N. H, passengers, freight, etc. A. We believe that the road 
Florey & Smith, San Francisco, make a specialty of now known as the Baltimore and Ohio Railroad was the 

IntrodUCing useful Inventions In the Pacific States . first in Ihe United States chartered for carrying on a gen-
J. C. Hoadley, Consulting Engineer and Mechanical eral transportation business. 

and SCientifiC Expert, Lawrence, Mass. (3) J. R. E. asks how to make an ordi-
Nickel Plating.-Wenzel's Patent Perforated Carbon nary sunshade for a telescope when placed, and what 

Box Anode for holding GraIn Nickel. A. C. Wenzel, 114 kind of glass it is composed of. A. Any very dark 
Center St . ,  New York City. glass will answer, providing it is perfectly plane. It 

Bolt Forging Machine & Power Hammers a specialty. should be placed between the eye and eyepiece. 
Send for circulars. Forsalth & Co., Manchester, N. H .  (4) W. H. G. S. writes : I wish to give a 

For Sale.-A 6 x 6 Upright Yacht Engine, 6 H. P. blue color to screw heads, wire and steel. What shall I 
Wm. J;'. Codd, Nantucket, Mass. . use? A, Heat them in a sand bath, or apply shellac or 

For Solid Wrought Iron Beams, etc. , see advertise- copal varnish, to which a little Prussian blue has been 
ment. Address Union Iron Mills, Pittsburgh, Pa., lor added. 
IIthograph, etc. (5) T. MeW. asks (1) for a good recipe for 

The Lawrence Engine is the best. See ad. page 381. making Babbitt metal . A. By weight, 4 parts copper, 
Sheet Metal Presses, Ferracute Co., Bridgeton, N. J. 8 parts antimony, 96 parts tiu. 2. What is meant by 
The ouly Engine in the market attached to boiler heating surface in boilers, and how is it computed? A. 

having cold bearings. F.F.& A.B.Landls, Lancaster, Pa. The term heating surface, as ordinarily llSed, refers to 
Brush Electric Light.-20 lights from one machine. the surface wbich has water on one sidp-, and lIame or 

Latest & best light. Telegraph Supply Co., Cleveland, O. the produ�ts of combust�on on the other. 3. I have a 
. peculiar kmd of steel WhICh I caunot harden by fire and Tbe Lathes, Planers, DrIlls, and other Tools, new and water, neither will it caseharden by prussiate of potash. second-hand, of the Wood & Light Machine Company, I Wh t I d ·th it t h rd 't? A A 

. 
Worcester, are to be sold out very low by the George a can 0 WI 0 . a en 1 • ssummg your 
Place MachInery Agency. 121 Chambers St . ,  New York. account to be correct, we Judge that you cannot harden 

For the best advertising at lowest prices in Scienti1lc, it. 
Mechanical, and other Newspapers, write to E. N. Fresh- (6) A. Van B. writes : A correspondent in 
man & Bros., Advertising Agents, 186 W. 4th St., Cln., O. your last issue asks how to keep rubber belts from slip-

For Town and Village use, comb'd Hand Fire Engine I ping. Mine slipped cOllSiderably, but I checked it by 
& Hose Carriage, $850. Forsalth & Co., Manchester, N. H. throwing powdered rosin in between tbe belt and pulley 

Manllfacturers of Improved Goods who desire to build 
up a lucrative foreign trade, will do well to Insert a well 
displayed advertisement In the SCIENTIFIC AlIlERICAY 
Export Edition . This paper has a very large foreign 
circulation . 

Brick Presses for Fire and Red Brick. Factory, 309 
S. 5th St., Philadelphia. Pa. S. P. Miller & Son. 

Punching Presses, Drop Hammers, and Dies for work­
ing Metals, etc . The Stiles & Parker Press Co ., Mlddle­
town, Conn. 

Hydraulic Presses and Jacks, new and second hand. 
Lathes and Machinery for POlishing and Buffing Metals. 
E. Lyon & Co. ,  470 Grand St., N. Y. 

Nickel Plating.-A white deposit guaranteed by nsing 
our material. Condlt,Hanson & Van Wlnkle,N ewark,N.J. English Agency, 18 Caroline St . ,  Birmingham. 

H. Prentiss & Co., 14 Dey St. , N. Y., Manufs, Taps, 
Dies, Screw Plates, Reamers, etc. Send for list. 

Diamond Engineer, J. Dickinson . 64 Nassau St. ,N. Y, 
Solid Emery Vulcanite Wheels-The Solid Original 

Emery Wheel - other kinds Imitations and Inferior. Cautlon.-Our name Is stamped In full on all our best 
Standard Belting, Packing, and Hose. Buy that only. 
The best Is the cheapest. New York Belting and Pack­Ing Company, 31 and 38 Park Row, N. Y. 

Presses, Dies, and Tools for working Sheet Metals, etc. 
Fruit and other Can TOols. Bliss & Williams, Brooklyn, N. Y. ,  and Paris ExpOSition, 1878. 

while running. The pulley soon becomes covered with 
a tough black coating, very much like leather, aud there 
is no more slip. [This expedient can be used to advan­
tage In certain cases, but it is better to have a belt large 
enough to drive without llSing any preparation.-En.l 

(7) E. B. C, asks : 1. Does a more power­
ful battery produce better results In telephone or micro­
phone? A. A powerful battery is not required for 
eitber. 2 . Can you give me a short description of the 
principle and construction of the aerophone? A. We 
think it has not been perfected. 

(8) A. T. L. asks for a recipe for a liquid 
boot or shoe polish. A. Clausen's ink is made as fol­
lows : Nutgalls, 8 parts; logwood extract, 10 parts; boil 
together in water, q. s. , and add Castile soap, 4 parts; 
glyceriu, trace. Crooker's-Logwood extract, 6 ozs.; 
water, 1 gallon; ivory black, 1'5 oz. ;  glycerin, 1 oz. ; 
bichromate of potassa, 0·125 oz. ;  copperas, 0'125 oz. ; 
boil together. Sefton's-Orange shellac, 64 ozs. ; alco­
hol, 4 gallons ; pure asphaltum, 60 ozs.;  neat's foot oil, 
1 pint; lampblack, q. s. Ovington's-Water, 1 gallon; 
logwood extract, 6 0zs. ; water, l gallon; borax, 6 ozs. ; 
shellac, 1·5 oz. ; water, 0·5 pint; bichromate of potassa, 
0'375 oz. Mix the solutions, and add 3 ozs. ammonia. 
Shaw'.-Borax, 3 ozs . ;  orange sbellac, 5 ozs. ; water, 
q. s . ;  boil and add solnblp- aniline black or nigrosine, 
q. s. Rub the spots with strong aqueous solution of 
ferric chloride, and dry before applying the dreSSing. 

(13) J. A. F. asks : 1. What shall I paint a pair of burrs of the above size be rnn in that way, 
and if so, what is the maximum speed at which they 
can be run? A. If properly arranged, you can run 
them, after the change, as fast as is allowable for over­
running stones. 

my boiler and smoke stack with,and where can I get the 
paiut? My engine is a thrashing engine, and of course 
is out of doors durlne: the fall of the year. A. Get some 
black varnish made from petroleum, from a dealer in 
mac!J.inists' supplies. 2. How shall I care for the boiler 
inside? A. Leave the boiler perfectly dry, unless you 
can coat the interior with oil. 3. Wbat shall I do for 
the engine. Is it necessary to take the piston out of 
cylinder and oil it? A. If the engine is to stand for 
some time, remove the piston, coat it and the cylinder 
with tallow; the same for the journals. Cover all lIn­
ished parts of the engine with a mixture of white lead 
and tallow. 4. I lInd my steam gauge does not indi­
cate less than 10 Ibs. when boiler is cold. What is the 
trouble and how can it be repaired? A. In such a case 
it is best to send the gauge to a maker for repairs .  

(14) " Zebra " wishes to  know the best test 
of the genuineness of white lead; also the simplest 
way to try the comparative value of two samples of 
ground white lead. Also the name of the best work to 
consult upon the manufacture of Portland cement. A, 
See answer No . 29, p. 283, current volume, SCIENTIFIO 
AMERICAN. Also pp. 102-105 Normandy and Noad's 
. .  Commercial Analysis." The relative value of differeut 
samples of white lead in oil is roughly judged from the 
weight of a given measured quantity, the covering prop­
erties when compared on glass with a sample of lInest 
white lead, and the color and general appearance of the 
sample. You may consult Reid's .. Manufacture of 
Portland Cement." 

(15) J. B. B. asks : Can I arrange an elec­
tric battery so as to heat a platinum wire for the pur­
pose of cutting wood? Is it practicable? A. Two or 
three Buusen cells wiII do it. It is impracticable save 
as an experiment. 

(16) D. S. M. asks how to color butter to 
make it yellow, without injuring it In any way. A. A 
little annotto is often used. If pure, it is not injurious. 

(17) H. C. M. asks : What substances are 
there that will absorb ligbt during the day when exposed 
to light, and give it out again at night? A. 1. Heat stron­
tium theosulphate for fifteen minutes over a good Bun­
sen gas lamp and then for 5 minutes over a blast lamp. 2. 
Heat equal parts of strontium carbonate and lac sul­
phuris gently tor 5 minutes;.then strongly for 25 minutes 
over a Bunsen lamp, and 1Inally 5 minutes over a blast 
lamp. 3. Precipitate strong aqueous solution of stron­
tium chloride by means of sulphuric acid, dry the pre­
cipitate, and heat it to redness for some time in a cur­
rent of hydrogen, tben over a Bunsen lamp for 10 min­
utes, and for 20 miuutes over a blast lamp. Mix any of 
these with pure melted paraffin for llSe as a paint, and 
eJipose for a tinIe to suulight . The two former yield a 
greenish phosphorescence In the dark, tbe latter a blu­
ish light. 

(18) Z. asks : Is the Great African Desert 
below the level of the sea, and if so, could it be made 
into an Inland sea by flooding from the ocean Y A. A 
considerable, though relatively small, portion of the Sa­
hara is below the sea level, and the flooding of the low­
est portion has been proposed. The greater part of 
North Africa lies at a higher level, the exception being 
a chain of old lake beds or chotts on the border of Al­
geria. 

(19) J. P. L. asks : How can I make a filter 
to cleanse rain water from smoke as it passes from the 
roof to the cistern? The coal which is burned here 
(bituminous) gives us a great deal of trouble in this re­
gard. A. The carbonaceollS matters may be removed 
by passing the water through a large barrel half tilled 
with lIne gravel and pounded, freshly-burnt charcoal 
(free from dust), distributed in alternate layers, each 
several inches deep. Over this spread a clean piece of 
bagging, and 1111 in with lIne gravel or coarse clean 
quartz sand for 12 inches or more. The inlet pipe 
should discharge at the bottom of the barrel-the tu­
tered water flowing from the top. 

(20) F. E. H. asks : Can percussion caps be 
so composed as to explode when pierced by a sharp 
pointed needle? If so, of what should they be com­
posed P A. Such an arrangement is employed in the 
needle gun. The composition may be of mercuric ful­
minate. 

(211) J. J. asks : Which tire makes a wheel 
the strongest,l·25 x 0'5G inch iron, or 1 ' 25 x I. steel tire ? 
A. The steel tire will be the strongest, comparing good 
qualities of steel and iron. . 

(27) E. L. W. asks : Is a ton (2,000 Ibs. ) of 
lIrst class coke equal in heat giving power to a ton (2,000 
Ibs.) of coal? If not, please give me the relative valu­
of coke and coal in heat giving power? A . Call1ng the 
evaporative power of good anthracite coal 1,  good bitu­
minous coal rates at about 0'92, and coke from 0 ·89 
to 0·95. 

(28) J .  W. S. asks what to impregnate paper 
with to give it an agreeable smell while burning. A. 
You may try a strong ethereal or alcoholic solution of 
benzoin, tolu, storax, olibanum or labdanum. To bum 
well the paper should lIrst be impregnated with an 
aqueous solntion of niter and dried. 

(29) M. G. asks whether hydrogen and oxy­
gen can be produced as rapidly and copiously in the de­
composition of water by tbe galvanic battery as by the 
action of sulphuric acid on zinc or lead in the one case, 
and by heating chlorate of potassa in the otber. A. 
Yes, with a very powerful current. 

(30) T. G. H. asks for names of useful 
treatises on mechanical movements. A. " Seientillc 
American Reference Book," and . .  507 Mechanical 
Movements.' , 

(31) R. B. T. writes : We have just set up a 
new engine ; the cylinder is 8 x 12, has a common slide 
valve. We think the valve is too short ; it is set 0'125 
Inch open when on center, takes steam 10 inches before 
cutting off; the exhaust is very free. The engiue runs 
about 110 revolutions per minute. We think we could 
save steam by using a longer valve, and cut-off about % 
stroke, and make the exhaust space iu the valve sborter, 
so that it will shut in a portion of the exhanst and form 
a cushion for the piston. About how much of the ex­
hallSt can we shut in without overdoing it? A. You can 
obtain a good action by making the ratio of compression 
equal to the ratio of expansion, with the proviso that the 
final cushion pressure must not exceed the initial 
pressure. 

