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$titntifit �mtritatt. THE YOUNG nCHANIll'S CAPITAL-HOW TO INCREASE IT. ing those hours of leisure which so many young men 
waste in idleness or worse. 

ESTABLISHED 1845. 

The increase of capital as ordinarily reckoned
money saved and prudently invested-is not at present 
under consiileration. Every workshop proves beyond 

The means most admirable for self-culture necessarily 
vary with the requirements of each seeker for such in
crease of working capital. A few are of almost univer
sal utility, among them·these : practice in writing and 
drawing, particularly drawing; the study of arithmetic 
and bookkeeping; the study of elementary physics, 
chemistry, and mechanics ; critical observation of ma
chines and mechanical processes ; the careful reading of 
a paper like the SCIENTIFIC AMERICAN; independent 
experiInental work, machine construction, and inven
tion, and so on. Begin where you are, with whatever 
lies readiest at hand. With pluck, patience, and a de
tennination to succeed, the most exacting and difficult 
arts and sciences have been mastered by men most un
favorably situated. And never forget that the habit 
of overcoming difficulties is the most valuable and pro
ductive element of any man's working capital. 

MUNN & CO., Editors and Proprietors. 
PUBLISHED WEEKLY AT 

No. 361 BROADWAY, NEW YORK. 

the need of discussion that by industry, thrift, and 
the avoidance of wasteful habits, to say nothing of 
more reprehensible habits, it is possible for any, even 
the lowest paiQ" workmen to put by something, and 
thus, however slowly, accumulate a reserve which may 
be used as a money capital when opportunity serves. 
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The industries of the country are so full of evidences 
of this fact, that it need not be insisted on here. Let 
us consider rather some of the means by which wage 
earners (particularly those whose mental and manual 
habits are not set by age) may increase their working 
capital more effectively and rapidly than by any possi
ble saving of wage money. By working capital we 
mean whatever adds to the productive value of a man's 
time and increases his income without requiring any 
incr�ase in the duration or severity of his labor. The 
intelligence or trustworthiness which causes one 
laborer to be selected from a gang to oversee and direct 
the work of his mates, with an addition of half a dol
lar a day to his wages, is productive capital just as 
much as money at interest yielding an equal sum a day. 
From two to five years' earnings of our laborer, saved 
in bulk and securely invested, would add no more to 
his income than those qualifications which gained for 
him his slight though materially valuable promotion. 
And almost any young man can add fifty per cent, may 
be five hundred per cent, to his income by increasing his 
worth to an employer, easier than he can save the 
equivalent of even one year's wages. 

Artesian Well at .Bourn, Llncolnshlre.* 

BY JAHES PILBROW, M.�ST.C.E. 

The subject of artesian wells is not without interest 
to the engineer whose attention is chiefly directed to 
the supply of towns and other places with water. For 
this reason, the description of a small but productive 
artesian well, completed at Bourn in Lincolnshire, in 
1856, is presented. The well was intended to supply 
the town of Bourn with water, the undertaking being 
in the hands of a small joint stock company. The town 
had been until then without any public ,supply, and 
almost without a private one. The wells were shallow, 
as in most of the towns in th�t part of the county; but 
many houses where wholly dependent upon carts, 
which fetched water from a considerable distance. 
These circumstances gave increased importance to the 
fact of such a supply being found under the site of the 
place. 
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culation in all commercial 'places throughout the world. Address MUNN 
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Accordingly, while we would not decry in any way 
the good advice usually given to young men beginning 
life as wage earners, " Save money for future capital, " 
we would emphasize this collateral advice : " Improve 
your spare time, as the quickest way to make capital. " 

A young man of ordinary capacity does not have to 
work long at any mechanical art before he can earn a 
dollar a day. He need not be very strong, or very 
skillful, or very intelligent to be worth that. An in
come of a dollar for each working day is equal to the 
interest on $10,000 in United States 3 per cent bonds, 
or $7, 500 in 4 per cents, or $5,000 at legal interest in the 
majority of the States. That is the value of the com
mon laborer's working capital-that is, his ability to do 
an average day's work at rough or unskilled labor 
three hundred days in a year, coupled with a willing
ness to dOisUch work. 

Our yo�ng mechanic, we will suppose, very properly 
aspires to be something better than an unskilled labor
er. How can he most surely win promotion and a 
more liberal income? Tied down and hampered every 
way by the necessity of daily toil, it may seem to him 
that the doors of advancement, for the moment at 
least, are closed against him ; and without a struggle 
to better his position he may drift along, waiting for 
an opportunity that may never come. Or he may 
quietly set to work to increase his working capital by 
trying to fit himself for a better paying grade of 
work. 

This is usually the most obvious and the easiest thing 
to do. By steadily trying to do the work he has to do 
a little better or a little quicker, and by closely observ
ing the working methods. of more skillful men, he can 
usually add rapidly to his productive capital. When 
he has fitted himself to earn half a dollar a day more, 
he has accomplished as much as if he had increased his 
deposit in the savings bank by the handsome sum of 
$5,000. And his increased skill is quite as secure an in-
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The boring, 4 inches in diameter, passed through 
several oolitic strata to a depth of 92 feet. Below the 
alluvial soil and gravel a hard shelly limestone, 32 feet 
in thickness, was encountered. The bore hole here was 
made slightly conical to admit of the taper end of a cast 
iron pipe being inserted and driven tightly, to exclude 
any surface water, and to prevent water from th� .bore 
escaping into the gravel, and thus lose its full power to 
rise above the surface. The boring was then continued 
through various beds till it reached a stratum, 6 feet 
thick, of CQmpact and hard rock, in passing through 
which, at 92 feet below the surface, the tool fell sud
denly about 2 feet, evidently into a chasm or hollow, 
striking upon the hard surface of the underlying rock. 
The water immediately rushed up with great force, and 
drove the men from their work; and it was not without 
difficulty that the j oints for attaching the curved pipe 
and sluice valve at the surface could be accomplished. 

The site of the town of Bourn partakes of the ordi
nary character of the country, and is flat ; the highest 
part, where the well is situated, being only a1?out 6 feet 
above the general leveI: It had been the intention of 
the author, should the water rise with sufficient force, 
as he believed it would do, to supply the town direct 
from the boring, and in this way the work was carried 
out, the flow and pressure having proved even greater 
than was anticipated. 

An air chamber was fixed at the well to regulate the 
pressure, and to equalize the supply of water to the 
town. The water rose at the Town Hall exactly 39 feet 
9 inches above the ground. The yield at the bore and 
surface level, ascertained by filling a tank capable of 
containing 5,000 gallons, was at the rate of 567, 000 gal 
Ions per day, and there was no diminution on letting 
the whole run continuously to waste. The yield was 
also tested by a " notch board, " which, by using the 
coefficient 0'563, and measuring at still water and not at 
the " crest, " gave 5J5,201'8 gallons. 

The author knows of no other boring of like dimen 
sions, either in this country or on the Continent, which 
yields so large a quantity of water, or where, the boring 
being made on the general level of the surrounding dis 
trict, the water from which flows to so great a height 
above the ground. 

It is needless to say that the town of Bourn has since 
enjoyed an urilimited supply of pure water without the 
assistance of engine, pumps, or reservoirs, and in far 
greater quantity than it requires. 

The town of Spalding, several miles distant, has sub 
sequently been supplied from the same source, the 
water being conveyed by pipes laid under the turnpike 
road. The water mains were laid under. every street, 
with fire cocks at intervals, and it was satisfactory to 
all, and surprising to some, to see the water thrown 
upon the roofs of houses by a hose and jet pipe. as from 
a fire engine, and that:()nly by the natural pressure of 
the spring. 

The water, by Professor Brand's test, gave �.9·4 de 
grees of hardness, arising chiefly from the preS<:lnce of 
bicarbonate of lime ; but by boiling it is rendered much 
softer. 

Manag�ment in Life Insnrance.-With tables . . ..... .... . ... ..... ...... 7522 
and surely as by the habit of doing one's best at all VII:;::�.�.��.��.�.:-:-���.���:.��� . . ��:..������:��I:.�.���� 7526 tImes, with the habit of seeking useful knowledge dul'-

.. From !!elected papers of the Inltltution of Civil Engineers, copied 
from Ji1ngineering N8WB. 

© 1885 SCIENTIFIC AMERICAN, INC



JANUARY 10, 1885.] 
FIeld of" the Telephone. 

Professor Bell is sanguine that the usefulness of the 
telephone has by no means as yet-attained its natural 
limit. Since the recent decision sustaining the patents 
of the American Bell Company, he has been devoting 
himself with assiduity to experiments intended to im
prove the telephone, with the idea of making it feasi
ble to speak over longer distances than is now possi
ble. In a recent interview with a newspaper reporter, 
he predicted that it would in time be as easy " for a 
subscriber in New York to call up a friend in San Fran
cisco, and to engage - him in conversation, as it would 
be to call another subscriber to the telephone in the 
city of New York." The service between New York 
and Boston, by means of a circuit of double copper 
wire, is now said to be working very satisfactorily ; but 
Professor Bell thinks that all wires in cities should be 
placed underground, that "the efficiency of the tele
phone cannot be fairly judged and tested in a large 
city, where the wires are supported on -poles and build
ings. " 

Prof. Bell does not believe in the relay system for 
strengthening the current along the line, but believes 
that the sound can be so intensified at the receiver as 
to be heard in the remote corners of a large room. As 
to this point, he says : " 'Ve find this difficulty
when the sound is intensified, it is at the expense of dis
tinctness and of perfect articulation. This fault can 
probably be corrected in a measure, so that if persons 
desire it they will be able to sit some distance from the 
telephone and hear all that comes through the receiver. 
'.rhe transmitter can also be made to convey sounds 
brought to it from a distance. " 

Besides his direct experiments with the telephone, 
Professor Bell has long been actively in�rested in ef
forts to promote the education of deaf mutes. He has, 
in this connection, invented an instrument for accu
rately measuring the hearing capacity of the human 
ear. It is composed of one stationary ltnd one sliding 
coil, between two horizontal rods, on one of which is a 
graduated scale reduced to the metric system. A tele
phone receiver is attached to the instrument, and the 
current is supplied by a magneto-electric machine which 
has a wheel composed of alternate sections of conduct
ing and non-conducting surfaces, by means of which 
the current is rapidly and regularly closed and opened. 
A musical sound is produced, which the telephone re
ceiver communicates to the ear. Holding the receiver 
to the ear, the operator moves the sliding coil from the 
stationary one, and as the distance between the coils 
increases the sound grows fainter and fainter, and 
finally is lost altogether. The scale on the side rod 
marks the point which the sliding coil had reached 
when the sound ceased to be heard. If a standard of 
normal hearing capacity can once be obtained, it will 
be an easy matter to measure the exact capacity of 
every ear which is tested. Every element, by the use of 
this instrument, is calculable. 

Professor Bell has tested this instrument in son;te of 
the New York public schools, and estimates ths,t ten 
per cent of the children attending them have slight de
fects of hearing. He says that. " one per cent of this 
number are so deaf that they derive no benefit froni the 
usual methods of instruction. The scholars know, of 
course, when their hearing is bad, but the teachers, as 
a rule, do not, and often think a child dull when it is 
only deaf. If the teachers were aware of the infirmity, 
and understood it, the pupil whose hearing was defect
ive could always be given a position in the room and 
classes which would enable him to profit by the instruc
tion which he is now, in many cases, losing. I find a 
great difference in the hearing capacity of people. 
Some persons can hear equally well with both ears, but 
most persons have a greater hearing capacity in one 
ear than in the other. The hearing capacity ranges 
from zero to an abnormal degree of acuteness." 

Carbonic Acid Fire Extinguisher. 