(32) D. B. L. writes : Our boiler after being 
repaired was tested at 110 Ibs. cold water pressure. 
Three days after it gave out where It was repaired at 58 
Ibs. steam pressure . To find the leak we put on 80 Ibs. 
cold water pressure, and could not find it. We then put 
steam pressure at 40 lbs., which made the leak very great, 
whereas with cold water pressure we could lInd none. 
Can you explain it? A. The phenomenon is probably 
due to the change of shape in the boiler when heated. 

(33) F. C. writes : Our engine is a plain 
slide valve engine, 24 x 9, steam following almost to end 
of stroke. How shall I make a valve to cut off at ;J:\? 
Our exhallSt now is 1 inch, steam ports 0'75, bridges 
0'75. Length of valve 4� inches, cavity 2Ya, travel of 
valve 2 Inches. Will I have to enlarge the steam chest; 
the valve nses the whole length of it nowP A. As the 
length and travel of valve mllSt be increased, it will be 
necessary to lengthen the steam chest, uuless you can 
apply an independent cut-off valve. 

(34) T. P. writes : A small basement room 9 
feet high is to be heated by a furnace in an adjoining 
room. By carrying the hot air pipe through the parti­
tion midway between the 1I00r and the ceiling it will 
stand at an angle of about 45°. If carried through at 
the top. of the room it will of course be nearer vertical. 
In wlIich position of the hot air pipe will the room be 
most easily heated? A. Place the hot air pipe in the p0-
sition first described. Take the cold air from a point 
near the 1I00r through a flue opening above the roof. 

(35) G. M. P. asks : What is a good and 
cheap substitute for salt·for raising the temperature of 
water to 230° Fah . ? A. An oil bath is often used in­
stead. Chloride of calcium will answer as well as salt, 
though not so cheap. 
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(36) J. D. reminds us of an old and good Inch In diameter, or a piece of gas pipe the same dl- Pipe , manuf&cture of .-W .  Radde. N .  Y. city. Lamp bowl. F. Rhlnd . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 209.0'l1 

method of drawing a perpendicular to a straight line for I menslons, both being set upon endP A. The round Potato digger .-L. A. Aspinwall. Albany. N. Y. Lamp chimney. nursery. E . lIIecier. . . . . . . . . . . . . . . .  208.916 

tbe purpose of Iron. Refrlgerator.-J . A. Whitney. N. Y. city.  Lamp, miner's. W. Roberts . . . . . . . . . . . . . . . . . . . . . . . . . .  209.082 
Screw enttina machlne-.-C . D . Rogers. Provldence. R.I. Lamp self-extln�'''hina F Rhlnd .� """ 

squaring foun - / (50) W. M. B. writes : 1. I have one .... ' J  
• .. - ..... .  . . . . . . . . . . . . . . . .  �".u . o  

dati t Sewing machlne .-Wllson Sewing lIIachlne Company. Lantern. J .  H. lrwln . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 209.051 
ons. e c .  eighth inch basswood. cherry, butternut and walnut. Chicago. Ill . Lantern . signal. H. E. Pond (r) . . . . . . . . . . . . . . . . . . . . .  8.457 

From the cor· Which do you advise for the sounding board of a micro- Wire machlnery .-C . D. Rogers, Providence. R. I .  Latch. B .  W .  Foster . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  209.081 
ner of the foun- d. .... phone and Hughes telephoneP A . Eitber will do, but Lathe for turning regular forms, E. A . lllar.h . . . .  209,064 
dation take two /. t pineor spruce is better. 2. Would a glazed earthen jar [OFFIClAL . l  Lead. relining Impure. N . S . Keith . . . . . . . . . . . . . . . . 209.056 
lines re.pective- 'til do for tbe outside of battery described In SClENTIl'IC Leather skiving machine. III. M. CI01lllh . . . . . . . . . . . 208.969 

Iy 15 and 20 feet. I AMEmCAN SUPPLEHIINT, No. 149? A. Yes . 3. Could I Leather splitting machine, A. E. Whltuey . . . . . . . . 209.001 
and c o n n e c t make Insulated wire myself? It so, how P A. Wire I N 0 E X 0 F I N V E N T I O N  S Loom temple. J. B. Stamour . . . . . . . . . . . . . . . . . . . . . . . . 209,101 

tbem by a line "'O JI. . ula d b ' . FOR WHICK Lubricator. N. Seibert . . . . . . . . . . . . . . . . . . . . . . . . . . . .  208.982 
.. � ___ ...:::"�'-!..::;." ___ ...J may be lOS te y gtVlOg it a coat of shellac varnish L brl t I 

of 25 f t tbe I 
u C8 or. steam cy inder. N. Seibert . . . . . . . . . . . . .  208.93l 

ee ; and allowing It' to become dry and nearly bard before Letten Patent 01' the United State8 were lIIarble, slate. etc. , ornamenting. W. K. Lorenz . .  209.062 
angle Included between the two shorter lines will be a , winding. d I h 

k dl ' I lIIatch dipping machine . A. R. Sprout . . . . . . . . . . . . .  208.996 
right angle. The numbers 8, 4. 5, or, 88 In tbe present I . . 

Grante n t e Wee En DC lIIete t d' h C II 11 ""9 
case, their multiples I5, 20, 25, are taken to measure re- (.51) W . .. H. S. asks how to .satm fimsh 0 b 15 1878 I r. s eam lap ragm, . 0 y . . . . . . . . . . . . . . . . .. . 048 

b Ilk I eto er " I\IIddlings bolt, III . lnskeep . . . . . . . . . . . . . . . . . . . . . . . . .  209.050 
spectively the perpendicular. base, and slant side of the I tu mg e sa".'p e �ent. A. The speClmen has been 

AND EACH BEARING THAT DATE. Middlings separator. G. T . Smith . . . . . . . . . . . . . . . . . .  2Ol.9S6 
triaugle.:,It Is obvious that any scale may be used so , electro-plated wltb SIlver in the usual manner, and the Musical Instrument. E. P. Needbam (r). . . . . . . . . . .  8.451 

long as the ratio 01 3, 4, 5, Is observed. electric current tben reversed for a few moments, thus [Those marked (r) are reissued patents.] Musical string Instruments. key for, F . Z . Nlcolier 208.986 
37 J H k h k' d f '  

• redissolving a portion of tbe plate, tbe remainder pre- Needle. J. Burrows . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 209.018 ( ) • . as s w at III 0 tron to use In senting tbe peculiar satln like luster. A complete copy of any patent In the annexed lI.t. Oatmeal machine. Eberhard & Turner . . . . . . . . . . . . 208,970 
making cast iron armatures. A. Soft gray iron. (52) S. W. C. asks : Has carbon for tele- lnc1udlng boththe specillcations and drawings. wllI be Ordnance, operating heavy. H .  C. Bull . . . . . . . . . . .  209.011 

(38) F H C asks ' How can I etch cheaply Ore separator. P. Plant . . . . . . . .  . .  . . . . . . . . . . . . . . . .  209.lJ74 
' . : ' . , phone purposes ever been made by subjecting the black furnished from tbls olllce for one dollar. In ordering, Oven. hot blast. lillie. & Burghardt . . . . . . . . . . . . . . . . .  008,915 

on glass to mutate ground ligures or transparent llgnres deposited by a lIame to a heavy pressure P A. Yes . EdI- please state the number and date of the patent desired. Package wrapper, G. V. Hecker. . . . . . . .  . . . . . .  • .  209.014 
on a ground backgroundP A. For this purpose tbe sand son's carbons are made In this manner. and rem\t to lIIunn & Co., 87 Park Row. New York City. 

Packing for piston rods. metalliC, III. H. Gerry . . . 2Ol,11l3 
blast is now generally used; the glass is covered with a , (53 " H d " k 

Wh '  Pan cover, milk. C .  C. Falrlamb . . . . . . . . . . . . . . . . . . .  2Ol.900 
1I.lm of wax or varnish, throngh which, with suitable ' ) ar ware as s :  1. ere IS best Animal trap. B. H .  Noeltlng . . . . . . . . . . . . . . . . . . . . . . . .  209,068 Paper feeding apparatus. F . H .  Lauten . . . . . . . . . .  208.1m 
needles or gravers, is etched the design ; a fine sharp sil- to take hot air in a room, at register near ceiling or In A xle box, car, J. N. Smith . . . . . . . . . . . . . . . . . . . . . . . . . . .  208,993 Paper making machines. box for. C. Young . . . . . . .  209.001 

iclous sand impelled by a curreut of air Is then directed Iloor f A. At or near the 1I00r. 2. Where Is best place Axle skein, vehicle. L. A . Winchester . . . . . . . . . . . . 209.096 Paper pulp. reducing wood to. Cornell & Tollner . 2Ol.890 
from a suitable jct over the prepared surface, and the to have ventilation, near 1I00r or near ceilingP A. It Ballot box, W. L. Barnes . . . . . . . . . . . . . . . . . . . . . . . . . . . .  2Ol.951 Peach parer. W . S . Plummer . . . . . . . . . . . . . . . . . . . . . . .  m.988 
etching Is accomplished In a few minutes. Glass is connected with a Ilue having a good draught it should Bed bottom. F. W. M.ltchell . . . . . . . . . • . . . . . . . . • . •  208.917 Pen, puncturtng, J. III. Griest . . . . . • . . • . . . . . . . . . .  2Ol.905 

etcbed also by hydrolluoric acid; the plate may be pre- i be near the 1I00r. Bed bottom. spring. H. Pitcher . . . . . . . . . . . . . . . . . . . . . 208,931 �:e�o';:���'ir� C�d':;�����. : : : : : : : : : : : : : : : : : ·  ::: 
pared as for tbe sand blast. and l?�ed face downwards 1 (54) R. W. J. aSks :e>What causes the crack- �::.

I�:=: �'. �·. ��t��· : : : : : : : : : : : : . : : : : : : : : : : : : : : :  ::�: Planter. corn. Brigham & Flenniken . . . . . . . . . . . . . . .  208,885 
over a shallow leaden tray. contammg powdered Iluor- i Ing noise in the pipes of a steam J>eating apparatus. Bedstead fastening, L. P. Clark . . . . . . . . . . . . . . . . . . . .  209.022 Planter. grain, C. E. lllcBonn . . . . . . . . . . . . . . . . . . . . . .  208,914 

spar moistened with strong oil of vitr,lol and ge�tly , when a fire has been started to warm up tbe buildlngp Boilers. low water alarm for steam. G. H. Crosby. 2Ol.962 Planter. seed. G. A. Woods . . . . . . . . . . . . . . . . . . . . . . . . 2Ol.945 

warmed ;  tbe g�seous hydroll.uoric acid given off rapidly Is it the water in the pipes made by condensed steam, Boot and shoe counter support. etc., J. Wissen . . .  208.943 Plaster bandages. making. C. G. Hili . . . . . . . . . . . . . .  209.001 
etches the portions of the gla@s �ot protected by �he or is it the expansion of tbe pipes from being heatedP Boot jack. C. Tyson . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  209,091 Plow. C . lIIyers. . . . . . . . . . . . . . . . .  . . . . . . . . . . . . . . . . . 209,061 
wax or varnish. Hydrolluoric acid should be used Wltb A. The noise is. due to both causes in some degree, but Brake. vacuum, F. W . Eames . . . . . . . . . . . . . . . . . . . . . . 208,895 Plow and harrow attachment.shovel . A. lIeartslll 209,043 

great care. principally to tbe water, which produces violent blows. Bran sconrer, R. Tyson . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  209.092 Plow and harrow, W . G. Himrod. . . . . . . . . . . . . . .  . 209.046 

L H I ' d Broom. III . T . Boult . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  209,017 Plow clevis, H. Estes . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  208,899 
(39) . . writes : have seen It asset'te (55) C. N. A. asks how to temper steel tools Brush . A. C. Estabrook . . . . . . . . . . . . . . . . . . . . . . . . . . . . 208,899 Plow. hl1Jslde . shovel, and subsoil. E. Tate . . . . . . . 209.088 

that the parasi�s tha� infest the. Asiatic tiger's paw are for working on stone or similar work. There is some Camera. J . W. T. Cadett . . . . . . . . . . . . . . . . . . . . . . . . . . . 208,956 Plow, sulky. F. H. Isaacs . . . . . . . . . . . . . . . . . . . . . . . . . . . 2Ol.91R 
an exact mlmatnre Image of Itself. Is this soP  A preparation wbich is put In water which accomplishes Can , E . Norton . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  209.0'l0 Press. cotton and hay. Tappey & Steel . . . . . . . . . . . .  209.1117 

No . . . . .  tbe purpose when the steel is heated and plunged In. Can. metallic. J .  Bro1lllhton . . . . . . . . . . . . . . . . . . . . . . . . .  209,009 Printing and painting machine, O .  Currier . . . . . . . 208.892 
_ Can. 011. A. E. Gardner . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  209.087 Printing. photo-mechanical, III . R. Freeman . . . . .  209.096 

(40) J. G B. asks if there is any way of A. Heat the tools to a cherry red, and plunge In clean, Can. sheet metal. A . N. Lapierre . . . . . . . . . . . . . . . . . . .  209,060 Propelllng vesseIs, P. Boisset . . . . . . . . . . . . . . . . . . . . . . .  208.952 

melting brass In a common sand crucible tor castings of moderately cool water. A little common salt Is some- Car bumper. S . M . Cummings (r) . . . . . . . . . . . . . . . . . . .  8.448 Pulleys to wheels. engaging, Blake & Davis . . . . . .  208.1l84 
a pound or so in weight for a small engine • . A. You I timesladded to the water. Car coupling. J. Simmons . . . . . . . . . . . . . . . . . . . . . . . . . . 208,934 �mp. S. Stucky . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  209.1116 

may melt small quantities of biBBS In any·· common (56) G. B. asks : 1 . Is the height to which Car draw bar attachment, railway. J. H. Smltt . . .  208,m mp, double acting 11ft. Dean & Pike . . . . . . . . . . . . 209.02'l 
t b vi d d ht In oal ll Y . Car journal bo- F III Alft-Onder """ 947 Rafter. F. M.. Covert . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  209.004 

s ove a ng a goo rang , us g a c re . • ou maY 1 water is raised by a bydraulic ram measured from the ft • • • - . . . . . . . . . . . . . . . . . .  """. RaIlway ralls. mullllng, A. Atwood . . . . . . . . . . . . . . . . .  208,SOO 
use borax as a lI.ux I 

. If f b 
Car running gear, railway, J. C. Weaver . . . . . . . . . . 209.U9S RaIl . ram Itse or rom t e spring from which the supply Cars. dust dellector for. 1II0rgan &; Gilleland . . . . . 209.1116 

way signal. C. E .  Hanscom . . . . . . . . . . . . . . . . . . . . .  �09,043 

(41) F. & Co. ask : 1. In making a telephone comes P A. From tbe ram. 2. Can a hydranlic ram be Carbureter, alr. G. Reznor . . . . . . . . . . . . . . . . . . . . . . . . . .  209.1178 Railway signal. electro-magnetic. H. W. Spang . . 208.995 
as described in Figs. 4 and 5, SUPPL1IlIIENT 142,must tbe I constructed to discharge 1,000 gallons of water per min · Carriage. C. H. Palmer. Jr . . . . . . . . . . . . . . . . . . . . . . . . . . .  208.928 RaIlway track. B. F. Card . . . . . . . . . . . . . . . . . . . . . . . . . . .  208.957 

diaphragm be entirely free. or can it be puuched and ute P A. Yes. Carriage seats. corner Iron for. L. Emerson . . . . . . .  008,911 Rake. horse hay. W . Adriance . . . . . . . . . . . . . . . . . . . . . . 209.004 

tb h· h tbro I Carriage top standard F W Whltnev 209 097 Roiling mills, bearing for, S. W. Baldwin . . . . . . . . . .  208.949 
e sc�ews w IC secure tbe IIangepass ugh itP A. (57) L. D. writes that benzine will answer ' . .  • . . . . . . . . . . . . , Roofs.:attacblng slates to, S. Farquhar . . . . . . . . . . . 2(;9,091 

The diaphragm should not be punched 2 In new form Cartridge loading machine. G. S. Slocum . . . . . . . . . . 208.935 . . much better to exterminate roaches, moths, etc , than Cartridges. machine for gauging. J. H. Gill . . . . . . . . 208.908 Rope holding reel. C. N. C88S . . . . . . . . . . . . . . . . . . . . . .  2!19.020 of telephone In No 20, current.volume, mnst tbere be a anything else. It will not hurt furniture in the least Casting andiron., mould for. S . E. Jones . . . . . . . . .  209.054 .Ro.ettes from wood. making, J. H. Burnshow . . . . 200,012 
battery In the circuit, or is tbe telephone su1ll.cient to will evaporate, and can be easily applied. ' Casting temple rollers, mould for. J. B. Stamour. 208.937 Seal. baggage. E. J. Brooks . . . . . . . . . . . . . . . . . . . . . . 208.953 
work itP A. A battery is reqnlred. Chair for children, high. J. Nichols (r) . . . . . . . . . . . . .  8.454 Seal, metallic. E. J. Brooks . . . . . . . . . . . . . . . . . . . . . . . . .  209.008 

(42) J. M. B. asks : What will prevent the MINERALS, ETC.-Specimens have been re- Chalr. reClining, N . N . Horton . . . . . . . . . . . . . . . . . . . . . . 208.!MYl : Seeding machine . S . O. Campbell . . . . . . . . . . . . . . . . . .  2Ol,887 

ceived from the following correspondents, and Chalk. sharpener for tailor's, J . Buteher . . . . . . . . . .  208,955 1 Sewing machine. C. S . Cushman . . . . . . . . . . . . . . . . . . . . 209.026 
hairfrom falling ontP A. Keep the pores of the skin Churn , J. H. Folliott . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 209.033 Sewing machine, J. A. Davl . . . . . . . . . . . . . . . . . . . . . . .  208.967 

open by lrequent bathing and cbange of underelotbing. examined. with the results stated : Churn, reclprocatlng. L . B .  Wilson . . . . . . . . . . . . . . . . 208.941 Sewing machine. L. Evans . . . . . . . . . . . . . . . . . . . . . 209,Il10 
Batbe tbe head with clean soft water, and stimulate tbe M. B. W.-No. l is a silicious clay-It might be use- Clasp, T. P . Taylor . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  2Ol,9S8 Sewing machine. book, J. S .  I.ever . . . . . . . . . . . . . . . . .  209,061 scalp with a moderately stl11 brush morning and even- ful in the manufacture of some grades of pottery, etc. Clock striking attachment, D. C. Wolf . . . . . . . . . . . . 209,096 Sewing machine. hem stitching. J. A. Lakin . . . . . . 2Ol.911 
ing. The head should be occasionaIly cleansed with a No. 2 is a ferruglnoos shale-contains about SO per cent Cock. steam. G. H. Crosby . . . . . . . . . . . . . . . . . . . . . . . . . .  208,961 Sewing machine tuck marker. G . Rehfoss . . . . . . . . .  209.lJ76 

weak solution of glycerin soap In dilute spirit of wine, f 'l Coin holder, C. H . Carpenter . . . . . . . . . . . . . . . . . . . . . . .  208,958 Shaft and pnlley coupling. H. C. Crowell . . . . . . . . . 208,965 
o Sl ica and 10 per cent of alumina. besides lime, mag- Sh are tal W G C IIIn 208 888 

witb care to remove all traces of soap from the hair. (Join holder. B. IIIcGovern . . . . . . . . . . . . . . . . . . . . . . . 208,984 e • me • . ' . 0 s . . . . . . . . . . . . . . . .  . . . . . . . . , 
nesia, iron oxide. and water.-W. S.-It is llbrous talc- Ships unJoad'ng graln from W Sta t ( )  8 452 

Use no pomades or oils of any kind. Coin measure. C. H. Fuller . . . . . . . . . . . . . . . . . . . . . . . . .  208.!N12 , I  • . n on r . . . . . . .  , 
talc of good quality Is in considerable demand for paper Coke oven, W. H. Rosewarne . . . . . . . . . . . . . . . . . . . .  . .  2Ol.9S0 Shoe. J . F. Emerson . . . . . . . . . . . . . . .  . . .  . . . . . . . . . . . . . . 208,897 

(43) B. H. P. asks (1) how to make malle- making and other purposes.-W. G. H.-The sand con- Combing machine. Rushton & lIIacqueen . . . . . . . . . m.9S1 1 Shutter bower, T . Thorn . . . . . . . . . . . . . . . . . . . . . . . . . . . .  208.937 
able Iron, such liS used in wrenches. A. lIIa1leable Iron talns no precious metal-the glittering particles are Cooler and IIlter. water. J. C . Jewett . . . . . . . . . . . . .  2Ol.909 . Shutter worker. W. Jones . . . . . . . . . . . . . . . . . . . . . . . . . .  209,055 
C8stings are made from mottl�d iron. They are cleaned I mlCIl.-S. F .-The specimen you Bend consists of a CocJer. water. G . W. lllalpass . . . . . . . . . . . . . . . . . . . . .  208.918 Sign. W. Guldell . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  208.914 
by tumbling and then packed In iron boxes with alter- i mass of tbe long hairs wbich have been attached to the Cotton gin. J. B. Hull . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 209,04.9 1 Sinks, measuring and weighing, D. T . Winter . . . .  208,942 

natlng layers of rolling mili scale. The boxes are care- seeds of tbe " milkweed " (/J8ClepUJ8), or. as It Is some- Crucible machine. J. C .  ClIme . . . . . . . . . . . . . . . . . . . . . .  208,960 I Sled, stone and log. W. Gregg . . . . . . . . . . . . . . . . . . . . .  �09.009 
Cultivator. J. C. Bean . . . . . . . . . . . . . . . . . . . . . . . . . . . . 209.<XXi Sleigh, propeller. R. Schiuter . . . . . . . . . . . . . . . . . . . . . . 209.083 

fully luted and packed in an annealing furnace, where times called, from tbe silky nature of tbese appendages, 
Cultivator. B . H. Cros8 . . . . . . . . . . . . . . . . . . . . . . .  . .  . . .  208,964 ; Spittoon, T. Loughran . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 909.931 

they are kept at a white heat for a week or more. and " silkweed, "  We belleve that tbls material is put to no Cultlvatfilr C Nash 208 921 Spring. car. G. F. Godley . . . . . . . . . . . . . . . . . . . . . . . . . 2Ol.904 
then allowed to cool gradually. 2. How Is steel or Iron otber economic use at present than that of a 1I.\1Ing for Dental foli �ag�: ii:' s:' wiiil�;: : : � : : : : : : : ·. : : : :  209:002 i Spring. vehicle, E. Ch�berlin (r) . . . . . . . . . . . .  8,(49. 8.450 

made to adhere to tbe face of tbe jaws of the wrencbP cushions and pillows. The beauty of this sDk like down Dental plngger. W . G. A . Bonwlll . . . . . . . . . . . . . . . . .  209.006 I Spring. vehicle. C. W. Fillmore . . . . . . . . . . . . . . . . . . . . . 2Ol.901 
A. By welding. long ago atlracted attention. and many unsuccessful at- Desk, H . E. Moon . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 208.919 Spring. vehicle. H . R. Hule . . . . . . . . . . . . . . . . . . . . . . . . .  208.911 

• •  temptl! have been made to put it to some practical nee in Dolrer combs. operator for. E .  Wright . . . . . . . . . . . . . 208,946 Steamer, feed. Machamer & McCulloch . . . . . . . . . . . .  209.068 
(44) J. G. E. asks : What IS the hIghest col- the arts; but, as YOll have probably noticed. tbe hairs Dranght equalizer. L. O. Brekke . . . . . . . . . . . . . . . . . .  209.007 Stirrup. saddle. J; III . Freeman . . . . . . . . . . . . . . . . . . .  208,972 

umn of water tbat can be raised from a well by means are both brittle and weak and an examination wltb a Dredging machine. J. B. ERds . . . . . . . . . . . . . . . . . . . . .  208.!!IH 
Stove board. A . C. Stoess\ger . . . . . . . . . . . . . . . . . . . . . . .  209.085 

of a siphon pump �Ith 60 Ibs. steam, likewis� a l inch lens will show that it wants the roughness and angular- Drill cleaner, grain . J. W. Lucas . . . • . . . . . . . . . . . . . . .  008,932 Stove cover and check damper. H. Ritter . . • • . . . . . 209.1111 

column of water With 60 Ibs. steamP A . LIft, from 26 ity necessary to lIt it for being spun like otber lIbers. Dummy. H. H . Baker . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  2Ol,881 
Stove pipe .belf. 

L
. 