A new method of utilizing carbonic acid gas for ex
tinguishing fire is now being introduced by Mr. Monch, 
of Berlin, several establishments in Berlin having been 
fitted with the apparatus. The system depends upon 
filling the room where a conflagration has commenced 
with a sufficient quantity of carbonic acid gas to sup
press the flame. The apparatus consists of a wrought 
iron receiver of sufficient strength to resist a pressure 
@f 250 pounds to the square inch, and which is filled 
with highly compressed carbonic acid. This receiver 
can at any time be charged by means of a battery of 
wrought iron flasks connected to it. Such flasks, filled 
with highly compressed carbonic acid, are a regular ar
ticle of commerce in Germany, and when attached to 
Mr. Monch's receiver, the latter can be filled with the 
gas as desired at any convenient pressure. From the 
receiver branch pipes fitted with valves are laid to the 
different apartments it is desired to protect, and which 
can at any time be filled with the gas discharged from 
suitable nozzles fitted to the pipes. Smaller and inde
pendent reservoirs are also made which can be carried 
easily from place to place, and the contents liberated 
at any desired spot. In Germany, where fluid carbonic 
acid forms a large and increasing industry, MI'. Monch's 
system would naturally find favor, and at one of the 

Ititufifit �tutrintu. 
places where it has been adopted-the varnish works the Atlantic Ocean, because analysis of it shows it to be 
of Mr. Krauthammer, of Berlin-its efficiency has been of very nearly the same composition as the ocean itself. 
proved by the prompt suppression of an incipient fire, Waste of gas has been stopped by the WEiHs being 
which is the special role of this class of apparatus. plugged, but the task is a difficult one, and the result 

_ 4 • , .. is not always successful. Therefore the pertinent ques-
A Papier llIache Floor Covering. tion carne up : " Could not some of our mechanical en-

A new papier mache process for covering floors is de- I gineers invent some sort of a tap pipe with a sliding 
scribed as follows: The floor is thoroughly cleaned. I valve on it that could be left out when the gas was 
The holes and cracks are then filled.with paper putty, struck, so that the pipe would be enabled with the 
made by soaking newspaper in a paste made of wheat valve to prevent the waste?" The reply was that this 
flour, water, and ground alum, as follows : To one had been tried, " and the only success it met with was 
pound of flour add three quarts of water and a table- to bore a hole through the top of the derrick." So far 
spoonful of ground alum, and mix this thoroughly. all the valves have been made for the casing, and the 
The floor is then coated with this paste, and a thick- idea was advanced to have a heavy pipe for the top, 
ness of Manila or hardware paper is next put on. If and arrange the valve so as to use it 'or not, as re
two layers are desired, a second covering of Manila quired. The plan of stopping the drill before entering 
paper is put on. This is allowed to dry thoroughly. the gas stratum was cast one side, since in undeveloped 
The Manila paper is then covered with paste, and a districts there would be no certainty that the gas could 
layer of wall paper of any style or design desired is put be obtained when needed, by simply completing the 
on. After allowing this to thoroughly dry it is covered bore. 
with two or more coats of sizing, made by dissolving one- I In addition to its use in the manufacture of iron, it is 
half pound of white glue in two quarts of hot water. believed that natural gas will soon be largely employed 
After this is dry, the surface is given one coat of " hard in the making of glass. The operation of annealing, 
oil finish varnish." This is allowed to dry thoroughly, now so difficult and troublesome, could be soon per
when the floor is ready for use. The process is dura- fectly performed with the aio. of natural gas, sinceJt 
ble and cheap, and, besides taking the place of mat- can be so utilized that it can be shut off so easily and 
ting, carpet, oil cloths, etc. , a floor thus treated is ren- gradually as to let the molecules of the glass come to 
dered airtight, and can be washed or scrubbed. their normal position without strain. 

_ 4. , .. Another application of this gas is to the manufac-
'Hudson's Bay Route to Europe. ture of very thin sheets of metal, either iron or steel, 

The prospects of a proposed route from the Canadian where the difficulty is in pickling the scale off in order 
Northwest to Europe via Hudson's Bay are not con- I to get a fine finished surface. By a process for which 
sidered encouraging. A diary for August shows that a patent has been asked the annealing box is brought 
ice prevailed in the straits for nineteen days out of the to the requisite heat by the use of natural gas, and then 
thirty-one, and that snowstorms prevailed on five other a pipe, connected with the box, turns in a stream of 
days. As the straits ought to be open during August, the gas when the metal is hot enough, and allows it to 
the outlook for the other months cannot be bright. pass through. The box is kept hot for some little time 
Mr. J. W. Klatze, a Dominion Government official, w'ho and is then cooled gradually, when the plates corne out 
was sent to inquire into the feasibility of constructing perfectly clean-as clean as tin, but not so bright. 
a railway from Winnipeg to Hudson's Bay, has return- _ 4. , .. 
ed to Ottawa. He does not speak favorably of the ul- Steel Bridge in South Af"rica. 

timate success of the undertaking, and thinks, if it is The first steel bridge in South � Africa, and the first 
ever accomplished, it will be at a price which few capi- bridge in the Orange Free State, was recently built 
talists would care to pay. Putting the difficulties of over the Caledon River between Smithfield and Roux
the navigation of the straits and the almost insur- ville. It is of the bowstring type, is in four spans 650 
mountable barriers in the way of constructing a rail- feet long, and the total length, including approaches, 
way to the bay together, the outlook for northwest is 1, 200 feet. It stands 50 feet above low water mark, 
settlers having direct communication by this route with and the lowest part of the superstructure is 10 feet 
Europe is not at all hopeful. above the highest water mark ever known. The piers 

.. • • • • are 12 by 30 feet, are of stone masonry laid in cement, 
Natural Gas. and rest on solid rock. The whole weight of the su-

Many interesting points came up during a discussion perstructure is 350 tons including all necessary tim
of a paper upon this subject read by MI'. -William 1\fet- bel'. It was erected on a staging made of steel wire 
calf before the Engineers' Society of Western Pennsyl- ropes, one inch in diameter, stretched from pier to pier, 
vania at its November meeting. with wooden trestles on top to make up for the sag 

In regard to the waste of gas, it was said that more caused by the weight of each span. This method 
gas is being wasted within twenty-two miles of Pitts- worked admirably, and the structure was completed 
burg than is being used to-day. There is, on a close without hitch or accident of any kind. The bridge 
estimate, 65,000,000 to 70,000,000 feet of gas going to cost $160,000, including $5, 500 duty paid to the colonial 
waste in the Murraysville district. Take, for instance, government for material ; it was' built by Messrs. 
the Verner well, the Hukill well on the McWilliams Scrimgeour Bros. , of Port Elizabeth, to whom we are 
farm, and the Hukill well on the Daum farm. There indebted for the foregoing particulars. 
are three large and one small well going to waste. .. 4 • , .. 
There are three large wells blowing the gas to waste in AutOlnatic Car Couplers. 
Vvashington County. There are three large and one As the result of recent examinations, the Railroad 
small well going to waste in the Tarentum districts to- Commissioners of the State of Massachusetts recom
day-one there giving out gas at a pressure of fifteen mended for adoption by the companies of the State 
to seventeen pounds, with the casing wide open. "  One either one of the following self-acting couplers : The 
great well near -Wellsburg, W. Va. , has been burning Ames (hook link), U. S.  (link and pin), Cowell (hook), 
for years, the loss being estimated at $1, 200 per day. Janney (hook), Hilliard (hook). At a recent meeting of 
These cases of waste form but a small portion of the delegates appointed by the managers of the railways of 
whole. the New England States, sixteen roads and six States 

Wells are being drilled every day, and this waste is were represented, namely, Maine, New 'Hampshire, 
expensive. A well which one year ago gauged to fully Vermont, Massachusetts, Rhode Island, and Connecti
ten ounces pressure, mercury pressure, is to-day blow- cut, in all fifty-six votes. After considerable discussion 
ing not more than eight or eight and a quarter ounces. and voting, the preference of the delegates finally settled 
Although this difference seems trifling, the quantity of upon two of the above couplers as the best for general 
gas yielded is enormously decreased. The advantages adoption. These were the Ames and the Cowell coup
to be derived by the proper consumption of this gas leI'S, each of which received 22 votes, or 44 in all-12 
may be inferred from the following : " The idea of blow- votes not being cast. Illustrations of these couplers will 
ing 50,000,000 cubic feet of gas away in a day right be found in SCIENTIFIC AMERICAN SUPPLEMENT. A 
along, and then complaining that our competitors are resolution was passed calling for a national convention 
selling iron cheaper than we can make it, and we not of railway representatives to consider and decide upon 
using this gas! One cause of the decrease in the flow the best form of automatic coupler for general adop
is attributed to the pores of the rock becoming choked tion. 
with incrustations of salt and " gas dust."  Blasting - 4 • I • 

with light charges of nitro-glycerine might be of use, The American Exhibition, London, 1886. 
as a greater area with new pores would present them- The above is the designation under which an exhibi
selves for the exit of the gas; but in the case of wells tion is announced to open in London in May, 1886. It 
about Pittsburg it is necessary in blasting to make sure is intended to be so arranged that a visitor on entering 
that the gas rock stratum is not so much shattered as to will be reminded of the approach to this country 
admit water from the salt water veins below. " Pieces through New York harbor, and thence taken in imagi
of rock have been brought up to the surface [from nation by successive stages to the most prominent ob
blasted wells], and on the pieces you find little barna- jects usually sought by sightseers, including a. " trip 
cles, or rather a substance looking like barnacles. You across the continent, " the whole being so arranged as 
see a large hole next to the rock, and a little lower an- to exhibit the arts, manufactures, products, and re
other one somewhat smaller, and then get smaller and I sources of the United States, of every kind, from the 
smaller until it forms a cone, and the last layer of that broker'S office in 'Vall Street to the camp fires of N eva
cone closes it up entirely. "  In some wells that get I da. Applications are said to have been already made 
plugged it is found that in the rock next to the shell for considerable space in this unique exhibition froIll 
the holes are closed by paraffine. '.rhel'e is no way of prominent American manufacturers and patentees. 
stopping it when the ocean of salt water under the gas Mr. John R. Whitley is the Director-General, and 
veins gets broken into; this is known among drillers as Charles B. N orton, Secretary, 7 Poultry, London, E. C. 
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OUT�OFF FOR OISTERNS. zonta,lly against the bottom of plates, C, of one pair. FREIGHT OAR SKID. 

A tank, such as a barrel, is provided at about six Between the middle bolts two transverse bars, G, are In the sill of a car a series of bolts is held below the 
inches f�om its top with a transverse partition, B, placed edgewise on the plates, E, the ends of the bars door, on the outer end of each of which is formed a flat 
formed with an aperture, C. The leader from the roof being in pockets below plates, C. Between the trans- eye provided with a slot parallel with the ·sill and hav
is held in the top of the tank. Below the partition is verse bars is arranged a spiral spring (Fig. 3) which is ing an enlargement in the middle. A short distance each 
the float, E, adapted to clORe 

. 
the aperture. An over- coiled around a spindle projecting from the rear end of side of the door opening is secured a hook, on the outside 

flow pipe leads from the upper part of the barrel to the the draw head, K, which is supported by a cross piece of the car near the bottom, which serves to hold the outer 
cistern, and the lower part is provided with an outlet secured on the front ends of the blocks, B, and plates, C. ends of the skids. Each skid is provided at one end 
cock. The water flows into and collects in the bottom A band, H, secured on the top and bottom surfaces of the with a bar having its outcr end bent rectangularly and 
of the tank, and as the level of the water rises the float draw head at its inner end, is passed over the two cross having a transverse head formed with a rounded edge 
rises, and finally closes the aperture by being pressed bars, and at its vertical cross piece is provided with on the bent part, the head being at right angles to the 
by the water against the under side of the partition ; an aperture through which the spindle can pass. T-'.le length of the skid. ·When not in use the skids are held 
the water then flows into the cistern. The water first spring acts as a buffer both when the draw bar is pulled in the hooks against the sides of the car, and as the 

TROY'S OUT·OFF FOR OISTERNS. 

collected contains all the impurities that were on the 
roof and only the clean and pure water passes to the 
cisterns. When it stops raining, the water in the tank 
can be drawn off through the cock. Since the quanti
ty of water required to collect the impurities varies in 
different localities, by using one or more receptacles 
connected by a pipe to the one containing the cut-off 
the storage room for the impure water can be indefi
nitely increased, so that only pure rain water will flow 
to the cistern. 

This invention has been patented by Mr. Daniel S. 
Troy, of Montgomery, Alabama. 

.. , ... 
DRAW BAR FOR FREIGHT CARS. 