W. Turner . . . . . . . . . . . . . . . . . . . . . 208.938 

to 27 feet E rIn W P D \Iolr 208 
988 Stoves, foot bar and ralUor. J. Jewett . . . . . . . . . . .  2O!.'.05S 

. It has, however been mixed with cotton and woven Into I ar g, . . 0 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  • t!toves. hood for cooking. S. Cromer . . . . . . . . . . . . . . .  208,891 

(45) W. H. W. asks : 1. Is there any solu- fabrics having � silky luster and capable of taking bril- I 
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,094
05� Stump pnller. W. A . Webb . . . . . . . . . . . . . . . . . . . . . . . . .  208.999 

I· t d I uf has b eva""r. WID as8 wa r. . psc eer . .  . . . . . . . .  , "  S f-- f hard J tion excepting rubber that will make cloth thoroughly Ian yes, .ut the man acture never eeu prose- End gate fastening, F. Rock . . . . . . . . . . . . . . . . . . . . . . . .  208.928 ugar. manu .... . ure 0 , . O . Donner . . . . . . . . 209.029 
waterproof, or at least withstand the attack of water cu�. Tbe plants. thongh widely distributed over tbe Evaporator. fruit and vegetable, J. W. Powers . . . . 208.925 Switch cords. tip for. T. B :Doolittle . . . . . . . . . . . . . . 208.989 

for an hour or soP It shonld be applied by dipping the Umted States, and qnlte common, are nevertheless not Excavating machine. J. T. Donglne . . . . . . . . . . . . . . . 208,898 Table folding, R. III. Lambie . . . .  . . . .  . . . . . . . • . . .  2Ol.912 

cloth in tbe solution. A. Linseed oil boiled witb a little abundant enough in a wild state to afford much of a Exercising machine, W. J. O. Bryon, Jr . . . . . . . . . . . .  208,954 Tablet. writing. W. O. Davis . . . . . . . . . . . . . . . . . . . . . . .  208.966 

wax and litharge Is usefnl for some purposes. Cloth pre- supply, and we believe no experiments have been made Exhau.t nozzle. N. J . White . . . . . . . . . . . . . . . . . . . . . . . .  2Ol,939 Target. W. Kuhn . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 2Ol.910 

. ul ' F brl tte III hIIn & Davi 208 920 Ticket. passenger. A . C .  Sheldon . . . . . . . . . . . . . . . . . .  208.933 
pared witb para1l.l.u, balata gum, the gum of the asclet lD c tlvating them. a c en r. ue g s . . . .  . .  . . . . . . . . . . .  , Tlcket.reel. T. D. Haehnlen . . . . . . . . . . . . . . . . . . . . . . . . .  2Ol,!I06 
pias or milkweed. naphtha solution of tbe dried pnlp of Any numbers of the Sc
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Feathers for du.ters. G. III . Richmond . . . . . . . . . . . .  209,080 Toy money box. J. Gerard . . . • . . • • . . • . . . . . . . . • . . . • . . .  209,038 

tbe bamboo berry. anhydroos aluminum soaps (see pp � •• • �. � V��� Fence. J. Williams . . . . . . .  . . . . . . . . . . . . . . . . . . . . . . . . . .  209.095 Treadl I III Rh d 
• . " • JdENT referred to In tbese columns may be had at this Fence. picket. Terry & W. W. Green. Jr . . . . . . . . . . .  209.089 Turbl e po�er. . . 0 es . . . . . . . . . . . . . . . . . . . . . . .  209,079 

149 and 159, 'SClence Record, 1874), are also employed. o1I.Ice. Price 10 cents each. Firearm, breech-loading. H. C. Bull . . . . . . . . . . . . . . 209.010 nes, s eam and other. P. C. Humblot . . . . . . . .  208.908 

2. Is tbere any chemical that could be combined with tbe Firearm . breech-loading, J . D. Coon . . . . . . . . . . . . . . .  208.889 Valve, J. Patterson . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 208,986 
solution, Imparting some property to the same for which Fire escape. V . Wohimann . . . . . . . . . . . . . . . . . . . . . . . . . .  2Ol.944 Valve. feed water regulating. E. C. Da Sliva . . . . . .  208,�92 
rats or mice would have an antlpatby so as to prevent COXXUlUCATIOn RECEIVED. Fire klndler. T. M . Benner . . . . . . . . . . . . . . . . . . . . . . . . . . lUl,882 Valve gear. steam engine, J. Butcher . . . . . . . . . . . . . .  209.018 

their attacksP A. A trace of phenol will generally suf- The Editor of thc Sc
l1lNTIFIC AMEmcAN acknowledges Fire klndler. E. J . Norrl8 . . . . . . . . . . . . . . . . . . . . . . . . . . . 209.089 Ventilator. T. Owens . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 209.072 

lIce. witb much pleasure the receipt of original papers and Fluting machine. C. G. Cabell (r) . . . .  . . . . . . . . . . . . . .  8,453 Wagon jack. W. B. Bartram . . . . . . . . . . . . . . . . . . . . . . . . 209.015 

contributions on tbe following subjects : F k W H  K tel 209 068 Wagnn jack. Williams & Dodge . . . . . . . . . . . . . . . . . . . . 208.940 

(46) J. L. asks : Is the balata gum softened u_ f 
or , . . re nger . . . . . .  . . . . . . . . . . .  . . . . . . . . . .  , Washing machine. D. ('.oman . . . . . . . . . . . . . . . . . . . . . . .  209,029 

b 
...... nu acture of Porous Cups for Tyndall Grove Bat- Foel compressor. W. H. Rosewarne . . . . . . . . . . . . . . . . 909.929 Wa hln h' A R F I 2C9 11!5 y anlmal oils or fatP A. Yes. te�y.  By W. H. S. Gasburner. pressure governlng. J.N. Chamberlaln 209.021 s g mac IDe • . . ow er. . . . . . . . . . .  . . . . . . . .  . 

(47) P L W k Ga f A  209 01 Washing machine . F . F. Reyno l ds . . . . . . . . . . . . . . . .  208.990 
. • • as s .  What distance would a Cylinder Condensation. By F. F. H .  s burners, apparatus or. • L .  Bogart. .  . . . . . . . .  , 6 Water gange, G .  H. Crosby . . . . . . . . . . . . . . . . . . . . . . . . . 208,963 

100 lb . weight have to fall to run a sewing machine Sawdnst. By W. H. M. Gate. C. D. & I. Haldeman . . . . . . . . . . . . . . . . . . . . . . . . . .  209.04.0 Weillihing apparatu., J. H .  Wright . . . . . . . . . . . . . . . .  209,1l99 
for 5 hoursP A. For an ordinary family sewing ma- Keely Motor. By G .  R. S .  Gate. J .  S .  Henshaw . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 208,976 Window A . K .  Phillips . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 208,078 

chine. requiring about one thirtieth of a horse power, Firing. By A. P. A. Gate. Nason & WIl.on (r) . . . . . . . . . . . . . . . . . . . . . . . .  . . . 8.456 Window frame, C . Rebhun . . . . . . . . . . . . . . . . . . . . . . . . . .  2Il8.9S6 

the weight would have to fall about 3,800 feet In the 5 Steam Launches . By G. F. S .  :: blnder
i 

M . : . :el::;:b;.;t . . . . . . . . . . . . . . . . . . .  :.: Wreaths, machine for twining, G. B . Shepard . . . .  209.100 
hours. 

separa or. . . . . . . . . . . . . . . . . . . . . .  . 
Gun, air. B. T. Babbitt . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 209.014 

(48) W. G. R. asks : 1. What is the valve mNTS TO CORRESPONDENTS. Harness, neck yoke attachment for, J . S . Nelson. 2Ol.9S2 TRADE MARKS. 

yoke of a steam ellglne? A. We presume you refer to We renew our request that correspondents, in referring Harrow. sulky. S . C . Dix . . . . . . . . . . . . . . . . . . . . . . . . . . . .  209.029 Cigars. Cigarettes. etc .• E. Hilson . . . . . . . . . . . . . . . . . . . . . 6.726 

tbe rectangular yoke that receives the back of tbe valve to former answers or articles, will be kinc1 enough to Harvester rake, J. Barne . . . . . . . . . . . . . . . . . . . . . . . . . . . 208.950 Cigars, etc., Engelbrecht Fox'& Co . . . . . . . . . . . . . . 6,724. 6,725 
In ' name tbe date of tbe paper and the page, or the number Harvester reel, Hodge. & Mohler . . . . . . . . . . . . . . . . . .  209.04.7 Disinfecting compound. Hance Bros. & White . . . . . .  6,7l8 

the class of engInes having balanced valves. 2.What of the question Head IIght, locomotlve . E. L. Hall . . . . . . . . . . . . . . . . 209.041 Gin, Holfbelmer Brothers . . . . . . . . . . . . . . . . . . . . . . . . . . . .  6.7'29 
should be the �iameter of the bore of an engine of 1 Many of our

' 
correspondents make inquiries which Heels. turner for wooden. Prenot & lIIarchal . . . . .  208.939 Lamp chimney •• Norcro •• , lIIellen & Co . . . . . . . . . . . . . 6.790 

horse ;wer �Ith 100 Ibs. pressure. also the lengtb of cannot properly be answered in these columns. Such ::�h�d skin dre •• er. C 1II01lnler . . . . . . . . . . . . . . . . .  208.918 Liquid cements. W . H. Sanger . . . . . . . . . . . . . . . . . . . . . . 6,731 
stroke .  A. DIameter, � Inches ; stroke. 4� Inches. 3. [ Inquiries, if signed by initials only are liable to be cas-t 

ng post , Thomas &; Knox . . . . . . . . . . . . . . . . . . . 209.090 I Malt extract. Tarrant & Co . . . . . . . . . . . . . . . . . . . . . . . .  6.722 
How are the back gears of a latbe made so as to be . to th b k ' 

Hoe. T . Weiss . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  200.000 I Matches . J. Eaton & Son . . . . . . . . . . . . . . . . . . . . . . . . . . . . 6.727 

thrown out of gear when It Is wished to use the latbe at lD e waste as et. I Hog cholera compound. III. Hemmlngway . . . . . . . . .  208.9'75 , lIIustard and spices. H . B. Sherman . . . . . . . . . . . . 6,720. 6.721 
8 high speed P A. Ordinarily by a cam and lever. or Persons desiring special Information which Is pnrely Horse collar. J. J. Crowley . . . . . . . . . . . . . . . . . . . . . . . . .  209,025 Pe�ery. J . T. Lanman . . . . . . . . . . . . . . . . . . . . . . . . . . . .  6.719 

tigbt d I . . t 4 W Id J. f I h h' kn' of a personal character, and not of general Interest. Horse power. C. H. Baker . . . . . . . . . . . . . . . . . . . . . . . . . . . .  208,946 Playing cards, The N .  Y.  Con.olldated Card Co . . 6.728 an oose lom • • ou n 0 an nc t IC ess h Id 't f "1 to .k dl to th b' t Horse power A B Farquhar 209 0S2 S king bacc 
of sbeet steel be strong enough for the boiler of a small s ou reml rom .. ....., accor n? e su lec , H 

' . . . .  . . . . . .  . .
.
. . . . . . . . . . . mo . to o. H. W. llleyer . . . . ,,; . . . . . . . . . . . . . . . . .  6,� 

od I I . as we cannot be expected to spend time and lahor to orse toe weight. J. W . Ropp . . . . . . . . . . . . . . . . . . . . . .  208.927 • Wash blue. F. Damcke . . . .  . . . . . . .  . .  .. . . . . . . . . . . . . . . . 6.71 ,  
m e ocomotive P How much pressure wonld It stand 

I obtain such information without remuueratlon Ice. mannfacturlng. A. Albertson (rl . . . . . .  . . . . . . . .  8.455 . --
to the inch? A. If the diameter does not exceed 3 Inch- . . ' 

Indicator, water level. E. Jerome . . . . . . . . . . . . . . . . . . 209.052 � DESIGNS 
es. you can carry a pressure of from IiO to 60 Ibs. per EnaD .... P t t l d t • _ ... 

JournaJ. R. l\Iacdonald . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  208,9f!S Carpet C lIIa-e 
• 

10 870 
I 

.. 8,. a en 8 Hue 0 �ecacan.. Journal bearlna W W S II 209 ... • • . -- . . . . . . . . . . . . . . . . . . . . . . . . . . . .  . . . . . . . .  • 
square nch. F m N 8 

.... . . . ma ey. . . . .  . . . . . . . . . . . .  .""" Cigar boxes. Weller & Repettl . . . . . . . . . . . . . . . . . . . . . . . .  10,871 

(49) J W W asks ' Which will stand the I 
ro ovember to November 12, Inclusive. Knife. chopping. W. lIIIllspangh . . . . . . . . . . . . . . . . . . . . 209,066 I Font of printing types, J. M. Conner . . . . .  . . . . . . . . .  10.888 • • • • E1ec1r1c light .-T. A. Edlson, lIIenlo Park N. J. Knob attachment. door. J. F. Peacock . . . . . . . . . . . . 208,934 I Group of statuary J Rogers 10 888 

most pressure, a piece of round Iron 1 Inch long ,.ad 1 . Feed water apparatu •. -8. J. Hayes et al., _. _. Lamp holder, A. A. NQ7es . . . . . . . .  : . ,  . . . . . . . . . . . . . . . . 209.011 Handkerchiefs, J:Gdmshaw: : : : : : : :: : : : : : : : : : :  :iO.86&,10:ssr 
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Jcitutifi.c �tutri tllU • 
• 

Tho Sciontiflc Alllorican Crude Sulphnr from Iron Pyrites. 
Antimony for Batteries. 
Delicate Test for Water. 
The Polarization of Electrodes. 

EXPORT EDITION ���t..ri8�m. • Astronomical Notes. Giving the Positions, Rising, 
and Setting of the Planl't s for Novembe", 

, 
Bo�::'��lectrical Department in the Mechanic'S Fair, PUBLISHED MONTHLY I Profes@or Morton on the Electric Light. 

THE SCIENTIFIC A"EnICAN Export Edition is a large The Satellites of Mars, 
and S P LENDI D PERIODIC AL, issned once a month, Gold Amalgams. 

. . . d Another New Eleetric Light. formmg a complete and mtere.tmg Monthly Recor Albnmen of the Sernm and that of E"g and their 
ot all Progress in Sci nce and the Useful Arts through. Combinations. e , 

O'lt the World. Each nnmber contains about o�m : A Mirror Telegraph. 
HUNDRED LARGE QUARTO PAGES profns 'ly I Some Modlfication� of the Microphone and Tele· , - phone. Fonr engravmgs 
illustrated, embracing: A Chance for Electric Competition. 

(1.) Most of the plates and pages of the four pre· Advantages of E xperil1!entnl Stndy. 
. The Black Spot 0 I Jnplter. cejlng weekly ISSUI'S of the SCIENTIFIC AMEI<ICAN, The Electric Light With five engravings. with Its S I'LE ;o.jDID ENGRAVINGS AND VALU· Spontaneous Combnstion. 

ABLE IN FORMATION Recent MilItary Balloon Experiments. . Bnrner for Electric Light. One engraving. 12 .) Prices Current, Commercial, Trade. and Mar.· Artificial Ball Lightning. One engraving. nfacturing Annonncements of Leading Honsl's. In I To M a,ke qorks AI�·tight and Water· tight. 
connection with these Announcements many of the . ElectrIC TIme ServIce for New York. Fonr engrav· 
Principal Articles vf American Mannfacture are exhib· mlj."be Hosmer Motor. 
ited to the eye of the reader by means of SPLENDID PolariZed Light. 
ENGRAVINGS. I Phosphoresce.nt Timepieces. 

This is by far the most satisfactory and snperior Ex. The De MerItens Magneto-electric Machine. Two - figures. 
port Journal ever brought before tbe public. I Cellulose as a Material for Washers. 

Terms for Export Edition, FIVE DOLLARS A YEAR, V,-NATURAL HISTORY, NATURE, MAN, ETC, 
sent prepaid to any part of the world. Single copies" The Golden Cup Oak. 
50 cents . For sale at this office To be had at all ' Serpnlas , or Sea W orms. One engraving. 
News and Book Stores throughou

'
t the conntry. i�: W�i;u�dli�ird. One engraving, 

NOW KEADY. 
THE SCIENTU'IC AMERICAN EXPORT 
EDITION FOR NOVEMBER, 1878, WITH 

ONE HU NDRED ILLUSTRATIONS. 
GENERAL TABLE OF CONTENTS 

Of the SCIENTIFIC AMERICAN Export Edition for No­
vember, 1878. 

I.-INVENTIONS, DISCOVERIES AND PATENTS. 
The Incoming Commissioner of Patents. 
A South Aust,·aHan ·Offer for an Improxement. 
The F3rster·FiImin"malgamator. Three engravings. 
Lyman's Trigonometer. One :figure. 
Patent Law. 
The Benellts of Patent Rights. 
Hop Picking by Machinery, 
Description of Recent Most Important Agricultnral 

Inventions, 
Displays of Jngenuity at the Boston MechanicS Fair. 
Description of Recent Most Important Mechanical 

Inventions. 
New Wilson Oscillating Sewing Machine. Seven figs. 
A Nail Gun. 
Who wlll lnvent a Satisfactory Milking Machine? 
The Hermetical Sanitary CIQI!et . One engraving. 
New Refrigerator Basket. Two engraving;, 
New Fireproof Shutter. One engraving. 
Inventors Needed in England. 
New Foot Power. One engraving. 
New Wool Scouring and Rmsing Machine One eng. 
New Measuring Jacket. Three engravings. 
New Rhe ... tat Two enl(ravings. 
The Paris International Patent Congress. 
Patent Rights, lind Who Oppose Them. 
New Gas Regulator. Three engravings. 
Combined Traction Engine and Steam Fire Engine. 

One engraving. 
Van Renne's Cablic Engine and Pump. Three eng •. 
The Watson Pump. One engraving. 
The Swedish Buckeye Machine. 
Pipe Wrpnch and Cutter. Two enl(ravings, 
Drilling Square Holes. Four figures. 
Description of Recent Most Important Engineering 

Inventions. 
New Mortising Machine. One engraving. 
New Steam Fire Engine. One engraving. 
New Bank Note Paper Wanted. 
The Proposed Addition to the Patent Office. Two 

engravings. 
A Year's Work in the Patent Office. 
New Rule In Trade Mark Cases. 
Electric Light in Chancery. 
Novel E!fg Opener. Two engravings. 
Patents lor Protecting the Dead. 
Electric Lil(ht Patents. 
A New Platen Gauge. Four engravin�, 
New Draughtlng Pencil. Two engravmgs . 
Gas and Water·tight Cloth. 
New Regulator for Clock Pendulums. Two engs. 
Steam Engine Governor. One engravlnl(. 
Description of Recent Most Important Miscellaneon. 

Inventions. 
Notices of New Inventions, 
Pater.t Office Library, 

n.-MEOHANICS AND ENGINEERING. 
Chard'. Lubl'icene and Cnps. 
The Electric Light and the Gas Companies . .  
Fuel Gas. 
New Ways to Use Iron Wante d .  
Progress and Prospects o f  the East River Bridge. 

Two engravings. 
A Steam Tricycle. . 
New Artetian Wcll, Victoria, Spain. 
A Long Train. 
How a Good House Should be Built. 
Jetties Under Water. 
How the Capitol at Albany, N. Y., i. to be Warmed 

and Vpntllated. 
W hat a Perfect Railway Brake Should do. 
The Secret of It. 
Florida Ship Canal. 
The Torpedo Vessel Destroyer. One illustration, 
Steam from Petroleum. 
The Motion of a Wagon Wheel. 
Building in Steel. 
Locomotive for the Metropolitan Elevated Railway. 

One illustration. 
The Freneh Dam Below Pittsburg, Ohio. 
'rhe Adelphi E \ plosion. 
.. Forney " Locomotive for the New York Elevated 

R¥h�aliea�����ie
o�nJff�.A�. 

The Mechanical and other Properties of Iron and 
Mild Steel. 

French Wheelbarrows. Twenty·five cngravings. 
Small Steamboats. 
Life Preservers, 
A Gas Clock. 
Another Monntain Railway. 
Preservation of Iron. 
The Salisbnry Fnrnace for Petrolenm, 
Danger from Lubri,cating Oils. 
The Testing of Boiler Iron. 
Tramway Rail Experiments. Two engravings. 

. Aluminum and Platinum in the Mannfacture of 
Watches. 

Great Machine Tool Makers. 
Gas as a Snbstitnte for Solid Fuel. 

IlI,-MINING AND METALLURGY. 
The Formation' of Quartz. 
Depth of Nevada Gold and Silver Mines, 
California Mining VB. Fanning, 
New Form of Iron Manufacture, 
Comstock Silver Lodes, 

:V.-CHEMISTRY AND PHYSICS. 
Dan!!ers from Impnre Potassinm Iodide, 
The Poplar as a Lightning Conductor. 
The Mariner's Compass. 

Cadaver·poison of the Anstralian Natives. 
The ('ontortion of Rocks from Heat Mechanically 

Generated. • C 
The Stiifening of Plant I'Italks. _ 
Immense Labor Performed by Dees, 
The Torrey Botanical ClUb. 
The Big Trees ot California. 
Explorations in Greenland. 
The Umbrella Bird. One engraving, 
The Argan Tree. 
A Spruce-destroying Beetle. 
A Geological Di.covery in Deep Water. 
The Mound Builder's Unit of Measure. 
Progr·s .. ot· Horticnlture. 
Bishop Ferrette on the Cedars of Leballon. 
Special Senscs in Insects, 
Naturai llistory Notes. 
New Cave Discovery in Kentucky. 
Longevity of·the Horse, 
Left-handedness . 
Bee Cnlture in Egypt. 
The Poison Ivy and Virginia Creeper. Two cngray· 

inl(s. 
The Crafty Hermit Crab. One illustration, 

VI.-MEDICINE AND HYGIENE. 
Nitrate of Amyl in Sea Sickness. 
Milk cnre for Lead Colic. 
Milkweed Juice for Raw Surfaces. 
The Use of Snails in Medicine. 
The Art of Prolonging Life, 
The Deleterions Use of Alnm in Bread and Baking 

Powders.-·Alum being Substituted for Cream of Tartar. 
The Treatment of Hydrophobia. 
New Use for Warts. 
Removal of the Entire Scalp by Machinery. 
The Probable Starting Point of the Yellow Fever. 
Piedra. 
Heredity, 
Scientillc Reliance on Soap. 
The M edical Ice Hat. 
Ventilation of Bed Rooms. 
The Filtration of Drinking Water. 
The Texas H Screw \\1 orm." 

"'1I.-THE PARIS EXHIBITION, SCIENTIFIC 
MEETINGS, ETC, 

Snccess of ' American Exhibitors at Paris. 
1'he Main Building at the Exhibition. With one 

page illustration, 
The French Industrial Exhibition of 1878. 
Awards and Honors at Paris. 
Ingram Rotary Press, One illnstration, 
A Brand World's Fair in New York. 
A Mexican Exhibition. 
Anstralia to have a World's Fair. 
Closing of the French Exhibition. 

full 

Hydraulic Motors at the Exhibition. With two en· 
gravings . 

The National Academy of Sciences, 
The Official Reports of the Paris Exhibition. 
American Society of Civil Engineers. 

VITI. -INDUSTRY AND COMMER("E. 
Should the Nation Engage in Manufactures? 
American Export of Agricultural Machinery. 
Conmdum 
American Made Goods Exhibited as European Manu· 

factures. .. 
The California Tea Fields . 
An Odd Craft, 
Progress of our Foreign Trade. 
The Condition of Manufactnring Interests in Ger· 

mt�l;or in Chicago. 
Apples for Europe. 
Adulterated Graham Flonr. 
Addition to our List of J!'ood Fishes. 
Preservation of Milk. 
Electrical Test for Oils. 
Parsnips . 
Russia n Pottery. Two engravings, 
Notes from the Sonth . -Facts about the Cotton 

Worm. 
The Mediterranean Trade. 
American Competition in Great Britain. 
Rapid Increase in French Woolen Industries, 
The Rockport Granite Q.uarries . 
Trade Mark Treaty with Brazil. 
Early Manufacture of Steel Pens. 
New and Stale Bread. 
Leather from Sheep Stomachs. 
New Source of Rubber. 
A National Law Governing Adulteration Needed. 
How to I(et Pure Teas. 
Skilled Labor in New York City. 
French Subsoil and Clearing Plow. One llgure • 
Opening for Trade in Madagascar. 
Handling Grain in Buffalo. 
The Blue Process of COJlying Tracings. 
We Buy ofthem that Advertise. 
Unprofitable Agents. 
Various Uses of Paper. 

. Improved Grinding Mill and Crusher. Two engrav-
m�'lie Cultivation of the Common Nettle. 

The Economic Prodncts of Seaweed. 
The Japanese Wax Tree in California. 
Preservation of Food by Gelatin. 
Pearl Millet. 
To Turn Oak Black. ����li':t� ��'.h��nce In America, 
Frauds in Wine Makin/(, 
Removal of Iron ColorlUl( from Liqnors. 
The Utilization of Iron Slag. 
Relative Cost of Coal Transportation by Water and 

by Rail. 
How to get Rid of Ants. 
The Science of Milling. 

IX.-PRACTICAL RECIPES 
NEOUS. 

AND 
Progress in England and America. 
An Improvement on Tea Chromos. 
A Correction. The Stability of Modern Civilization. 

MIBC.ELLA· 

Futnre Rifie Shooting. 

I NEW PATENT LAW ;�e
rni��; ��i?!��i>�.�f;r Fire Horse. 

Three /1 . FOR
. 

Early Gold Payments. 
Workingmen in England and France. 
Washington Memorials in Northampton.hlre. S C b P t R t enrut��f;'Uses Of Leaves. pam , u a ,  or a I CO , e C .  
A Remarkable Bank Robbery.-Scientific Safegnards By the terms of the New Patent Law of Spatn, which 

Neglected. has lately gone Into operution, the citizens of the United Cleopatra's Needle. States may obt" ln Spanish Patents on very fayorable �o��:� ��z::;.an. conditions. 
Indications of Progress. The Spanish Patent covers SPAIN, and all the Spanlsb 
Practical Education in Russia. Colonies, Including CUBA, Porto Rico, the Philippine 
Table Forks. . Islands, etc . Total cost of obtaining the Patent, $ . 00. The Cost of In�ecurtty. . Duration of the Patent, 20 years, JO years, and 5 years, Improved Copymg PenCIls. as follows : 
Answers to Correspondents, embodying 8 large quan· The Spanish Patent, If applied for by the original In. 

tity of valuable infonnation, practical recipes, and in· ventor before his American patent Is actually Issned, 
strnctions in various arts. will run for 20 years. Total cost of the patent, $100. It 

Single numbers of the SclentVic American IlJxport covers Spain, Cuba, etc. '.rhe Spanish Patent, if applied 
Editilm, 50 cents, To be had at tbis office, and at all for by the Original Inventor not more than t wo years ajter the American patent has been Issued, will run for news stores. Subscriptions, Five IJollars a year,' sent 10 years. Total cost of patent, $100. Covers Spain, postpaid to all parts of the world. Cuba, etc. MUNN & CO. , PUBLISHERS, 

37 PARK Row, NEW YORK, 
To Advertisers: � Manufacturers and others who 

desire to secure foreign trade may have large and hand· 
somely displayed announcements published in this edi· 
tlon at a very moderate cost, 

The Scientific American Export Edition has a large 
guaranteed circulation In all commercial places through· 
ont the world. Regular Files of the Export Edition 
are also carried on ALL STEAMSmpS, foreign and 
coastwise, leaving the port of New York. Address MUNN & CO., 37 Park Row, New York, 

STRONG AND CHEAP SPAR BRIDGES. 

?'iJier:i gr3��I��., �����n
ih:��a��C1gr:ilwl�� 

deta�s, for a bridge of 100 feet span or less ; specially 
useful for crossing of creek8. small rivers, gullies. or 
wherever a costly strnctnre is not desirable. 'l'be draw­
ings are from the Spar Bridge exhibited at the Centen-
��8�nb�3g¥. �re �rol�n:,�:��er�tan'i:.::.re':i

e�?:iH: 
SUPPLEMENT 1 1 .  Price 10 cents. 