The engraving shows an improved draw bar for 
freight cars-recently patented by Mr. William A. Jones, 
Post Office Box 715, Delaware, Ohio-which can easily 
be repaired and removed or replaced without requiring 
the parts of the car to be taken apart. Fig. 1 is a plan 
view of the under side of the draw bar; Fig. 2 is a cross 
sectional elevation ; and Fig. 3 is a longitudinal eleva-

3 

JONES' DRAW BAR FOR FREIGHT CARS. 

tion. At a short distance from each other on the under 
side of the car are secured two stringers, A; on the 
outer edge of each a downwardly projecting jaw block, 
B, is held by four screw bolts, L. On the inner side of 
each block are held two plates, C; each pair being held 
apart by the upper squared portions of the bolts be
tween the plates. The middle bolts are longer than 
the end ones and project further down, and the lower 
ends of the bolts pass through plates, E, placed hori-

or pushed, and the strain is transmitted by the cross bars heads are at right angles to the slots, and below the 
to plates, E, and then to plates, C, and the stringers. 
The plates, C, are held together by bolts, F, and the 
stringers are braced by cross pieces. If the draw head 
is to be removed, it is only necessary to remove the nuts, 
when the plate, E, and cross bars, G, drop ; a new draw 
head can then be fastened, and held on the bottom of 
the car very easily and rigidly . 

.. , ... 
The Cholera Germ. 

The ch0lera b:i,cilli of the Asiatic cholera appear to 
be something unique, identical, and unlike any other 
known or described species. It is exceedingly small, 
and much smaller than any other form of bacilli, being 
more obtuse and comma shaped, with a single spore in 
its larger end at the time of maturity. At.first, when 
inhabiting the mucous corpuscle (which is the horne of 
the germ) it is more regularly oval oI' elliptical, existing 
in chains or chaplets end to end, as seen in the outer I edges of the rounded and oval mucous corpuscles and 
broken parts of same. Inside the corpuscles they are 
more broken up, yet usually form short lines or chains. 
They multiply by transverse division (across the mid-
dle) very rapidly, and completely fill the corpuscle, ROWE'S FREIGHT OAR SKID. 

bursting it at last, at which time the bacilli are set free, 
become motile, and take on the peculiar comma-form flat eyes of the bolts, they cannot be thrown out by the 
appearance. This is also its time of maturity, at which jolting of the cars. 
time the spore may be observed in the enlarged end op- When the skids are to be used, they are lifted out of 
posite the curved and shortly pointed end. the hooks and swung from the ear and the free ends 

Their size at first, in the corpuscle, is about one rested on a wagon, or on the ground, platform, etc. 
twenty-five-thousandth inch long by one fifty-thou- When in tllis position the hook ends of the bars can be 
sandth inch broad. afterward about one twenty-thou- ! lifted out of the ey:s and placed from Ol�e eye into 
sandth by one thirty-thousandth inch, which is border- another. The bolt IS prevented from turnmg by the 
ing on the size of micrococci. stud on the back of the eye. The skid is automatically 

They readily take the aniline staining, and to be seen fastened in the hook by means of a tumbler. 
well require a high-power objective with a magnifica- This invention has been patented oy Mr. Joseph L. 
tion of at least fifteen hundred diameters. A slide was Rowe, of Corydon, Indiana. 
prepared by one of Koch's assistants, who placed the 
cover on the ·mucous lining membrane of the intestines 
of a cadaver in Calcutta, and was kindly sent by W. J. 
Simmons, of that place, to J. M. Adams, of Watertown, 
N. Y., who gives us the figure and substance of the 
above article. 

. ,  ... 
Vapor oC Glycerine Cor Coughs, 

According to an account in the (}azette Medieale de 
Nantes, M. 'frastour has employed with great advan
tage the vapor of glycerine whenever a distressing or 
frequent cough has had to be alleviated. The remedy 
is very simple in application. About fifty to sixty 

To Keep Cellars CroJn Freezing. 

i grammes of glycerine are beated in a porcelain capsule 
by means of a spirit lamp; a large volume of vapor is 
thereby disengaged, and should be breathed t,y the 
sufferer. Glycerine in which carbolic acid has been 

A cheap and very effective way to raise the tempera
ture in a cellar that is dangerously near the freezing 
point is to set one or more common kerosene lamps on 
the cellar bottom during the day time, when not want
ed for lighting the rooms apove. We have all noticed 
how much warmer a living room is in the evening, when 
the lamps are burning, than in the day time with the 
same amount of fire in the stoves or furnaces. All the 
heat from a burning lamp is retained in the apartment. 
TW\lnty-five cents' wor1!h of kerosene oil will throw out 
a suprising amount of heat, and in many cases it would 
be the cheapest means for keeping a cellar from freez
ing during the passage of an extra cold wave. Cold 
waves may spoil a winter's store of vegetables, which in 

I dissolved may also be employed. The cough of phthisis 
and the irritation in the throat of many complaints 

! afford proper trials for these remedies. 
I 

IMPROVED SAFETY VALVE. 
The body of the valve, which is of cylindrical form, 

is made with a thread at one end for its attachment to 
a boiler, and the outer end is closed by a screw cap, 
Fig. 2, having in it a circle of holes for the escape of 
steam. -Within the body, a short distance below the 
cap, is an annular flange that has its upper edge grooved 
and beveled to form a seat for the disk valve, which is 
made with a stern extending to near the lower end of 
the body, so as to give access to the nuts for tightening 
the spring; it also has a guide stern extending into a re
cess in the cap. Around the stem is a bridge having 
arms that take beneath the flange; and on the lower 
end of the stem, above the adjusting nuts, is a similar 
bridge. The bridges serve to retain the stem and valve 
central, and the upper one is a cap for the spiral spring 
which is around the stem, and rests on the lower bridge. 
The cap is made with a groove beneath the holes, for 
holding the stearn or preventing it from passing to the 
guide recess of the stem. The valve being put together, 
the adjusting nuts are screwed up to give tension to the 
spring according to the pressure at which the valve is 
to open. The body is then screwed into position, when 
the tension of the spring cannot then be changed with
out unscrewing the body from its place. In operation 
the valve rises as soon as the pressure upon it is suf
ficient to overcome the spring, and the opening allows 
the steam to escape freely. 

This invention has been patented by Messrs. Theo
dor Falk and Alexander Frazier, whose address is P. 
O. box 166, Maywood, Ill. 

FALX & FRAZIER'S. IMPROVED SAFElY VALVE. 

many instances might be saved by this simple expedi
ent. Cellars that are p�operly protected frum frost by 
tight underpinning, and if needed, banks of leaves or 
evergreen boughs, or even· banking up with snow, rarely 
freeze during the coldest weather in winter, but some
times an unusual cold snap, or a long continued period 
of cold, may endanger the potatoes and other stores 
even in pretty tight cellars, especially if plenty of fires 
are not kept burning in the rooms above. 
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HENRY MORTON STANLEY. I pupa being of stIll paler, uniform greenish color, and f t�ons, it exists in abundance in other formations where 
August Peterman speaks of Stanley as the Bismarck I not deviating in form from the larvle of other species of 011 has not been found. The general prevalence of gas 

of African explorers. It is a fact that the results ' the same genus. The winged insect bears a deceptive springs in the Hamilton shales of Western New York 
achieved by this American in Africa surpass all the sci- resemblance to our native hornbeam psylla (Psylla led -to the sinking of many oil wells in 1866-68, which 
entific discoveries made during the last thirty years, Corpini Pitch), and can only be distinguished from however never developed more than a plentiful supply 
all travels of Europeans during the last eighty years, this upon close examination, the most obvious differ- of gas. One of these wells, in West Bloomfield, N. Y. , 
and the travels of the Arabians during the last thou- ence being the absence of a distin ct pterostigma in the has been a roarer for eighteen years, and we believe 
sand years. Stanley has acquired more knowledge of box psylla. still roars with undiminished vigor. As these shales 
Africa than millions of the inhabitants possess of their Mr. Angus attempted to mush the psyllas off with a run through to the west on that general latitude, the 
own country. History knows of no other discoverer stiff broom, but this is a remedy of very questionable gas is no doubt widely distributed outside of the oil 
who has been as successful as Stanley. value, and a much simpler and doubtless more effective formations. It is presumed also that other formations 

Stanley's first trip to Africa, and the finding of Liv- way of getting rid of this pest would be the appli- may prove gas-bearing. 
ingston, created a great sensation throughout the civ- cation of diluted kerosene emulsion in a very fine It is this wide distribution of gas which will give it a 
ilized world. He had no special object in view during spray. more general industrial value. Local. gas belts, When 
his second j ourney, and at the time that he embarked There is no danger that this newly imported psylla some permanency of supply is assured, will be so many 
on a small boat on the African stream Lualaba, and will infest any other plant besides the box, but, if not mines of power, which will determine the location of 
drifted toward the north. Shortly before leaving kept in check, it IS liable to spread and to do serious manufactories as water-power has in the past. It will 
Njangwe, on October 30, 1875, he wrote as follows : damage to the plant in all those seetions of the country be gathered up into mains and forced to points more or 

" The entire equatorial Afriea is an unknown eoun- where it IS grown and esteemed as an evergreen orna- less distant, and, if pressure be insufficient, pumps or 
try, from whieh not eveD. the slightest information has ment.-Prof. C. V. Riley, in .Ann. Rep. ])ep. Agr. steam j ets, as in the pneumatic tubes of London, will 
passed to the outer world. Even here in N jangwe no 1884. force it to its destination. Perhaps to greater distances 
one knows anything of the same. It is wrapped in - I . ,  • still, its energy may be transmitted by electric conduct-
mysterious darkness, and the great superstition of the The Future of Natural Gas. ors. 
inhabitants has surrounded it with horrible imagina- The application of this fuel at Pittsburg and vicinity That the supply is infinite, or incapable of exhaus
tions. They are of the opinion that it is inhabited by is watched with an abiding interest. With gas at fif- tion, is not to be anticipated. That it will be exhausted 
vicious dwarfs striped like the zebras, living on ele- teen cents per thousand feet, it is not strange that I in the immediate future, we greatly doubt. In any 
phants, and using pOIsoned arrows. An immense forest manufaeturers should be eager to avail themselves of so event, its use should be jealously guarded, and the 
extends toward the north, no one knows how far, as no cheap a fuel, so cleanly in use, so readily applied and · wasting of it looked upon as criminal, and made the 
one has seen its end. Day after day, and subject of legislation. No man holding a 
week after week, the traveler passes - spot of land on which a well has been 
through the forest of equatorial Africa drilled has any more right to idly blow 
without ever seeing the sun. '1'he great the gas out of a belt than he would have 
Lualaba River flows to the north, and it to cut a levee and flood thousands of 
is supposed that it extends to the l\fedi- acres belonging to other people, simply 
terranean Sea ; at least, so the Arabs and because he built the levee and it is on his 
their slaves say. " own land. To idly b urn the gas is de· 

From the above it is evident that much stroying property of great value, and in 
eourage was required to undertake the which the community has an abiding in-
hazardous trip to this unknown country, terest ; in fac.t, it is a species of arson. 
but Stanley sueceeded after overcoming The obligation of the state to the future 
enormous difficulties, dangers, and hard- should prevent needless and heedless 
ships. He has proved that the Lualaba waste when proprietors do not find it for 
and the Congo are identical, and has thus their self-interests, the more especially as 
solved the last problem of the two main the cost to producers would be so slight, 
rivers of Africa, the Nile and the Congo. and any sentiment which defeats such re-

Stanley achieved much because he did gulation is mere wantonness. 
not travel as a scientist colleeting notes, The uses to which gas may be put are 
or as a great discoverer, but as a general practieally limitless. To all metallurgical 
and eonqueror. He negotiated where he purposes, glass making, brick burning, 
eould accomplish the desired result there- and similar uses, it is pre-eminently 
by; -but . otherwise " made use Of his adapted. For household purposes it will 
weapons. Cortez and Pizarro received prove a boon, and greatly conduce to do-
nmeh assistance, in the countries they mestic felicity. If charged with oil it is 
conquered, from those. who were sup- equal to any illuminant, though in its 
pressed and ill treated, or dissatisfied with natural state by no means uneconomical. 
the rulers, but Stanley received no assist- If it results in making of Pittsburg a 
ance whatever, and it was all he could clean, smokeless city, every outside bar-
do to prevent being attacked. Stanley barian who has occasion to visit that be-
not only aehieved scientific results, but nighted town will rejoice with great fer-
also discovered a beautiful river and VOl'. A clean, whitewashed rolling mill 
country for mereantile tran�ctions. would be a phenomenon to delight the 
Enormous woods of oil palms, cotton eye, yet we understand that such a thing 
plants, rubber trees, etc. , eover this coun- already exists in Pittsburg.-
try. Elephants seem to be in abundance, Ironmasters who expeet it to furnish 
for Stanley says that he not only saw an escape from the threatened deluge of 
temples and buildings made of ivory, cheap Southern iron may be .disappointed, 
but even the most common implements, as it may prove equally prevalent in the 
which are not usually made of such iron regions of the South. Wherever it 
costly material. Some of the inhabitants exists, it will certainly greatly cheapen 
are cannibals, but some tribes are par- all metallurgieal and manufacturing ope-
tially civilized and have some culture. rations, and, should it prove to be widely 
Stanley found very large cities and some HENRY MORTON STANLEY. prevalent and reliable, the cost of produc-
vessels of perfeet construction. The tion would be generally so lowered as to 
Congo countries are very fruitful, and the climate is controlled, and, in many of its applications, furnishing I enable competition in the markets of the world.-The 
favorable to vegetation, although the coast climate a superior product. The present excitement in gas American Engineer. 
is not very favorable for Europ eans. The country is territory is not unlike the early oil days, and a general - , • , .. 
specially well adapted for raising tropical fruits, and rush to utilize it seems only to be prevented by a dazed Idle Ship Builders in England. 