FIREPROOF DWELLINGS OF CH�AP 
Constrnctlon. A valuable and Important paper contaln­
I? Plans and Descriptions of Model Fireproof Dwe11i� 1. S���tei'��l't�r. l�rlb g

e
IW��:"t\�n��i

��·No.1 
exhibit. the construction of comfortable one-story, 16 ft. �i

o
:�O���¥�l���

f �!l: ��� ���1'it\rs �y,t:':,';)':,:r��lr�� 
of a comfortable 2S ft. front, two-story dwellhag, of brick and concrete, finished complete, with cellarj[0r 'l,70�. ��iitr:l t�� ���� .\1:[����J,Mf;:bfe

l�:',er aa'i:o ��i� ��I'r:l:,� �e
��r��r��� �t�r:-:::�g��t·UiY�I���':ft� 

other useful particulars . Contained In SOIENTIFIO 
AMERICAN SUPPLEMENT No . 9 1 .  Price 10 cts. To be had a� tbls ofllce and of all newsdealers. 

ON CHRONIC MAL ARIAL POISONING. 
�ltn��rt";,nct�re�e�i��s,:e.rft · th! ll�f:�h.II�

sWe��� 
College, N. Y Contained in SCJ>;NTIFIC AMERICAN 
SUPPLEMENT No. 1 02. Price 10 cents. To be had at 
this office and of all newsdealers. 

ICE· HOUSE AND COLD ROOM. -BY R. 
G. Hatfield. With directions for constrnctlon. Four 
engravings. SUPPLE.UE"T No. 39. Price, 10 cents. 

THE 

J cirutific �mtri,au+ 

A SpaniBh Patent oj lntroducUon, good for 5 years, can 
be taken by any person, whether inventor or merely in­
trodncer. Cost of such patent, '100. Covers Spain , 
Cuba, and all the Spanish dominions. 

In order to facilitate the transaction of our business 
in obtaining Spanish Patents, we haye established a special agency at No. 4 Soldado, Madrid. Further particnlars, wltb SynopSis of Foreign Patents, Costs, etc .. furnlsbed gratiS. 

:DI.I:UN':LV � C O . ,  
Solicitors o f  Allle)'jean anti Fo)·eiR'n Patents, 

Proprietors of the SCIENTIFIC AMEUICAN, 
3 7'  PARK ROW, NEW YORI" .  

ICE BOATS-THE IR CON STRUCTION 

CA VEA'J'S, COPYRJ(� H" 'S, '.I'Il A  DE 
MA RKS, ETC. 

Messrs. Mnnn & Co., in connection with the publica­
thn of the SCIENTIFIC AMERICAN, continne to examine 
Improvements, and to act a8 Solicitors of Patents for 
Inventors. 

In this line of business they have had OVER THIRTY 
YEAH.' EXPERIENCE, and now have unequaled fadiilie. 
for the preparation of Patent Drawinl(s, Specifications, 
and t i le  Prosecution of Applications for Patents in the 
I;nitcd States, Canada, and Foreigu Countries. Messrs. 
Munn & Co. also attend to the preparation of Caveats, 
Trade Mark Regulations, \ 'opyrights for Books, Labels, 

The Most Popnlar Selelltifie Paper in the World. Reissues, Assignments, and Reports on Infringements 
THIRTY.THIRD YEAR. of Patents. All bnsiness intrusted to them is done 

with special care and promptness, on very moderate 
Only $3.20 R X�a;n:,�I���,�i:lI'/e':i':�ge. Weeldy. terms. 

This whlely circulated and splendidly Illustrated We send free of charl(e, on applicatIOn, a pamphlet 
paper Is published weekly. Every number contalns slx- containing further infortllation about Patents and how 
teen pages of useful lntormatlon, and a large number of to procnre them ; directions concerning Trade M arks, 
original engravings of new Inventions and discoveries, Copyrights, Desigus, Patents, Appeals, Reis,ues, In· 
representing Engineering Works, Steam Machinery. fringements, Assignments, Rejected Cases. Hints on 
New Inventions, Novelties In Mecbanics, Manufactures, the Sale of Patents. etc. 
Chemistry, Electricity, Telegraphy, Photography, Archl- Fm'ei(Jn P"teltts .-We also send, free of charge, a 
tecture, Agricnlture, Hortlcnltnre, Natural History, etc. Synopsis of Foreign I 'atent Laws, showing the cost and 

A l l  C lasses of Readers find In THE SCIENTIFIC method of securing patents in all the principal coun. 
AMERICAN a popular r"""""e of the best scientific In- tries of the world. American inventors should bear in formation of the day ;  and It Is the aim o� the publishers mind that, as a general rule, any invention that is valli' to present It In an attractive form, avoldmg as mucb as able to the patentee in this country is worth equall as possible abstruse terms. To every Intelligent mind, I • � 
this journal affords a constant snpply of Instrnctlve �nch in England an� some ot�er forel� conn trIes. 
reading. It Is promotive of knowledge and progress In FIve patents-embracmg CanadIan, Enl(hsh, Gertllan, 
every community where It circulates. French, and Belgi:m-will secure to an invelltor the ex· 

Tel'IDs 01 8nbscription.-One copy of THE SCIEN- elusive monopoly to his discovery among abont ONE 
TIFIO AMERICAN will be sent for <me year-52 numbers- HUNDRED AND FIFT Y )IlLLIONS of the most intelligent 
postage prepaid, to any. subscriber In the United States pcople in the world. The facilities of bn.iness and 
or Canada, on receipt of tbree dollars nnd twenty steam communicat'on are such that patents can be ob· 
cents by the pnbllshers ; six months, $1.60 ; three I tained abroad by our citizens almost as easily as at 
months, '1.00. home. The expense to apply for an Enl(li8h patent i s  

C l ubs.-One extra copy of T H E  SCIENTIFlC AMERl- $75; German, $100; French, $100; Belgian, $100; Cana. 
CAN will be snpplled gratis jlY/' every club of five BUbscribers dian, $50. 
at $.�.20 each ; addltlonal copies at same proportionate Copies of Pa tenfs.-Persons desiring any patent rate. Postage prepaid. i,med from 1836 to November 26, 1867. can be snpplied 

One copy of THE SCIENTIFIC AMERICAN and one copy with official copIes at reasonable cost, the price de. of THE ScIENTIFIC AMERICAN SUPPU;lIENT will be sent pending npon the extent of drawings and length of for one year, postage prepaid, to any subscriber in the specifications . United States or Canada, on receipt of seven dollars by Any patent issned since November 27, 1867, at which the pnblishers. 
The safest way to remit Is by Postal Order, Draft, or 

Express. Money carefully placed haside of envelopes, 
securely sealed, and correctly addressed, seldom goes 
astray, but Is at the sender's risk. Address all letters 
and make all orders, drafts, etc . ,  payable to 

M U N N  & CO.,  
37 Park Row, New York • 

time the Patent Office commenced printing the draw· 
ings and specifications, may be had by remitting to 
this office $1. 

A copy of the claims of any patent Issued since 1886 
will be furnished for $1. 

When ordering copies, please to remit fOT the .ame 
as above, and state name of patentee, title of inven 
tion, and date of patent . 

h
To Foreign 8nb8crib�rs.-Under the facilities of A pamphlet, containing fnJl directions for obtaining t e Postal Union, the SCIENTIFIC AMERICAN Is now sent United States patents �el l t  free. A handsomely bound by post dlrect fromNewYOrk,with regnlarlty,to sub.crlb- l · . , . . 

ers In Great Britain, India, Anstralls, and all other Referllllce B�ok, gllt edges, . contams 140 pages and 
British colonies ; to France, Anstrla, Belgium, Gennany, I many engraVlnl(S and tables Important to every pat· 
Rnssla, and all otber European States ; Japan. Brazil , entee and mechanic, and is a useful hand book of refer· 
Mexico, and all States of Central and South America, ence for everybody. Price 25 cents, mailed free. 
Terms, when sent to foreign countries, Canada excepted, Addre •• 

lIIUNN & CO., $4, gold, for ScIENTIFIC AMERICAN, 1 year ; ,9, gold, for 
,both SCIENTIFIC AMERICAN and SUPPI.EMENT for 1 
year, This Includes postage, which we pay. Remit by 
postal order or draft to order of Mnnn & Co •• 37 Park 
Row, New York. 

Publishers SCIENTIFIC AMERICAN, 
31 I'ark Itow, N. Y. 

BRANCH OFFICE-CUT'Mr of F Qnd 7111, Streets, Waskington, D. C. 

© 1878 SCIENTIFIC AMERICAN, INC.
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STEAM AND HYDRAU LIC T H E 

Inside Palle, each insertion - - - 73 cents a line . 
Back Palre, each ineertioa - _ _  - $1.00 a line. 

IMPORTANT FOR ALL CORPORATION::> AND 
MANF'G CONCERNS . - U ue rk'" 'Va I C " ·  man'" Time Detector. 'tJapable of accurately COD­

trolling the motion of a watchman or patrolman Itt the 
dllferent stations of his beat. Send for circular. J.E. U U EllK,P.O. Uox 9 '79, HOSlon.1Ua"� 

Passenger and Freight Elevators, DEFIANCE 
STEAM ENGIN ES AN D BOILERS, (About eight words to a Une.) 

Engravings may head adverti9611Umt8 at the Bamt! rate 
per line, llv measurement, as the letter pr688. Adver­tisements must be received at pulJltcatWn qjJlce as early 
as Thur8day morning to appear in nea:t issue. 

N. B.-The suit against Imbaeuser & Co., of New York, 
was decided In my favor, June 10 1874. A fine was 
assessed �alnst them Nov. llp1876. for seIlIng contrary 

WHITTIER llIACHINE CO., B08ton, MaS8. :ME T ALLI C 
�yo��: l�rI';;g;';.� 

t�: ':;�U�tent�"Rrs
b:'a"�� �t�S� 

cording to law. 
PO����n���!�_���es PLANES 

TRADE �-"'" 
" T H E  BATTLE AXE ." 

SEND FOR CATALOGUE. Arm ington &. Sims llARK 
A. & s. were lately with 

Our new and enlarged CATALOGUE OF PRACTICAL AND 
SCIENTIFIC BOOKS. 96 pages. Svo ; a Catalogue of Books 
on DYEING. CALICO PRINTING, WEAVING, COTTON and 
WOOLEN MANUFACTURE, 4to ' Cata!ogue of a choice 
collection of PRACTICAL. SCIENTIFIC, and ECONOllUC 
BOOKS, 4to . List of Books on STEAM AND THE STEAM 
ENG INE, MECHANICS, MACUINEUY, and ENGINEERING, 
(to . List of Important Books on METALLURGY, MET­
ALS, STRENGTH OF MATERIALS, CHEMICAL ANALYSIS, 
ASSAYING. etc., 4to ; two Catalogues of Books and 
Pamphlets on SOCIAL SCIENCE, POLITICAL ECONOMY, 

THE FORSTER-FIR­
MIN GOLD AND SILVER 
AMALGAMATING COllP'Y 
of Norristown. Pa •• will grsnt 
state rights or licenses on 
easy teFIDS. This s Y s t e m 

THE J. C. HOADLEY COMPo 

ST:��wo==� I�!!�����!:::��.��: 
S3 Water St., Boston. manufacturers, the :,�::a �&e t�::c"t':l; :ffl.J;� 

Apply 8S above. 

THE DRIVEN WELL. 

!l39 Broadwav, N. Y .  
THE WORTHINGTON DI!PI.EX PUMPING ENGINES FOR re�it��. WtY:e���:P1��a����g:�"\��:g:;.con-
STEAM PUMPs-Duplex and Single Cyllnder. 
WATER METERS. OIL METERB_ 

BANKS, POPULATION ,PAUPERISM,and kindred subjects ��ii:: ::13 �e�� l\�:J:.��esulg�r ��I�tlR,r�t�� 
sent free to any one who will forward his address. American Driven Well Patent, leased by the year 

Prices Larlrely Reduced. 
==--=--:--::==--

HENRY CAREY BAIRD & CO., to responsible parties, by 
Industrial Publishers, Booksellers. and Importers, W M .  D.  A N D  R E W S &. B R 0.,  RIVA L  ST E4 Pli J O H N H M C G O WA N & C O 

l 3 5 . & U P WA R O �  II! f..) ps C I N C I N NAT I O H I O  
810 WALNUT ST., PHILADELPHIA, PA. NEW YORK . �An engine that works without SPARE THK CROTON AND SAVE THE CO!>T. PATENTS at AUCTION . 

. _ _ �A
I
1';; �;:Y"'{�����.!it��:� Driven or Tube Wells ee����

a: r.,��I�������yN���,rgi<fRlefJ(fi&�ct�: ,, -- . . SAFETY,- ECON OMY, CHANGE. 67 Liberty Street, New York. ".= . . CONVENIENCE. furnished to large consumers of <-'roton and Ridgewood Burns common Gas and Air. No Water. WM. D. ANDREWS & BRO., 414 Water St., N.Y., P Ii d d "I.:J � �����e��o n<:':i'�e'in���:: I wbo control the patent �rGr�en'sAmerlcan DrivenWell. 50 N::"�&ld����� �::'vP��s?, B�Jh!orJ,'lfj: 
� " �mo8t no attendance. 