most of the West Indian plants (jan be raised here, sort of conservatism which awaits further develop- The number of workmen out oi employment on the 
such as cotton, sugar, indigo, to baeco, coeoa, ginger, ments. Meantime, prospectors are sinking new wells, banks of the '1'yne, between Newcastle and Tynemouth, 
and many others. The quantity and number of drug pipe line companies are organizing, and law suits have is estimated to be between 10, 000 and 12, 000. It is reck
plants of this country are enormous. been initiated, a sure sign of serious purpose, while mil- oned that the amount of money withdrawn from the 

The annexed portrait of Henry l\forton Stanley was lions of cubic feet are daily wasted. The possibility of local banks for the payment of wages in the several 
taken from the lllustril'te Zeitung. early exhaustion seems to be the only deterrent in- shipyards and factories on the Tyne is less by £15,000 a 

.. , • , .. fluence on the general alteration of plant for its use week than it was a year ago. In Newcastle upward of 
The Box PsyUa Found in the United States. among enterprising manufaeturers. The marvelous 1,600 families are regularly in the receipt of relief, in-

While making some observations for the Bureau, If!". thing in it all is that this product should have been go- volving a weekly expenditure of about £240, while in 
A. Koebele found toward the end of May, in the gar- ing to waste for a full generation without a systematic addition to this, free breakfa. and dinners are given 
den of Mr. Angus, New York eity, large numbers of a attempt for its utilization. daily to about 900 children. Immense quantities of 
flea-louse lnfesting box (Buxus sempel·vivens). The in- We prediet for natural gas a future as great as that second-hand clothing have also been distributed among 
sect-at this .  time mostly larvre and pUple and a few which grew out of the early petroleum development, the poor, and the Relief Committee are making prepa
imagos-thickly crowded the young growth of the and of larger and more widespread industrial value. rations for the distribution of coals during the winter 
plants, and the whole hedge showed at the first glance Even were the production of gas as fickle as that of months, several loeal colliery owners having presented 
a sickly appearance, the tender shoots being more or oil, the product of wells as variable and short in dura- quantities of coal for disposal. At Jarrow there are 955 
less yellowish in color and evidently dying, In our tion, its value would still warrant its collection by pipe · families receiving' relief, and free dinners are given daily 
breeding cages the imagos eontinued to develop lines, with the same certainty of an aggregate average to nearly 1,000 children. At Wallsend the committee 
throughout the month of June, but outdoors no further yield, with due enterprise, certainly adequate for those are relieving 171 destitute faI)1flies, and are serving 280 
observation on the life history of the insect could be purposes to which it is pre-eminently adapted. even children's dinners a day. At Walker and Hebburn a 
mad,e. The speeies proved to be identieal with the though it should prove insufficient for general use. similar amount of work is being done. 
European box psylla (Psylla btlXi Linn. ), a species But the history of wens does not augur any such unre- ... , • , .. 
hitherto not known to occur in America. I t is of a liability. Many have roared gas IiIteadily for fifteen AN enterprising contemporary offers the fonowing in
pale green color with hyaline Wings, the anterior and years. ducement for new subseribers : " We will give a Daisy 
middle portions of the thorax (pronotum and dorsulum) j Gas is also far mor

.

e widely d'istribute

.

d than oil. Pillow Sham Holder to each subscriber, and our pape1l' 
having brownish longitudinal markings, the Iarvaand While a usual accompaniment of oil bearing forma- until the first of January, 1886, for one dollar. " 
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STRENGTHENING THE ABUTMENT OF A GREAT For engineering data connected with the bridge we 

BRIDGE. are indebted to Ohief Engineer S. L. Smedley, and First 
Across the Schuylkill River at Ohestnut Street, Phila- Assistant Engineer J. 1\1. Titlow, of the Philadelphia 

delphia, is a two span bridge, begun in 1861 and com- Oity Engineering Department. 
pleted five years later. It has two segmental arches .. � • • ..  
supported by an abutment on either bank and a cen- llIanu1'acture 01' Porcelain at the Royal Works, 

tral pier in the river. At each side is a masonry ap- Dresden. 

proach. The spans are 185 feet each, and the total These works are at Meissen, near Dresden. The 
length of the bridge, including approaches, is 1 , 52872' china for ornamental pressing is not used in a clay state, 
feet. The carriage way is 26 feet wide, and the foot but as a liquid, slip-like, thick cream. This is poured 
ways 8 feet. The western abutment is situated upon inte the orifice of the mould left for the purpose, and 
what was the river flat, there being, at the time of con- then allowed to stand for a short time ; when sufficient 
struction, 27 feet of mud, under which was a stratum of slip has adhered to the mould, the remainder is poured 
about 5 feet of gravel and bowlders, below which was back into the casting jug. The slip having remained 
bed rock. White oak piles were driven to a firm bed, in the mould for some minutes becomes sufficiently solid 
and the heads of these, after leveling, were embedded to enable the workman to handle it. He next proceeds 
in beton to a depth of 2)4 feet ; upon this foundation to arrange all the pieces on a slab of plaster before him. 
of piles and beton was laid a platform on which the He then trims the superfluous clay from each, and ap
masonry was erected. plies some liquid slip to the parts, and so makes a per-

Sinca completion this foundation has maintained its fect joint, each part being fitted to its proper place, 
vertical position, but the thrust from the long flat arch, until the whole figure is built up as it was before it was 
exerting a pressure of some 2, 000 tons, in a few years moulded ; as each j oint is made, the superfluous slip is 
forced the western abutment through the yielding ma- removed with a camel's hair pencil. 
terial in which it rested. A certain amount of this The object is next propped with various strips of clay 
thrust was communicated to the approach through the having exactly the same shrinkage and is then ready 
two small arches, the effect of which was to compress for the oven. The shrinkage or contraction to which 
the joints until, with the accompanying bulging of the we have alluded is one of the most important changes, 
masonry at points, the limit of movement was reached as well as one of the greatest difficulties encountered 
in the approach masonry, after which it continued in a in the art of pottery. The change will be more or less, 
rise of the two arches. It became evident that unless according to the materials used and the process em
this movement was arrested the span would fall into ployed in making. Thus earthenware will not contract 
the river. The fact that the space beneath the arches so much as porcelain, and a pressed piece will not con
was used for traffic which could not be interrupted for tract so much as a cast one. The contractions are suffi
any length of time led to the placing of wooden struts, ciently well known to the modeler, and he makes allow
at water line, from the abutment to the arch pier and ance in the model accordingly, the design being fash
from the pier to the base of approach, the effect of ioned so much larger than is actually required; the 
this being to transfer the thrust, through the struts, to shrinkage from the original model to the finished ob
the solid approach. This served the purpose so well ject being sometimes equal to 25 per cent. 
that the wonder now is that the bases were not so con- The ware up to this point in all the stages of manu
structed of solid masonry at first. The struts are shown facture we have described is most tender, and can only 
in the large view in the accompanying engraving, and be handled with the greatest care. 
were each composed of four 12 by 12 inch timbers bolted The manufactured obj ects being now ready for bak
and tied to one another. By this time the abutment ing, are taken to the placing house of the biscuit oven, 
had moved 8 inches and the central pier had moved where may be seen some hundreds of seggars of all 
half that distance. shapes and sizes. These seggars, which are made of fire 

The city now sought for something more permanent clay and are very strong, are the cases in which the 
to save the bridge than timber struts. Several plans ware is to be burned. Oommon brown wares, when the 
were received, but those proposed by Messrs. Ander- fire is comparatively easy, may be burned without any 
son & Barr, of Room 12, Tribune Building, New York protection, as the fire or smoke cannot injure them ; but 
city, were adopted. The reasons governing this de- for porcelain or white earthenware these cases are ne
cision were that they were the only plans which would cessary. The seggars are made of various shapes to 
not interrupt travel on the railroad using one of the suit the different wares. Flat round ones are used for 
arches, thereby saving the city, in damages, about plates, each china plate requiring its own seggar and 
$40, 000 ; the risk of lessening the stability of the abut- its own bed in it, made of ground flint very carefully 
ment during the operation would be avoided, since the prepared, for the china plate will take the exact form 
space made by the removal of material would be imme- made in the bed of flint. Oups and bowls are placed, 
diately refilled with the cylinder and concrete filling; a number of them together, in oval seggars, ranged on 
and that by these plans the work would be so com· china rings to keep them straight. These rings must 
pleted as to need no further attention in the future. be properly covered with flint to prevent them adher-

In brief, this plan was to build four iron cylinders of ing to the ware burned upon them. 
one-half inch iron, 8 feet in diameter, stepped into the The seggars when full are piled one over the other most 
base of the abutment and extended downward to bed carefully in the oven, so as to allow the pressure to be 
rock at such alii. angle (about 45 degrees) as to embrace equalized as much as possible; this is absolutely neces
the line of thrust of the arch, and fill them with con- ' sary, as when the oven is heated to a white heat (cal
crete. By this plan the weight of the arch is trans- culated as equal to about 25, 000° Fah. ) the least irref,"ll
ferred to a solid foundation through four stone columns larity of bearing might cause a pile to topple on one 
8 feet in diameter. In carrying out this method no side, and possibly affect the firing of the whole oven, 
further disturbance of the ground was necessary than causing a great amount of loss. Calcined flint is used 
to start the cylinder. The concrete was made of 1 ceo for the purpose of making beds for the ware, because 
ment, 2 sharp sand, and 4 broken stone. Two of these being pure silica it has no melting properties, and will 
stone struts have now been completed-one 65 feet not adhere to the china. 
long and the other 62 feet. Work was begun Oct. 21, The form of oven seems to have been much the same 
1884, and the first was finished Nov. 26 and the second in all ages, viz. , that of a cone or a large beehive. A 
Dec. 1 6. china oven is generally about 14 feet in diameter in-

Tho plan of projecting tills dass of work, below tide side. It is built of firebricks, and is incased several 
water, is by the aid of compressed ail', similar in every times round with bands of iron to prevent too great 
respect to the plan so successfully used in the Hudson expansion from the heat inside. There are generally 
River Tunnel, and which we have frequently described eight fireplaces around the oven, with flues which lead 
and fully illustrated. At the upper end of the cylinder directly into the oven in different directions. A china 
is a vertical stem 4 teet 111 diameter, across the top oven takes about forty hours to fire ; it is then left to 
of which extends an ail lock 5: teet in width and 14 teet cool for about forty-eIght hours. In order to test the 
long. This lock is divided into three compartments by burnmg, the fireman draws small test cups through 
four doors. The advantage of this construction is that holes in different parts of the oven made for the pur
while one compartment is being filled with material pose. These tests show, both by contraction and the 
from the outside, the other is open to the interior; aU various degrees of translucency, the progress of the fire 
waiting is done away with, and both the passage of The test holes are carefully stopped with bricks, so that 
supplies to the lower end,ilt the cylinder and the remov cold air cannot be drawn into the oven. 
al of excavated material are greatly facilitated. The porcelain having been burnt is now in the state 

In buildmg the cylinder, 9 space large enough to ad- called biscuit; it is translucent and perfectly vitreous. 
mit an iron plate IS dug out, when the plate is inserted Having had the flint rubbed off the surface and been 
and bolted to those already in posItion , adjoining carefully examined, it is sent into the dipping room. 
spaces are then excavated and other Dlates put in, and The dipping room is supplied with large tubs of va
in this way the flylinder is formed-plate by plate, and rious glazes, suitable to the different kinds of ware. 
ring by ring, until bed rock is reached. When com- The glaze is really a kind of glass, which is chemically 
pleted, it is cleaned out and the concrete laid. prepared of borax, lead, flint, etc. , that when burned 

The plant for carrying on the work consists of a dou will adhere to the porcelain, and will not craze or 
ble air compresser-which may be quickly converted crackle on the surface. This glaze is ground very fine 
into a hoisting engine when necessary-a. twenty-five (being on the mill for about ten days) until it assumes 
light dynamo for iHuminating the interior engines, etc. the consistency of cream. The process of glazing is 

With regard to the cost of work of thIS nature, we I simple, but requires a practiced hand, so that every 
are assured by the contractors that similar cylinders I piece may be equally glazed and the glaze itself equally 
can be sunk to any depth up to 500 feet for less than l distributed over the surface. 
one hundred dollars per foot. From the dipping room the ware is brought into the 
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drying stove, where the glaze is dried on the ware. It 

is then taken by women into the trimming room, where 
any superfluous glaze is taken off, and defective places 
are made good. From this room it is taken to the glost 
oven placing house, where the greatest care and clean
liness are required, as should any dust or foreign sub
stance get on the glaze it will adhere in the fire, and 
very likely spoil the piece. 

The glost oven is of the same construction as the bis
cuit. It takes sixteen hours to fire, and the tests are 
made in the same manner as in the biscuit oven. The 
average heat is equal to about 11, 000" Fah. In about 
thirty-six hours the oven will be sufficiently cool for 
the ware to be removed. It is then sent into the white 
warehouse, where it is sorted and given out to the 
painters and gilders, to be decorated according to the 
orders on the books. 

Visitors generally look forward with pleasure to the 
mysteries of the decorating department. It is interest
ing to watch the painters, some on landscapes, others 
on birds or flowers or butterflies. All are interested in 
their work, which to the uninitiated may appear at 
first sight to be very unpromising, the colors being 
dull, and the drawing unfinished. As the work advan
ces, it will be better · understood. After the first " wash 
in " has been burned, and the painter has worked upon 
it for the second fire, the forms and finish, both in styl . 
and color, begin to appear. 

The colors used are all made from metallic oxides; 
thus copper gives green and black ; cobalt, blue ; gold, 
purple ;  iron, red, etc. 

The painters are trained from about fourteen years 
of age under special instructors; they thus acquire a 
facility of drawing and general manipUlation of the 
colors which is found almost impossible to attain at a 
later period of life. 

The gilding process is carried on in rooms adjacent 
to the painting. The elaborate and finely executed 
patterns in gold are all traced by the hand. The work
men require special training for this department also, 
correct drawing and clean finish being absolutely ne
cessary. For the purpose of getting correct circles and 
speedy finish on circular pieces, a simple mechanical 
contrivance is used. A small table or stand with a re
volving head receives the plate or saucer or cup, 
which is carefully centered so as to run truly. 'The 
time required for enamel kiln firing is about six hours. 
-Pottery GazetfA>, 

Balloons and Soap Bubbles. 

Any photographer who may have had his stock of 
collodion rendered useless through the introduction of 
gelatine plates may find a pretty use for it during the 
winter season by converting it into balloons. We 
hasten to say not for outside use ; we have no intention 
of endeavoring to rival our esteemed correspondent, 
.Mr. Shadbolt-toy balloons for ascending indoors, we 
mean. Oollodion is superior to all other substances for 
this purpose, and with care and a little dexterity a 
small quantity of col.odion will furnish a good sized 
balloon. We have seen them from six inches to twenty
four inches in diameter. 

The mode of manufacture, which is simple, is as fol
lows : An ordinary glass flask-the shorter its neck the 
better-is carefully cleaned, rinsed out witl1 distIlled 
water, and perfectly dried. A quantity of collodion is 
then poured in, and the flask turned round in all direc
tions until it is evenly coated, when the residue can be 
poured out, taking care to have the inside of the neck 
also covered with the collodion. The flask is then placed 
neck downward in a warm place tIll thoroughly dry; 
it will be well to give it two full days so as to insure the 
absence of all moisture. All that remains is to with· 
draw this coating of collodion without breaking It-a 
rather delicate operation, but one that can bc' per 
formed by not being over-hasty, and carefully humoring 
the film. When it is quite WIthdrawn it can be eaSIly 
filled with gas from a gas bracket, and will thel,l, from 
the lightness of the material, ascend in any room The 
larger sizes are made in glass carboys, and form very 
effective obj ects. 

Those of our readers who do not care to p;o to this 
trouble, and yet would lIke to have some means of an 
unusual kind for amusing theIr juvenile sitters, should 
make a solution for soap bubbles, which can be inflated 
by hydrogen if preferred. With a properly made solu· 
tion it is quite easy to produce bubbies ciose upoll a foot 
in diameter, which can without bursting be rolled along 
the floor, played with like a shuttlecock-using the arm 
as a bat ; or they can be placed upon a table to be ad· 
mired, and many a happy, natural pose obtained when 
every other means have been employed. A solution of 
oleic acid is better than soap with glycerine and water. 
-British Journal of Photography. 

THIRTY years ago an elm on the farm of P. Mariner, 
of Penn Yan, blew down, and the trunk, which re, 
mained in the soft ground and ran along fifty-eight 
feet, began to sprout. Now twenty-six trees, well 
grown, perfect, and some of them fifty feet high, are 
the result. They are not branches, but have roots, and 
are independent of the original trunk. 
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The Uruapan Ware. 

Among the Mexican exhibits at New Orleans are 
specimens of the above ware, which are greatly admired. 
An interesting article from the pen of Mr, J. M. Franco, 
of Uruapan, is given in the lJ£exican ji'inancier. 

The articles which he describes comprise the wooden 
bowls, or Jicaras, trays, center tables, and other objects 
made by the natives of that town, with no other in
struction than that which has been handed down from 
their ancestors, as it has long been an industry peculiar 
to that locality. The wood used must be perfectly dry 
and of a porous nature so as to receive the first coat of 
sizing, The wood of the linden tree possesses good quali
ties, and is employed to a great extent. The sizing, 
which is applied first to the surface of the wood, is pre
pared by adding a fine powder of what the Indians call 
tepushuta to some drying oil, as chia, nut, or lillseed, 
mixed with axe. It is spread over the wood and then 
rubbed in with the hand, an operation which requires 
considerable practice in order to obtain an even distri
bution and a thorough absorption into the wood. It 
is then ready for the reception of the different colors. 

These colors are made, as a general thing, from the 
crude materials by the Indians, although a few \re 
bought already manufactured. Burnt gypsum, white 
lead, and ihuetacua" reduced to a fine powder, are 
used in their preparation, and some of the colors are as 
follows, all of which are also pulverized except vermil
ion : Black earth, native ocher, Prussian blue, red 
lead, vermilion, commercial ocher, ehrome yellow, and 
carmine. 'fhese colors are combined to form others as 
necessity or the taste of the painter requires, and all, 
excepting the black, may be mixed with white. With 
the vermilion and red lead, ihuetacua alone is mixed ; 
with blue and orange, gypsum ; and with all others, 
white lead. In the two latter cases a little of the ihtw
tacua is addE)d, to insure a quick drying and a good 
polish. Vermilion cannot be applied directly upon the 
sizing, as it would soon discolor, therefore it is neces
sary to put on a ground of red lead before adding the 
vermilion. 

After the sizing has been put on, the color forming 
the groundwork is applied with a wad of cloth and 
rubbed in softly. As the color becomes incorpOlated 
in the sizing and at the same time is polished, powder 
is add ed until the coloring is perfectly uniform, except 
when the intention is to produce a mottled appearance, 
which gives a good effect, especially when the ground
work is dark blue. In order to save time it is custom
ary to paint the ground color on several pieces at once, 
before proceeding to detail. When the primary color 
i& dry, an outline of the drawing is made with a sharp 
point, commencing with the next principal eolor, which 
serves as a g-round in its turn. For example, if a bunch 
of flowers is to be painted, the outline of the leaves is 
drawn, and inside of this outline the painter scrapes 
off everything which has been put on, down to the 
wood, applies a new coat of sizing and the green color
ing matter, using the cloth and rubbing the color in 
with the same care and deliberation. This color then 
serves as a ground for drawing the structnre of the 
leaves, and the same operation is carried out with the 
all the different colored flowers, each color being ap
plied directly to fresh sizing on the wood, so that no 
color is added to another, thereby insuring permanence, 
so that the arlicles can be washed without fear of de
stroying the colors. It gives some idea of the care and 
the lengtp of time' bestowed on these works of art 
When it is considered that each color must dry thor
oughly, although it takes two or three days, before a 
new one is applied, and eaeh shadow, high light, or new 
combination of color requires a distinct operation. The 
only way of economizing time is to have a number of 
articles in the same stage of painting, so that while 
one is drying the same color may be applied to the 
next one. 

After the pigments are rubbed in, they are polished 
with the palm of the hand, and the Indian women are 
also very expert in polishing them with the forearm 
when the form of the article permits. 

. , . , .  
Liquid Hydrocarbons as Fuel. 

In the course of a recent address at the Society of 
Arts, Sir Frederick Abel, when dealing with the vari
ous industrial applications of science which have taken 
plaee in recent· years, referred to the use of certain 
liquid hydrocarbons as fuel for engine purposes. His 
remarks on this subject were as follows : 

It is many years sinee attention was first directed to 
the advantages indieated by theory, and which appear
ed practically realizable, from the applieation of cer
tain liquid hydrocarbons as fuel for engine purposes ; 
and before even chemists dreamt of the possible future 
value of coal tar as a source of brilliant dyes, attempts 
were made to apply crude coal tar naphtha as fuel for 
boilers. Later on crude petroleum, and the heavier 
and less readily inflammable liquid hydrocarbons re
maining after extraction, from coal tar and petroleum, 
of the portions available for color-producing and illu
minating purposes, have been applied experimentally 
in this direction from time to time, and with some suc
cess; the liquid being injected into the fireplace ,in the 
form of a spray, by means of ordinary or superheated 
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steam. A successful experiment has quite recently been 
made at the Forth Bridge works, in working the fur
I\ace of one of the air-compressing engines -ffith the re
sidual product of the distillation of shale oil, obtained 
at one of the largest Scotch mineral oil works. 

This butter-like material, liquefiable by heat, for 
which no use has been found, even for coarse lubricat
ing purposes, and which cannot be ignited by the ap
plication of flame in the ordinary way, is allowed to 
flow through a superheating apparatus, and is thence 
carried into the furnace by a powerful j et of superheat
ed steam. The force of the j et draws a powerful cur
rent of air into the center of the flame produced by 
burning the mixture of vapors and of minutely divid
ed liquid ; .l1nd the reslJ,lt is said to be an almost perfect 
combustion of the fuel, with total absence of smoke and 
of solid residue in the furnace. Even at the locality of 
this experiment, where coal is cheap, it is claimed that 
an ultimate economy will be effected by the use of this 
fuel ; the cost of labor for stoking being much dimin
ished. This experiment has been valuable as showing 
that the residual products of British mineral oil works 
may be utilized with advantage as substitutes for coal. 
But far more important results have been obtaiued in 
this direction in Southern Russia during the last few 
years. The value of the residual product of petroleum 
distillation, as an efficient and economical source of 
steam power, has been conclusively established in con
nection with the marvelous development, by the 
Brothers Nobel, of the petroleum industry at the Baku 
works, which are fed through pipe lines of an aggre
gate length of upward of 60 miles, by the apparently 
inexhaustible supplies of petroleum of the Aspheron 
Peninsula. 

The residual or heavy oil, which remains after extrac
tion of the illuminatiug and the lubricating oils from 
the petroleum, and of which Messrs. Nobel alone now 
produce 450, 000 tons annually, is already used as fuel on 
upward of 300 steamers upon the Caspian Sea and the 
Volga, and by the locomotives on the Trans-Caucasian 
and Trans-Caspian railways. Its use is also extending 
to other railways in Southeast Russia and to manufac
tories in Moscow, where it is rapidly replacing English 
coal. In an instructive paper on the employment of 
refuse petroleum as fuel in locomoti ve engines, recently 
communicated to the Institution of Mechanical Engi
neers, Mr. Urquhart has shown that, weight for weight, 
it has 33 per cent higher evaporative value than anthra
cite, and that while 60 per cent of efficiency is realized 
with the latter, 75 per c,ent is obtained with petroleum 
refuse. The very rapidly continuous extension of the 
Russian petroleum industry appears to assure a most 
important future to liquid fuel ; and though it is 
hardly likely to compete in this country with coal fpr 
locomotive purposes generally, the comparative ease 
with which its perfect combustion is now insured ap
pears to render it especially"suitable for employment in 
underground railways ; while its use in steamers cannot 
fail to be attended with important advantage in many 
special services. 