---�iiiijiiiiiii�i]ii��ii������ii!i��i!�ii�iiiiii!!�iiiiiiiiiiii�---THE NEW OTTO SILEl'IT GAS ENGINE. 
Useful for all work of small stationary steam engine. �1���t.?r:n��ilL'iIVIh:�?JciJ'�';rM�rrllli!:.!'It'd 

orta ble Grain Mills, 
For Mill aDd Farm. Rnilt on the 
durable and scientifiC principles. :::::f.te�m�IIo';.'l;:l1�::Yaftn 

s�t� 
stances. We have made mill build­
ing a speCialty for 13 years . 

WALKER RROS. & CO., 
Engineers. Foundcrs & Machinists, 

23d and Wood St., Phlla., Pa. 

ON THE OARE 0]' HORSES. BY PROF. 
PRITCHARD, R.V. S. ShowinJI: the Proper Construction 
of Stables. Best Floor. Llghtlng and Ventilation . 
Hay-racks. Watering. and Feeding. Grooming and 
Exercise . Cracked Heels ; Llce i Colic ; Mud Fever ; 
Wind Galls. Also, in same numoor, facts about Im­
proved Cow Stables. How to keep Cows clean and 
maintain Pure Air In Stables. Increased Cleanliness and 
Convenience with Less Labor. Contained In SCIENTIFIC 
AMERICAN SUPPLEMEN'l. No. 123. Price 10 cents. To 
be had at this olllce and of all newsdealers. I 

m NINli �UCH[NERY. Eoein,s. Boilers. Pumps. 
Coal and Ore Jigs, Dust Burning Appliances. Drawings 
and advice free to customers. -.J eanesville Iron Works (J . C. Haydon & Co . l .  Address HO W ELL GREEN • 
Supt. ,  Jeanesville, Luzerne Co . , Pa. 

Straub's Scientific 

_12 lIlT ATCJlES 

For Only $3 Each. 
A BANKRUPT STOCK OF WATCHES, 

Warranted for One Year. 
This bankrupt stock of Watches must be closed out �= ::l'lio �'�"1¥::y��!'i:iI::'�=e ':::�"i,�:, 

face, au one style, and of French manufacture, the 
movements of wbich being well known the world over 
for their fine finish. They are used on 1".tIroad. and :�=��l.';a��f�n�e;��ot��: �:i����h

a
�� oDl7 ..... 00, and W����T���, ���e�rS���7�: Tbe Walters Importing Co. is an old established and 

very reliable house, and we cheerfully recommend 
them. CINCINNATI POST. 
W:tc����tfJgs

,�fr'i g�:n�u��
hJ��s

a
���g!t

s:��h�� 
paper, no order will be filled at less tban·SI2.00 each ; so 
�ease send your order at once. With each Watch we 
�:.�

r
t;:::,I�;V:trrro-:�d��� �1e�-;::�::r: 

:r.,s��e
r:��l�!��t�.�o�r

a���u,::,rd C.O.D. If customel'S 
Address all orders to Waite ... IntportlD&' Co_. 180 ELM STREET, CINCINNATI, O. 

Illir TO WA.T«:II SPECUL.4.TORS . We call partIcular 
attention to these Watches, as they sell readily at from ,12.00 to $20.00 each. • l¥irCut tk" AcI.,e .. t ....... ent out. 

I!!IIIIIW!I!! 

Invested In Wall St. Stocks makes 
fortunes every month. Books sent 
free explaining everything. 

Address BAXTER & CO., Rankers, 1 " Wall St., N.Y. 

Im roved Solid Eme Wheels,for ding Iron 
• Patent Portable Chuck J aws. 

an:!' Brass Castlngs.JgoIS).. etc. �ufactllred 9 by AM. TWIST D.R� Cu., Woonsocket, R. I. C t en s 

BAILE Y "' RINGING MACHINE CO., 
99 Chambers st., New York. 

TheOw¥Grand Prize 
for Sewing Machines, 
at the EX'position Uni­
verselle, Paris, 1878, 
was awarded, over 80 
competitors, to Whee­
ler A Wilson Mfg. Co. 
New York CitJr, and 
,.ridgeport, CODD. 

Sent on receipt of $1.30. 

KEUFFEL A; ESSER, 127' Fulton St., N. Y., 
ImDorters and Mannf'rers of Drawing Materials, 

American Standard 
Gauge and Tool Works. 

��d and WOOD STS_, PHILADELPH I A .  

W::3:::d ��::r�::D1nWP��':.�ll���!,'lP.L�::�:�r.; 
B l ade Reamer8, Patent Tool Holdel'�, I.alhe 
Driver8, etc. JOHN RICHARDS & CO., 

WA.BBA.NTED THE BEST. 
1 H. P. Boiler &, Engine, $100. 

2 H. P., $1 7Ii. 3 H. P., $200. 
Tested to 200 Ibs. Steam. 

LOVEGROVE & CO •• 
13� N. 3d St .. Philadelpllia, Pa., 

Rullders of Engines and Boilers, 1 to 100 
horse power. Send for circulars and Grain Mill, 

12, 20, nnd 30 i nch Lathes, P laners, Shapers 
Drills, Bolt and Gear Cutters. MIIUng Machines. Special Per Pound. 
Machinery. E. GOULD & EBERHARDT, Newark, N. J. Warranted of 

Steel Horn, W8�- prices. and state size and style you want. 
ranted not to break , .---M I L L  S T O N E S ,  

For Farm and Merchant work. 
Warranted the full equal of any 
mill built, In America. Before 
purchasing elsewhere send for 
our circul"r 3Ild price list. 

A. W. STRAUB I-; ro., 
Philadelphia, Pa. 

u .  s. P t�Bf4EE2ER 2.9. Y.� 
Manufacturers of strictlY flrst­
class Pianos. We sell dh'ect ��r��:� fW�:tYr�r���arso��v��\i�::w".iJ�r�: 

USE WILIDDE'S NOISEr�ESS. SELF- I anos. Sent on trial. Thousands In use . Heavy Dis­
Setting Rat and Mouse Traps. Caught 19 rat. one hour ' cou n t  to cash buyers . DON'T buy until you read 
46 one night. Ask :roor storekeeper f.or them. State our Catalogue. It will intel'est you-Mailed t"!·ee. 

ri5?��'\V��l'nD
C
�r�

u
��o�

tfor�'iroad, Carroll Co., Md. 

AGENTS and SA LEii'MEN wanted In every clty 
and town to Introduce a new Work, the 
" COMPLl�TE BUSI NESS REG I STER " 
to dealers. Great Inducements. Don't fall to write for 
particulars. w_ H. Pamphllon, Pub., 30 Bond St., N.Y. 

Gold , Si lver, and Nickel Plating. 
t;��:�ilQ;�ere:':� �:: If,�'i�e"!f1or ?:u::: 
SCientific Instruments and books loaned to any one. 
Price llst free. If. LOWEY. OO llth St .. Brooklyn, N. Y .  

D iamonds <}� C arb on 
Shaped or Crude, furnished and set for Boring Rock., 
Dressln� Mill Rurrs, RmerrWheels. Grindstones. Hard­
ened Q,r,AAl. Calender Rollers, and for Sawing, Turning, 
or Working 8tonp. and other hard substances ; also 
Glnzlers' IlIamunds. J. DICKINSON, 64 Nassau St., N.Y • 

.. 

Mowry Car & Wheel Works, 
MANUFACTURERS OF CABS AND CAR W HEELS of aU de.crlptioD8. 

w6::'s1���t:!�sj,��� lJ�r8�ent�
e
o�J':r

a:t
d :.�� 

notice. Also Street Car Turn Tables . Wheels of all sizes constantly on band. 
Omce. 21 1-2 \\'. Third St., CINCINNATI, O. 

Works, Easte�'Il Avenue and Lewis Street. 

BARNES' FOOT POWER MA­
CHINERY. 1 3  DI1ferent machines with which 

����
s
MJ:���d ro�\e

er:s 
in miscellaneous work can compete as to QUALITY AND 

= ;wi!P.o"t"l:are'�f =;J:�� 
MACHINES SENT ON TRIAL. 

Say where you read tbls, and send 
tor catalogue and prices. 

W. F. & JOHN BARNES, 
Rockford, Winnebago Co., ill . 

the hardest 
temper, and never to settle 
Better than 

�';:t � of Best , Wood-Working Machinery, I Such as Woodworth Planing, Tonguing, and Grooving i Machines. Daniel's Planers, Richardson's Patent 1m­
any EngliMh make, and only one nrove.d Tenon Machines, Mortising, Moulding, and that is fully Jte-&lw Machlne·s, and Woo d-Working Machinery gene-

I I WARRANIPnED I I rallY, ManuWf'l�L.'jg-:J'nY, RUGG & RICHARDSON ... 26 Salisbury Street Worcester. Mass. 
(Shop formerly occupied by R. BALL & CO.) 

60 sizes, from 1 -2 lb. to 800 Ibs. 
Catalogues furnished on application. 

A V A L U A B L E  W O R K .  
THE STEAM: ENGINE. 
The Relative Proportions of the Steam Englne_ A 

coursn of Lectures on the Steam Erudne delivered to 
the stndents of Dynamical Engineering in the Univer­
slty of Pennsylvania . By WM. D. MA RKS. Wbltney 
Professor of Dynamical Engineering. With numerous 
Illustrations. 12mo. Flex.ble clotli. $1.50. 
.. A valuable addition to the literature of the Steam 

�
nf��il������::!c:y ';l�le'i.�r.P,��t'��h Ef�=! ManvJactwrer. .. A valuable work. and one which will meet with a 

favorable reception. • • * There is much need and much 
room for a rational and practical method for proportion­
Ing the various parts of the steam en,r,

ne, and In this 
=:'�li'>�r�'l!'���?' weleome."- 'IlqU8tus Jay Du 

p;:;�r.r, s:t�:������";���'bC: will be sent by mall, 

J. 'il'���\��'rJ'lr�tCS�:: t.:&rl!i�Y�&ia. 

!SHEPARD'S CELEBRATED $�O Screw Cu l t i ug  Foot Lathe, 
Foot and Power Lathes, Drm Presses, 
�'ft��c::;g:,"6h���s�n,.�di-t':"T:''t 
�'i!\�J>e"g.:'f ��gr��o�

t
��� fg� 

artisans. 
H. L. SHEPARD & CO., 

�:h;jl"!!'-e::':'!�S31, 333, 385, & 33b'!�t!n���
t
o

S
�r:�t, 

L A P  W E L D E D CHARCOAL I R O N  
ig�e;,��M!�l��h�J"'Pr��::' �ftm�

e
��fi r:iJ1.ft:i 

Furnace Work. 
READING IRON WORKS, 261 Sonth Fourth St., Phila. 

PERRY '" Co.'s STE EL PENS. A ItUnple box, for trial, contail::.· Ing our leadiDg ;��lt!;..=l!!tnff and " Fa l c on"  Pens, mailed OD. - recvipt of 25 cts. 
hisoD, Blakeman, Taylor & Co., Sole AgeDts Cor U.s" New York. 

Co., 
614 to 626 W. 24th St.,  New York. 

BOILER FLUES of all the Re[nlar Sizes, 
Of' Best Material an d Warranted. 

PI"" ORDERS PROMPTI. Y 'EXECUTED_ 
No Payment Required till Tubes are Fnlly Tested and 

Satisfactory_ 
LANS D E L L'S PAT E N T  S T E A M  SYPHGN I A r;,�t�[ l L  '\.-'?-- ..:,.0 � '\� '\,-s I.J: N G  ' s  \.\.--l l" Sl>- C;I>- --l1'0 W E l D L E S S  S T E E L  T U B I N G  J � H N S l L N l>  4 r L l H H E h  ST N [ 'lv YO fl� 

Cigar Box Lumber, 
MANIlFiCTUBED by oor NEW P!TENT PROCESS. 

T h e  Best I n  the World.  
SPANISH CEDA:n., 

MAHOGAN"\':. Pol?LA R. 
Also thin lumber of all other kinds, l1< to � In., at corre­
sponding prices. A II qualities. Equal In all respecls to 
��ral:l:�e

i ��� �\�Slf:�':e��� 
u
��J ;gl ��C�'I;t�1 alned 

GEO W. REA n &: CO ..  lS6 to 200 Lewi .. Street, N. Y 

© 1878 SCIENTIFIC AMERICAN, INC.



Inside Pall"e, each insertion - - - 73 cent8 a line. 
Back Pall"e, each insertion - - - 81.00 a line. (About elgllt words to a line.) 
Engravings may head advertisements at the same rate per ti'M, by measurement! as the letter press. Adver­tisements must be receivea at puIilicatwn Q1/lCe as early as Thursday 11I01'1/J,ng to a'P'Ji6Q,r in nea:t l88ue. 

co., 

Rutland, vt. 
PARIS, 1 878 
Were awarded the 

The highest award for Scales; also several Special Medals of Gold, Silver, and Bronze. In addition to the above the 

H O � :m  S C .A. L E  c o .  
have been awarded tall {I Fi'l'a' Premium " at Twelve di1ferent State Fairs held during the Fall of the present year. 