Plumbing at the Tilne or E dward III. 

The following is a full text of a remarkable ordinance 
existing more than 500 years ago relating to plumbers. 
The Sanitary News has unearlhed the doeument, which 
we copy verbatim. 

38 Edward 3d, A.D. 1365. Letter Book E. (Norman 
French.) 

}\fay it please the honorable men and wise, the Mayor, 
Recorder, and Aldermen of the City of London, to grant 
unto the Plumbers of the said City the points that here 
follow : 

In the first place that no one of the trade of Plumb
ers shall meddle with the works touching such trade 
within the said City, or take house or apprentice, or 
other workmen, in the same, if he be not free of the 
City ; and that, by assent of the best and most skilled 
men in the said trade, testifying that he knows how well 
and lawfully to work, and to do his work; that so the 
trade may not be scandalized, or the commonalty dam
aged and 'deceived, by folks who do not know their 
trade. 

Also, that no one of the said Trade shall take an ap
prentiee for less than seven years ; and that he shall 
have him enrolled within the first year and at the end 
of his term shall make him take up his freedom, ac
cording to the usage of the said City. 

Also, that every one of the Trade shall do his work 
well and lawfully, and shall use lawful weights, as well 
in selling as in buying, without any deceit or evil in
tent against any one ; and that for working a clove of 
lead for gutters, or for roofs of houses, he shall only 
take one-half penny ; and for working a clove for fur
naces, tappetroghes, belfries, and conduit pipes, one 
penny ; and for the waste of a wey of lead when newly 
molten [he shall have an allowance of two cloves], as 
has been the usage heretofore. 

Also, that no one for singular profit shall engross 
lead coming to the said City for sale, to the damage of 
the eommonalty; but that all persons of the said Trade, 
as well poor or rich, who may wish, shall be partners 
therein at their desire. And that no one, himselt or 
by another, shall buy old lead that is on sale, or shall 
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be, within the said City or without, to sell it again to 
the folks of the said trade, and enhance the price of 
lead, to the damage of all the commonalty. 

Also, that no one of the said Trade shall buy stripped 
lead of the assistants to tilers, laggeTs, or masons, or of 
women who cannot find wa;rranty for the same. And 
if any shall do so, himself or by his servants, or if any 
one be found stealing lead, tin, or nails, in the place 
where he works, he shall be ousted from the said Trade 
forever, at the will and ordinance of the good folks of 
such Trade. 

Also, that no one of the said Trade shall oust another 
from his work undertaken or begun, or shall take away 
his customers 0 r his employers to his damage, by en
ticement through carpenters, masons, tilers, or other 
persons, as he would answer for damage so inflicted, by 
good consideration of the masters of the Trade. 

And if any one shall be found guilty under any one 
of the Articles aforesaid, let him pay to the Chamber of 
the Guildhall, in London, for the first offense 40 pence ; 
for the second half a mark; for !the third 20 shillings ; 
and for the fourth, 10 pounds, or else forswear the 
Trade. 

The Fire Waste or the Co untry. 

Mr. C. J. Hexamer has been delivering a series of lec
tures before the Franklin Institute, of Philadelphia, on 
the fire waste of the country. 

His lectures have received considerable attention, and 
the Fireman's Journal, of this city, from whose columns 
the following is extracted, considers Mr. Hexamer's lec
tures full of practical suggestions. His lecture last week 
was on " Fires in Textile Mills, " t,he special feature of 
it being on the construction of such mills with a view 
to fire prevention. The lecturer said that one of the 
most important precautions .to be observed in ereeting 
mills was to insure the confining of a fire to the apart
ment in which it originates. All stairways and elevat
ors should be built in a shaft beside the building 
proper, the openings between them being shut off at 
the different floors by iron doors. The next precaution 
to be observed is in the constrnction of the floors. 'fhe 
best form (If fireproof floor is of brick arches built be
tween iron girders placed at short distances. Floors of 
concrete or " terra cotta lumber, " a porous clay material 
that can be readily cut and shaped with edge tools, rank 
next in security. If ceilings are of wood, they may be 
covered with fine wire netting and plastered over, or 
they may be rendered practically " fireproof " by coat
ing with asbestos paint or by liberal and frequent ap
plications of common lime whitewash. Additional loss 
is frequently caused by having floor beams so deeply 
embedded in the side walls that when they burn 
through in the middle the weight upon them causes the 
overthrow of the walls wilen the floors fall in. This can 
be easily avoided by placing the j oists so that they fall 
out when burned through in the middle. Fire doors 
are best made of heavy wood, covered on both sides 
with sheet iron and fastened to the briek wall. Two 
fruitful causes of fires in mills are the lighting and heat
ing arrangements. Hot water pipes are the safest, steam 
pipes ranking next. To avoid having combustibles 
placed in contact with them, they should be suspended 
from the ceiling, where they are out of the way and 
give the best heating results. The incandescent elec
tric light is the safest, though there are many risks 
when improperly introduced. Mr. Hexamer explained 
how such risks might be avoided. 

4 ' 0  . ..  
The International Inventions Exhibition, London. 

The applications for space have now all been exam
ined by sub-committees of the Council, and a selection 
has been made of the most promising. The number of 
applications has been so great that it has been decided 
to limit very strictly the admissions in those classes 
which may be considered to have been fully represent
ed in the exhibitions of the present and of the past 
year. The Council will, therefore, be obliged to refuse 
many valuable exhibits in such classes as those relating 
to food, clothing, and building construction. I t will 
even be a difficult matter to accommodate those which 
have been selecte(l, and it is feared that the list will 
have. to be still further reduced. As soon as possible, 
information will be sent to those who have applied for 
space; but the enormous number of applications, far in 
excess of what was expected, has made it impossible 
to do this up to the present. The guarantee fund now 
amounts to £48, 280, a sum considerably in excess of that 
subscribed for the Health Exhibition or for the Fish
eries, the amount for the former being £26,518, and that 
for the latter, £26, 656.-JournaZ of the Society of Arts. 

• • • 11 .. 
THE Buletin Commercial, of Havana, gives an ac

count of a perpetual motor invented in Barcelona, said 
to consist of a wheel with arms, which is furnished with 
weights, the po:wer being developed by the movement 
of the weights from the extremities of the arms toward 
the center. The power of the motor, it is alleged, may 
vary from eight pounds up to thousands of H. P. We 
are sorry to be obliged to say that this is a very old 
form of perpetual motor, which up to the present time 
has stood still. 
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Electric Lighting in London. I fill the swamp. Those trees that fell over by the roots, 

At a recent meeting of the Society of Arts, London, and known as ' windfalls, ' to distinguish them from the 
Mr. W. H. Preece gave an interesting account of his ' breakdowns, '  are the ones most sought for commercial 
observations in this country concerning the use of the uses, and they are found and worked as follows : The 
electric light, after which the chairman, Sir Frederick log digger enters the swamp with a sharpened iron rod. 
Bramwall, spoke of the great obstacle to the progress He probes in the soft soil until he strikes a tree, proba; 
of electric lighting in England, viz . ,  that owing to the bly two or three feet below the surface. In a few mi
wires having to be put under the streets, the belief be- nutes he finds the length of the trunk, how much still 
ing entertained (though that was a moot point) that remains firm wood, and at what place the first knots, 
the local authorities had no power to grant permission which will stop the straight ' split ' necessary for shin
for this, and that Parliament had to be applied to. Mr. gles, begin. Still using his prod, like the divining rod 
Hammond had spoken as if the only objection to this of a magician, he manages to secure a chip, and by the 
was the delay and expense in obtaining the act, and smell knows whether the tree is a windfall or break
why he and every other speaker had 
refrained from touching on what 
was the real obstacle he did not 
know; but it was a pity to close the 
discussion without reminding the 
meeting of what it was that really 
prevented electric lighting from cen
tral stations being carried out in 
England. It was not simply that 
an act of Parliament had to be ob
tained, but that when obtained it 
would be unfair, because it would 
have to be in accordance with a 
general act which must have been 
passed with the express intention of 
forbidding the progress of electric 
lighting. 

Imagine a new steamboat com
pany being started in Liverpool, 
which would have to use the docks, 
and assume that these docks belong
ed to the corporation, and that to 
be allowed to use them it was neces
sary to obtain an act of Parliament, 
and that the condition of its being al
lowed to use the docks was that at 
the end of twenty years, if the com-
pany paid a dividend, the corpora-
tion should be entitled to purchase the undertaking for 
the value of the old materials;  but if the company did 
not pay, the corporation should not be obliged to 
purchase. He said that this appeared to his hearers to 
be ridiculous ; but why was it more ridiculous in con
nection with a steamboat company than in connection 
with the distribution of electricity? 

It was a mere accident that they had to go to Parlia
ment ; it was because they required to lay the wires un
der the streets in the same way as gas companies re
quired to lay gas pipes. When the Electric Lighting 
Act was in the House of Commons, the Board of Trade 
tried to say that at the end of fifteen years the local 
authority in whose district the wires were laid should 
have the option of purchasing the undertaking, not for 
what it had cost, but on the 
then value of the material 
for their purpose. All appa
ratus put down in process of 
developing, which had been 
removed to make way for bet
ter, would not be reckoned as 
one shilling in the valua
tion. 

When the bill got into the 
House of Lords, an effort was 
made to improve it, but the 
utmost concession obtained 
was to increase the fifteen 
years to twenty-one ; and thus 
it stands that, at the end of 
that time the company, if the 
venture paid, must submit to 
be bought out at the value of 
the old materials. If it did 
not pay, no one would care to 
take it ; but the company 
might go on until they had 
worked the affair up to a 
profit, not for their own bene
fit, but for that of the local 
authority, for after the first 
option of purchase, at the end 
of every fi ve years in perpetu-
ity the option rearose, and 
might be exercised to purchase the property for the 
value of the old materials. 

Su bterranean Woods. 

Clarence Deming, in his " By-ways of Nature and 
Life," says of the swampy region of southern New Jer
sey : 

" The huge trees which lie under the swamp to un
known depths are of the white cedar variety, an ever
green, known scientifically as the Cupresses Thyoides. 
They grew years ago in the fresh water, which is neces
sary for their sustenance, and when in time, either by a 
subsidence of the land or a rise of the seas, the salt 
water reached them, they died in numbers. :aut many 
of them ere they died fell over as living trees, and were 
covered slowly by the deposits of muck and peat which 

GOUPIL'S FLYING MACHINE. 
down. Then he inserts in the mud a saw like that used 
by ice cutters, and saws through the roots and muck 
until the log is reached. The top and roots are thus 
sawed off, a ditch dug over the tree, the trunk loosen
ed, and soon the great stick, sometimes five or six feet 
thick, rises and floats on the water, which quickly fills 
the ditch almost to the surface. 

The log is now sawed into lengths two feet long, 
which are split by hand and worked into shingles, as 
well as into staves used for pails and tubs. The wood 
has a coarse grain which splits as straight as an arrow. 
The shingles made from it last sixty or seventy years, 
are eagerly sought by builders in southern New Jersey, 
and command in the market a much higher price than 
ordinary shingles made of pine or chestnut, which last 

GOUPIL'S FLYING MACHINE. 
for roofing usually not more than twenty or twenty
five years. In color the wood of the white cedar is a 
delicate pink, and it has a strong flavor, resembling 
that of the red cedar used in making lead pencils. The 
trees, once fairly buried in the swamp, never lolecome 
waterlogged, as is shown by their floating in the ditches 
as soon as they are pried up, and what is more singular, 
as soon as they rise they turn invariably with their un
der sides uppermost. These two facts are mysteries 
which science has thus far left so. The men who dig 
the logs up and split them earn their money. The work, 
according to the Industrial World, is hard, requiring, 
bE'sides lusty manual labor, skill and experience ; the 
swamps are soft and treacherous, no machinery can 
be used, and long stretches with mud and water must 
be covered with boughs or bark before the shingles can 
reach the village and civilization. 

[JANUARY la, ISaS· 
GOUPIL'S AEROPLANE. 

The accompanying figures give end and side views of 
an aeroplane devised by Mr. A. Goupil, and described 
by him in a recent work upon aerial navigation. The 
apparatus might be termed a sort of aerial velocipede. 
The man, in order to obtain speed, acts at one and the 
same time, though the pedals, a a, and the connecting 
rods, b b, upon a wheel that moves over the ground, 
and through jointed arms, C c, upon the helix, e ;  and 
he likewise acts upon the rudder, j, and the tail lever, 
by means of cords. In measure, as the apparatus ob
tains velocity its weight diminishes on account of the 
increase of the vertical reaction of the current, and, 

finally, it ought to ascend and 
maintain itself aloft solely through 
the motion of the helix combined 
with the sustaining action of the 
wings and regulating and directing 
action of the rudder. Equilibrium 
must be maintained through the 
displacement of the man's center of 
gravity. 

The construction of the appara
tus (which is of thin strips of wood 
cross-braced by tough wood and 
covered with silk) is of the lightest 
character. The whole weighs 220 
pounds. 

Certain persons will smile, per
haps, upon first glancing at the fig· 
ures of this new aerial velocipede; 
and others, upon reading the con
ditions of the apparatus' working 
and the hopes that are had of it, 
will be tempted to ask us if such 
apparatus have already operated 
-a question which we cannot an
swer affirmatively. However, if it 
is allowable to smile innocently at 
such claims, it is perhaps less allow
able to have doubts. '1'he rules of 

mechanics do not contradict the assertion that it will 
one day be possible for man to rise and direct himself 
in the air when the latter is undisturbed by storms. 

When aluminum and still lighter and more powerful 
motors shall intervene, the solution of the problem will 
not have to be long awaited. But what will prove 
more difficult yet, after this very solution, will be the 
practice of the thing. It is not everything to have a 
sure and well rigged ship that fulfills all the conditions 
of good navigation, for a crew is likewise necessary. 
When, then (however distant the period), it shall be 
felt that the end has been about reached, it will be 
necessary to instruct the future fliers to preserve that 
coolness and precision of motion in the air that should 
contribute to secure the necessary conditions of precise 

maneuvering and perfect 
equilibrium.-Chroniq1le In
dustrielle. 

.. . ... 

Mechanical Toys-. 

The recent holiday season 
is said to have afforded a par
ticularly active business in 
mechanical toys. A dealer 
says : " The run on them has 
been something wonderful. 
The baby doll that walks and 
squeaks, says mamma and 
papa at each mechanical the
atrical stride, sold like hot 
cakes. They have simply been 
improved upon very much, 
but not recently invented. 
The mechanical smoking man 
is a late patent. It is a comi
cal figure of a man eleven 
inches high, seated on a black 
walnut box and a small keg 
at his elbow, with the histo
rical long pipe and mug of 
beer in his hand. Place a 
cigarette in his pipe, and, 
when wound up and the ci
garette lighted, the figure will 

draw and puff the smoke in a perfectly natural man
ner. The motions of the head and arm and the action 
while smoking are perfect. These have sold rapidly 
to the small boys, ambitious to learn how to smoke 
and use tobacco. 

" But one of our latest hits is the stump orator. It is a 
negro with a carpet bag in one hand and an umbrella 
in the other. He makes motions, pounds the desk 
in front of him with the umbrella, and assumes 
positions of appeal, entreaty, fierceness, and humor 
such as the orators of the day do when speaking. The 
dog cart with the dude in it - driving a prancing horse 
is put in the show window for the first time this 
season. 

By winding it up, away it goes until it runs down. 
The bear that walks about snapping his jaws cost a lot 
of time and money to perfect. " 
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A ONE THOUSAND FOOT TOWER. 

In January, 1874, the SCIENTIFIC AMERICA.N gave 
the drawings and details of a one thousand foot tower 
which was proposed to be constructed by Clarke, Reeves 
& Co. , in Fairmount Park, Philadelphia, Pa. , near the 
Centennial Exhibition grounds. This idea was not 
carried out, but it has just been taken up again in 
France. 

The example of the largest buildings that have been 
constructed up to the present shows that it is difficult, 
with materials in which stone plays the chief role, to 
exceed a height of from 490 to 525 feet, which may be 
considered as a limit rarely reached. In fact, the prin
cipal heights of known buildings are as follows : feet. 

Washington Monument . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 555 
Cologne Cathedral . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  520 
Rouen Cathedral . . .  . . . .  . . . .  . .  . . . . .  : . . . . . . . .  . . . . . . . . . . . . .  .490 
Great Pyramid of Egypt . .  . .  . . . .  . . . . . . . . . . . . . . . . . . .  ' "  . . . .  .478 
Cathedral of Strassburg . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 465 
OJ.thedral of Vienna . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 452 
Saint Peter's of Rome . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  483 
Capitol, Washington . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  288 
Spire of the Invalides . . . .  . . . .  . . . .  . .  . . . . . . . . . . . . . . . . . . . . . . .  344 

In order to exceed these heights it is necessary to 
have recourse to the use of metal, which is the only 
material that permits not only of supporting the ver
tical reactions of the structure, but also of resisting the 
stresses of flexion resulting from the action of the wind, 
and which is considerable for great heights. 

It is such an application that has permitted the au
thors of the project of which we are speaking to pro
pose a monumental tower that they have no fear of 
carrying up to a height of 300 meters (984 feet), and 
which will thus be nearly double that of the highest 
monuments known. This height of 300 meters might 
again, if need be, be notably exceeded. 

The tower is designed, in the mind of its projectors, 
to form part of the structures that will be erected on 
the occasion of the Universal Exhibition of 1889. 

The metallic columns that have been constructed in 
recent times have usually reached a height of about 
195 feet, and, in the present state of engineering art, 
there are no very serious difficulties in the way of 
reaching 260, and even 325 feet ; but the question is en
tirely otherwise with the projected height of 984 feet, 
and in the detailed study there occur difficulties analo
gous to those that would be met with in the study of a 
bridge were it desirbd t-Q pass from a span of 490 to one 
of 984 feet. 

In fact, to cite but one special point, if we do not wish 
to multiply the uprights of the framework, we are forced 
to put in diagonal stays which exceed practical limits, 
�nd whi<)h . .at Jh� base ofthEl column . reach lengths of 
more than 325 feet. 

If, on the contrary, we multiply the uprights, we get 
a structure which is extremely heavy and of a deplor
able architectural effect. It was necessary, therefore, to 
find a mode of construction which should limit the 
number of uprights, and nevertheless permit of doin g 
away with the diagonal stays. This has been achieved 
in the present proj ect, presented by Mr. G. Eiffel, the 
builder of the Garabit Viaduct. The framework of 
the tower consists essentially of four uprights that form 
the corners of a pyramid whose faces form a curved 
surface. The curve of such surface is determined by 
certain theoretical considerations of resistance to the 
wind that are characteristic innovations of the project, 
and to which we shall have occasion to revert when the 
latter is definitely established. 

Each of these uprights has a square section that di
minishes from the base to the summit, and forms a 
curved latticework 49 feet square at the base and 16 at 
the top. The bases of these upright are spaced 328 
feet apart. They unite at the apex and form a plat
form 33 feet square. These uprights are anchored to a 
solid masonry foundation, 
and are connected at dif
ferent heights by horizon
tal platforms that serve as 
a support for vast halls 
which will be utilized for 
the different services that 
will be installed in the 
tower. The one on the 
first story, the flooring of 
which will be 230 feet from 
the ground, presents a su
perficies of about 5,400 
square feet. 
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A ONE THOUSAND FOOT TOWER. 

23 
violence of atmospheric currents at such a height, has 
not yet been solved. 

4. Astronomical Observations.-At this great height, 
the purity of the air, and the absence of the fogs that 
often cover the horizon of Paris, will permit of a cer
tain number of observations that are now nearly im
possibk in ordinary weather in this city. 

5. Electric Lighting at a Great Height.-By arrang
ing electric lights of sufficient power upon this tower, 
as has been done in certain American cities, it will be 
possible to obtain a general illumination whose advan
tages have long . been recognized, but which has not 
yet been realized on a vast scale. In this way the en
tire exhibition and its approaches may be lighted in 
the completest and most agreeable manner, by means 
of a single luminous center. 

Still other applications may be foreseen, either in the 
domain of practice, such as the indication of time to a 
great distance, or in the domain of science, which will 
for the first time have at its disposal a height of 984 
feet that will permit of studying the fall of bodies, the 
resistance of air at different velocities, certain laws of 
elasticity, the compression of gases or vapors, the 
planes of oscillation of the pendulum, etc. , etc. -Les 
Annales des Travaux Publics. 

. . .  , .  

MACHINE FOR MAKING COMPRESSED YEAST. 

The engraving which we present herewith is suffici
ently clear to enable the apparatus to be readily un
derstood. After the device is properly mounted, a force 
pump is connected with the chamber in which the yeast 
has been placed. 

The filters consist of fabrics which are stretched in 
frames, these being held firmly pressed against one an
other, so that the yeast may not escape between the 
points of contact of the frames. 

In order to put the apparatus in working order, the 
wheel screw is turned until the filtering plates press 
firmly against one another. The machine is charged 
by means of the force pump which is connected with it. 
At first it is necessary to pump quite slowly, until the 
liquid passes through all the chambers of the filter, 
and then the pump is worked more rapidly until it be
comes quite difficult to move it. 

As soon as t.he water ceases to flow, except drop by 
drop, from the opening, which occurs ordinarily in 40 
or 45 minutes, and as soon as the safety cock connected 
with the receiving pipe permits the yeast to escape (be
ing driven back by the pump), then is it time to empty 
the chambers. In order to accomplish this, the wheel 
is turned and the movable head of the first filter chani
bel' is removed, which leaves the yeast quite exposed ; 
the yeast is scraped with a knife from the straining 

arranged as to give absolute security. Aside from the cloth into a receiver placed under the press. In the 
attraction and monumental aspect that will be pre- same manner each chamber is emptied in succession. 
sented by this tower, the boldest manifestation of en- This being accomplished in order to put the press in 
gineering art of our epoch, it will be susceptible of dif- I a proper condition for future use, care must be taken 
ferent uses that will be taught by experience, and, to remove all the yeast that may cling to the frames 
among which, we can already foresee the follow- and the straining cloths. If this precaution is not takiln, 
ing: the yeast will probably escape from the chambers dur-

1. StrategiC Observations. -In case of war there may ing the next operation. 
be seen from the tower all the movements of the ene- The improved yeast presses of Messrs. vVegelin and 
my within a radius of ten miles. Hubner are constructed on four models. The largest, 

2. Communications by Optical Telegraphy.-In case which are provided with 18 chambers, will produce 
of an investment, or of suppression of the ordinary from 3, 000 to 3, 500 pounds of compressed yeast in 12 
telegraph lines, it will be possible from this elevated hours, ready to export. As they only measure about 6 
post to communicate by optical telegraphy with places by 3 feet, the room they occupy is very small as COlll
at a considerable distance, such as from Paris to Rouen, pared with the work they accomplish. 
for example, where the second observer will be placed One man is sufficient to operate the press. The 
upon a high hill. liquid yeast is reduced without the slightest loss to the 

3. Meteorological Obse1'vations. --'-An observatory at desired consistency, aud the water which is squeezed out 
984 feet above ground does not as yet exist, and a of the yeast is quite pure, while the preparation of the 
large number of questions, notably the direction and yeast is accomplished with great cleanliness. The fil-

tering cloths used in these 
presses are placed in the 
closed chambers on frames 
having fine perforations. 

This is a much more satis
factory process than the 
filtering pockets employed 
with presses provided with 
a simple lever or screw. 
These pockets under the 
weight of the press are dis
tended laterally. The fab
ric is rapidly worn, and 
these pockets when filled 
with yeast give way, and a 
loss of the yeast is an in
evitable consequence. 

This defect is not to be 
apprehended with the fil
ter press, and the saving 
resulting from its use would 
very soon pay the first cost 
of the machine. -La Distil-
lerie. 