Par"t:n.er � a:n."tecl. PEl.ZNOZPAL AG-ENOZES II 
To Introduce my IMPROVED PROTRACTOR. Splendid chance for � �erson with small capital. Address 
or call on O. M. DAYTON, Utlca, N.Y. PRIEST, P�GE &; CO., 825 Broadway, New York. 

A. M. GILBERT & CO. ,  97 to 101 Lake St. , Chioago . 

PRIEST, PAGE & CO., 145 Franklin St. ,  Boston. 
CALVIN WELLS, Prest. JAB. K. VERNER, Secy. 

Pittsburgh Forge & Iron Co., 
J. FRED DENNIS, European Manager, Bremen, Germany. 

I R O N  a n d  H A M M E R E D  C A R  A X L E S. 
Also manufacture as a specialty 

Wrought IrOJWlridge Bolts '& Bolt Ends, 
With Plain and Upset Ends, 

to any required tensile strength, from one to three and 
one-half Inches. with thread and nuts. Orders for which 
X�:'�'il'I��t��h-:Ol!��ted. Office, loth Street, near Penn 

�. LLOYD HA IGH, ' 

Mi l l  Stones and Corn M i l ls .  
We make Burr Millstones Portable Mills. Smut Ma.­chines, Packers,.MIIJ Picks, Water Wheels, Pulleysa and Gearing, speciallY adapted to Flonr MWs .  Sen for 

catalogue. J. T. NOYE & SON, Buffalo, N. Y. 

.. The Columbia Bicycle, 
Made by THE POPE IIl'F'G CO., 

89 Summer Street, Boston. 
A practical road machine, easy to 

learn to ride, and when mastered 
one can beat the best horse In a _ day's run over an ordinary road. 
- Send 3c. stamp for catalogue. 

B I G PA Y.-With Stencil Outllts. What costs ' cts. 
sells rapidly for 50 cts. Catalogue tru. 

S. M. SPENCER, 112 Wash'n St., Boston, Mass. 

YALE VERTI(JAL MILL 
French Burr; Self-olllng ; �lt;������l�; ��f a�o'i�� k�<1J��1;i 

Ilnished. cheapest. and for quliJity 
�w'td

u
n��;�� 

or in the world. 
Also the Yale 
Vertical and Hor­
Izontal Steam En­
lrines and Boilers. 
Send for CIrcular. 

YALE IRON WORKS, New Haven, Conn. 

8..,15' B�il8r C�Y8rinnJ 
Are the most Eft'ectlve and Economical Non-conductlng Coverings In the World. Ready for use and can be eas!Jt. aP,fJied !p; ".!!1 one. Be sure and get the Gennlne. which are Manufactured onl.; by 

.tI.. w .  J O.tl.NS MANUFACTURING CO. ,  87 Maiden Lane, New York. 
Sole Manufacturers of Genuine Asbestos Rooting, Liquid Paints. Cements, etc. Send for PrIce Lists, ete. 

Pyrometers. g��nf'��l'1las�eNpe�� MAC H I N 1 ST S' To 0 L S. Boller Flnes .. Superheated steam, 011 Stills, etc. 
HENR x W. BULKLEY, Sole Manufacturer, NEW AND IMPROVED PATTERNS. 

Send for new U1ustrated catalogue. 
Lathes, Planers , Drills, &0. 

NEW HAVEN lU A N U FAC'I'U K I N G  CO •• 
N ew l I aven, Coon. 

H Y D R A U L I C  C E M E N T  
of the very highest order and quality made any and everywhere from Refuse or Decomposed LImestone, 
Marble. Shells. Cbalk and Clay, and River Deposit as per Letters Patent , Address JOHN DlMELOW, LaboratOrian, Austin, TeDS. 

PARIS EXHIBITION PRIZES. F ULL 
Oftlclal List of the Awards In the American Depart-
�ei;r,:h��lt�r'i.:

a
;Wf �W�1s�z� i':���'\� t�:=�� 

SUPPLEMENTS 1 49, 1 �O. PrIce 10 cents each. I1111111�.J WR�RUOc;. H T 

- BEAMS & GIRDER S 
mHE UNION mON MILLS, Pittsburgh, Pa. , Mann • .1. -f8cturers of Improved wronght Iron Beams and 
Girders (patented). 

The great fall which has taken place In the prices of 
Iron. and especially_In Beams used In the constructlou 
of FIRE PROOF BUILDINGS, induces us to callthe spe­clal attention of Englneel1l, Architects. and Builders to 
the undoubted advantages of now erecting FIre Proof ����::�'i."���g::,r. r:fll

r
�!,���� �f":p�lr.!tlg� °t'g" =� 

g'J'J�mJ'l"�lwnx&WJ"Nl'Hllt I!;e 8�lH�j'ri��'1'H,! 
cost of Insurance avolded.and the serious lossesandln-
�r.;�lg�s�u�g.sl�:tl�;";,,�;

d
a�al�[;k�r'll':s�gs¥�e fry; 

believed, that, were owners fully aware of the small 
dI1I'erence which now exists between the use of' Wood 
'W2sl�Yrb:�I=J���I���Jfi��'ie':���8rha:�=. complete, for any specifiC structure,so that the dl1ference In cost may at once be ascertained. Address 

CARNEGIE. BROS. & CO., Pittsburgh, Pa. $7 A DA Y to Agents canvassing for the Fire­
side Visitor. Terms and Outfit Free. Ad­
dress P. O. VICKERY, Augusta, Kaine. 

U9 Broadway, N. Y. 

CAMERON 
Steam Pumps 

For Mines, Blast Furnaces . Rolling 
Mills, Oil Refineries, Boiler 

Feeders, &c. 
For Dlustrated Catalo�e and BedIuced PrIce List send to 
Works, Foot Ea8t �3d St., New York. 

Address JOHN A. ROEBLING'S SONS Manufactur­
el'!o..Trenton. N. J . ,  or 117 Liberty Street, New York. 

'" neels and Rope for conveying power long distances .  Send for circular. 
I(JE AT $1.00 PER TON. 

The PICTET ART I F IC IAL ICE CO . , 
LIMITED, Room 61, Coal and Iron Exchange, P. O. Box 3083, N. Y. 

ROOTS' ROTARY HYDRAULIC ENGINE. 
FOB 

BLOWING ORGANS 
AJlD RUKNIKG 

LIGHT MACH INERY 
OPERATED BY 

HYDRANT  PRESSURE .  
GIVES GREATEST USEFUL EFFECT OF WATER. 
IS  A POSITIVE PRESSURE ENGINE. . It 
P. H. & F. M. ROOTS, Manuf'rl, CONNERSVI LLE, I N D. 

B. W. Payne & SO�tab
�����

.
N. Y. S. S. TOWNSEN D, Gen'l Ag't, 6 Cortlandt St. , N EW YOR K. 

Eureka.Safety P.ower. Woodward Steam PnmDs and Fire Engines. Every M an 
h

-:- lam4 1:�' ls=· I ':;
pril ';I· 'J8 and f8�e':;��Pr�t\�w York. H is Own - - -- -- - - Bend for catalogue and price list. p . t I 4 U6 56 46x30 1003 250 ' ' rm er 6" 5x7 12172rl2 m 400 60 �rg�da.feU��Rrg�,8§!:ln=�dr. ----------...:.=----------iijiiiiii� ..... �" .. _;.ji�,...� •• iiiiii ... - MICROSCOl'ES, Opera Glasses. Spectacles, Also, SPAil AiilSTINO: POiT- at gr9I!.tlfufednced prices. ' Send three stamps for ir:n��i�:t S��=70rl��� 1i)f!'�(IJUI131[�'t');II'�1 mustrated Ca

R.
o
�e

j. �ECK; Philadelphia, Pa. 

PERFECT The only Machines giving a solid core showing exact FOR ALL KINDS OF MACHINERY-AppJy to 

NEWSPAPER I'lL, "E nature of rocks passed throul'h. S. C. HILLS, 78 Chambers St., New York. 

The Koch Patent FIle, for preserving newspaP9l'l. 
mllll"RZlnes, and pamphlets. has been recently imprOved 
ana price reduced. Subscnbers to the 8cIENTIll'IC AK. ERICAN and SCIENTIFIC AMERICAN SUPPLEMENT can be ��J::1'i,1 f3i�h;"�"; Prl:fre��I:'::d �"A�.�

r fDs���: 
" 8CIlllNTIFIC AMERICAN," In gilt . Necessary for 
every one who wishes to preserve tlie paper. 

Address 
.... CO !tUN ..... & ., 

l'ublJshers SClBN'lDIa AlIlmI<Wf. 

T H E  AME R I CAN  D IAMO N D  R O C K  btJR I N C; C O  
S E N D  F O R  PAM P H L E T  N E W  Y O R K  

DAMPER B E  S T AND WEIGHTED 
REGULATORS GAUGE COCKS. 

MURRILL & KEIZER. « HOLLIDAY, ST., BALTIMORE. 

GET THE BEsT 

PXPE AND Elc>ZLEEl. OOVEJR.ZNG-. 
ASBESTOS.LINED HAIR FELT. 

LIghtest coverin..Jf and best non-conductor. Asbestos llnlng_pre¥ents an;r. charring of the hair felt. Easily �I!plled 
1111(1 removed. For prices, ete., address THE ASBESTOS P ACKUl G CO., �� Sta�e St., BOllton, JUaBB. 

THE T ANITE CO.� 
STROUDSBURG, PA. 

E M E R Y  W H E ELS A N D  C R I N D E R S. 
GEO. PLACE, 121 Chambers St., New York Agent. 

R OCK D R I L L I NG M ACH I N ES 
A N D  

A I R  C O M P R E S S O R S  
M A N U FA C T U R E D  BY BUR lE 1CH ROCKD R t l L  C O  
SEN[)  FOR PAMPHLE T F I TCH B U R G  tvl AS S .  

EST.AlILlI!HED lSU. 
JOSEPH C. TODD, 
ENGINEER and MACHINIST. Flu, Hemp, Jute, Rope, 
Oakum and Bagging Machluery, Steam Engines, Boilers, etc. I also manufacture Baner's New Portable Engine of urn . Cau be seen In operation at my store. A one horse-power portable enlrineJ complete, '125 ; two horse­power. t225; two and a. naIr horse-power, UfiO; three 
horse-power, f2'1'5. Manufactured exclusively by 

�. (J. TODD, 
10 Barclay St . , New York, or Paterson, N. I. 

BAXTER 8100 1 HORSE ENGINE OF UI'J7'. For State RIghts to ���lt'��: ?l�:�, N. J, 

TO ADVERTls-=as ! trfnf�l1ta ti8ements in the newspal!!l1'S oh!]United Ststes and Dominion of Oanada.. To furnish advertisers with reliable information concerninl( newspapers and their 
r:�;::J:i'::=.:i"u�l:'e':lt!d:�tdi��':.� �a�l:�� lar purpose, WIll ISSUE 8ElIII·�UAL EDITIONS o. A Y E R  &, SON'S MANUAL FOR ADVERTISERS. � 8vo. pp. Gives the names, oirculation, and�dvertising rates of several thousand newspapers in th .. United Statss and Canada. and oontains more information of value to an advertiser t�J!! be found iu an7 other publication. Ail lists �ri:��edr:�:ld i,p��;t�IJf='�':e��=!ca:d JIllus]1Ally advantageous. It will pal' 70U to examine 
�eef��Y�6en;.,���3�p�"tI=n:,� receipt, of 26 cents bl...N; W. A YER & SON. ADVERTISING AGENT8. Times Building. PhlIadelplrla; 

Pond's Tools, 
Enalne Lathes. Planers, Drills, &e. 

DAVfD W. POND, Worcester, Mass. 
Can I Obtain a Patent 1 

This is the first inqniry that naturally occurs to every 
author or di.coverer of·a new Idea or improvement. The 
qUlckest and best way to,obtain a Eatisfactory answer, 
withont expense, is to write to us (Munn & Co.), de­
scribing the invention, with a small .ketch. All we 
need Is to get the idea. Do not use pale ink. Be brief. 
Send stsmps for postage. We will immediately answer 
and inform you whether or not yonr improvement is 
probably patentable; and if so, give you the necessary 
instructions for further procedure. Our long experience 
enables ns to decide quickly. For this advice we make 
no charge. All persons who desire to consnlt us in re­g&rd to obtaining patents are cordially mvited to do 
so. We .hall be happy to see them In person at our 
otlice, or to advi.e them by letter. In all cases, they 
may expeCt from us a carefnl consideration of their 
plans, an honest opinion, and a prompt reply. 

What Secu,·it" H"tJe r that my communication 
to Munn & Co. will be faithfully guarded and remain 
confidential? 

Answer.-You have none except our well·known In­
tegrity in this respeet, - based upon a most extensive 
practice of ' thirty years' standing. Our clients are 
nUl)lbered b;r hundreds of thousands. They lire to be 
found in every town and city in the Union. I'le88e to ma,ke inqniry about us. Snch a thing a. the betrayal 
of 8 client's interests, when committed to onr profes­
sional care, never has occurred, and is not likely to oc· 
cur. , All business'and communications intrusted to U8 
are kept secret and IXmjidential. 
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