At the lower part, and 
in each of the faces, is a 
large arch of 230 feet open
ing, forming the principal 
element of the decoration. 
It gives the tower that 
monumental aspect which 
is indispensable for the pur
poses f()r which it is in
tended. At the apex there 
is a glass cupola f r  o m  
whence a vast panorama 
may be seen by the specta
tor. This part will be 
reached by elevators in the 
interior of the uprights, so MACHINE FOR MAKING COMPRESSED YEAST. 

THE amount of counter
feit paper money ilOW in 
circulation is said to be 
less than at any time in 
the last twenty years. 

© 1885 SCIENTIFIC AMERICAN, INC



Ititutifi t !mtritau. (JANUARY 10, 1 885. 
Oxalic Acid. I to be watered , and yet does not become dry ere the growth' 

Oxalic acid exists in combinat.ion with ammonia in guano, issues from tbe bulb. Mai91y on this account, too, are 
w ith calci u m  in many plants, such as rhubarb, curcuma, cutting a n d  seedlings kept rather close and al w ays screened 

Syncope Treated by Reversing. ginger, squills, orris, val erian, quassia, and as acid potas- from currents of air u n t i l  the roots fairly toucb t.h e  s ides of 
To the Editor oj the Scientific American: siu m oxalate i n  phytol ucca, belladonna, rumex, a n d  oxal is, the pot. At one t ime I u sed to rathe r  largely grow t h e  tuber-

In your article of Novem ber 29, e n t i tled " Chloroform m ost lichen s, and many vegetables. Some urinary calculi o us rooted Tropreolu m ,  and never succeeded so w el l u n der 
Syncope treated by Reversing, " reported by Dr. Garland in consist of oxalate of calcium. It is also found i n  the gall pot culture as when I set one pot w i thin a n othe r, and filled 
the British Medical Journal, he considers that the liU of his bladder, in uterine m ucus, and i n  urinary sed iments. It  is the space between tbem with m oss. Until I ad opted this 
patie n t  was due to reversing the body, and that this si �- formed by the action of nitric acid on most organic com- method I n e ver could m anage the rather miff)" delicate 
pie treatmen t o f a grave trouble was not �sed as mucb as It' pounds ; even sugar, gum, a n d  sawdust yield oxalates when rooted T. azureum. 
sr.ould be ; that he only remembered seelUg o n e  report of heated with bydrate of potassa or sodium. It is generally The pot w ith i n  pot system I used to find help ful in regu
its use. I am con fident that it is n ot gen erally known and made from sugar, molasses, or starch, with n itric acid ; one lating the w atering of such plants as this, as, i f  on look i n g  used, �ince about tbree y ears ago a n  article w a s  publ ished, hundred parts of sugar make fifty-eight t o  sixty of oxalic through i n  the m orning the soil was nearly but not qu i te 
and I think i ll your column8, stating that a French surgeon acid. The dark m other liquids  left in the preparation of ready for more water, I kn e w  I could leave i t  till tbe next 
had discovered t bat mice chloroformed to complete insensi- tartaric acid yield it. Treated w i th glycerine, it is decom- day, and there is noth i n g  so i njurious as giving a plant w ater hi l i ty were instan tly restored by reversin g, that is, bold i ng posed i u to carbon ic and formic acids. now because it will in all probabil ity need some a few hours them up hy t h eir t� ils.  This was very generally recei ved Acid potassi u m  oxalates, called salts of sorrel or salts of hence. I feel sure that in the case of plants grown in small 
and reported as a new discovery m sCIence. lemon, will remove iron stai n s  from paper, linen, an d  pots for decorative p urposes the plan h ere recommended 

It was n ot new, but valuable ,  h o wever, as confirm i n g  the leather but oxalic acid is  generally used. , Its taste is in- would be found to  answer well ; and as to the labor i n vol ved tbeorit -s,  opinions,  and probably the practice of American tensely' sour. Large doses cause vomiting, with burning tberein,  it  would simply be a m atter of first outlay,  to be surgeons.  pain and constriction of the throat and stomach . The vomits quickly compensated for by a decrease i n  tbe  watering. A In 1872, wbire  attending Dr. Julian J. Cbisol m's eye and are dark colored , and may con tai n blood. When the pain plant wi th its roots in a 2% i nch pot put i nto a 4% inch pot ear c l i nic. as a student at University of Maryl and, I wit- is very ;evere, col lapse may ensue, w ith d rowsiness. Some- w ith moss rammed in between the t w o  is more easily mal l 
n essed what might  h ave been an accident from c h l oroform times the symptoms are u n acco u n tably long delayed. Some aged and doe;: not require b alf the atten tion that it would 
i n  th e  hands of jess experienced surgeo n s. Dr. Ch i sol m bas patien t s may l i ve to the twe nty-tbird d ay, but death may h ave done bad it been shifted. 
a record of giving c h l oroform very boldly, and w i tb reo occur i n  fro m  tb ree to twenty minutes, or eigh t  hours. My impression is that plants are far too often repott ed ; 
markable success and good fortune;  b ad the accident Dark d iscolorations of tbe cesophagus, stomacb, gelati n i form with a top dressing and double potting better plants would 
proved fatal , the mo ral effect would have been disastrou s  softening o f  t b e  stom'lch, and even perforat.ion o f  i t ,  m ay o ften be obtained,  a n d  tbey w oulci be better fitted f o r  t b e  
to the class, a n d  prevented many possible operatio n s  w i th occur. The blood is sa id to be uni versally bright in color. purpose for wbich they are intended. In tbe rai,i l l g  o f  
this  and otb e r  valuable amesthet ics. Dr. Cb isol m  taugh t  Antidotes: Chal k  in water, Rlaked lime, dried Whitew ash, seeds I b ave often practiced the pot within pot system, a�, 
" reversing " as a quick an d practical remedy for fain ti ng. etc. It is  o n e  of th e  most rapi d and unerri ng of the com- when tbe pots or pans a re removed to a more airy sitnatiou, 
My read i n g, studyi ng. and l imited experience suggested mon poisons, and hence has rarely been used in the treat- more w ater is generally required, and tender rootlets fre
" reversi n g " as a remedy for chloroform syn cope, and ment of disease. Still it 'can be as safely handled as arsen i c, quently get surch arged . By thoroughly moistening tb e moss during that cl inic I planned a surgeon's table that w ould in· aconite, o r  atropine. It has been suggested in an indura- stuffing every day or two, t.he soil is  easily kept in just the 

stan tly, by w i tbdra w i ng II peg, permit the patie nt's head to go 
dow n an d feet up, tbus mecbanically supplying tbe brain 
witb oxygen ated blood, and restoring I i Fe to tlie patien t. I 
have 10ll g  tbougbt that tbis simple table woulrl lessen tbe 
n u m ber of deatbs, but fortunately or unfortunately, per
b aps, I have never had an aecidell t, and consequent ly no op
portunity to test tbe apparatus myself and give tbe idea 
to the public for what it is  worth . The same end could be 
reached by doctors in  rural dis tricts by havi ng a movable 
support for cot, or table, or board, and without ceremony 
kick it aw ay in event of accident. 

Jos. MUSE WORTHINGTON, M.D. 
Annapolis, Maryland. 

tion of the stomach an d sclerosis of other organs, especially right state of moisture down to t h e  hottom of the pot ; 
of the brain and spine,  in w h i ch it causes softening. It wberefls in an ord i nary w ay the lowermost part of tbe cam
seems to have a specific action on the lumbar a n d  dorsal post dries out n early as soon as the top, an d a rather heavy 
spin al cord. In o n e  case there was great weakness and wateri ng is requi red to m oisten i t through .  By wetting the 
numbness of tbe legs and back, so that tbe patien t could stuffing m aterial and giving a ligbt spri n kliug over the sur
scarcely stand ,  much less walk. In another case, the first face soil , the conditions best suited to root prod uction, and 
thing complained of was acute p'lin in the back, grfldually therefore to healthy growth , are e asily maintained. 
extendi ng d o w n  tbe thighs, occasioning ere long gre(l.t tor- .. I • , • 
ture. In a tbird case the patient complai ned m ore of tbe Preparation oC Paper Pull' with i Sulphurous Acid. 

pain shooting dow n from the loins to the thighs and leg�, Tbe i n ventor of this  process, Mr. Raoul Pictet, never 
than of a pain in the bel ly. In a fourth case there w as numb- tires of multiplying the appl i cations of sul pb urous acid,  a 
ness, tingl i ng, and pricking in tbe back and thighs. In a product wh03e p roperties he has already u tilized u u der vari
fi fth case, there was almost complete loss of power and ous forms in the production of cold . At tbe sixty-s i x t h  
monon in t h e  legs, w h i ch did n o t  p a s s  o ff  for fifteen days. session o f  t h e  Helvetian Soc iety b e  read a paper on tbe use 
It evidently must be, suited to diseases of tbe spinal cord, of this acid anrl of a low temperature for the manufact ure of 
opposite, or very differen t, from tbose which it p roduces. paper p ulp from wood, an article that in recent years has 
The only preparatio n s  which are used are the oxalates o f  come into extensive use in the paper industry. , 
cerium and iroll. The former sometimes controls vomiting, W hen iign eous substances, such as w ood, straw, sea-ges, 
d ue to reflex irritation from pregnancy, n�rvous and uteri n e  etc. , are 4eated, and their tem perature is progressively 
derangements. It is very insoluble, and h e n ce often inert, raised, it is fou n d  that al l tbe multiple pl'oducts con tai ned 
a n d  bas been given in doses of from one  to eigh t grain s  i n  tbese bodies undergo n o  appreciable transformation up 
three or four times a day. The oxal ate of iron is also com- to a temperature of 80° C. Above such a point  tbe gums, 
paratively in�ol uble, and hence nearly inert. resins, and all the prod ucts left in the wood uy tbe risi ng 

� I . '  .. .an d  d escendin g  sap ten d  to become brown, to blacke n ,  and 
Pots within Pots. to carbon ize. The cellulose, w hich constitutes the essent i al 

I h ave often fel t surp rised, says a correspon dent ot The elemen t of each fi ber, is capable of resisting w ithout al tera
Garden, that the advantages of placing one pot w ithi n an- tion up to 180°. Above tbat temperature it becomes decom
other have not bee n  recognized hy pla n t  growers. I n  posed and destroyed. 
one pot the roots m ust be exposed to atmospberic changes In tbe manufacture of pulp for the paper industry, tire' 
calculated to act prejudicially upon .them. object to be attained is th e disengagemen t  of the fi bers of 

)n warm -h ouses w hicb dO ofiot get much ven tilation, and the cel lulose contained in tbe ligneous elements from the In
which are shaded from bot sunsh i n e ,  this di sadvantage is not crusting matters by whicb they are on every sidc e n veloped. 
so apparent, but in the case of cool h ouses w here air is Up to the present time t h e  disin tegrating of tbe wood has 
freely admitted, and where the force of tbe sun is  fully felt� been effected by placing i t  in  small pieces (sawed or chop
it is eviden t  that those roots w hich work tbeir w ay to the ped) into strong boilers, and pouring upou it, simultaneously, 
side of tbe pot are not happily placed. Let any one place solutions of sulphite of lime or magneSia. The whole is 
their hand on the outside of a pot nearest the sun on a fine then raised to a temperature of 150° o r  160°, and allowed to 
day, snd they will be ready to ad mit that the tender rootlets boil for several d ays. All the incrusti ng matters are grad u
of the plant growing in it must be sorely tried. It is tbe ally dissolved, and nothing remains excep t  cellulose ; but 
same in the open air, although it is possible, if not always the carbonization of the incrustation has blac'kened the lat
practicable,  to plunge tbe pots ; but it is even worse in the ter, an d  deposited millions o f atoms of carbon u pon the eJas
case of pots stand ing on window ledges, balcon ies, and tic s ides of the fibers. So repeat ed w ashings and a costly 
similar places, as they not only often get the full sun upon bleaching are rendered necessary before it is possible to sell 
some portion of their surf'lce, but are exposed to every dry- tbe product obtained. 
ing current of air. Mr. Pictet thinks that the majority of thesa difficul l ies 

The wonder is that plants tbus circumstan ced can live can be suppressed by the use ,of a properly sel ected lrquid 
and thrive. Wherever plant cul ture is attempted on the out- which shal! bave the property of diosolvi n g  t b e  i n c rusting 
side o f  windows, some p rovision should be :i:nade for screen- matters and o f  furnishing, at a temperature of about 800, 

ONE THOUSAND FOOT TOWER COMPARED WITH DOME OF ing the pots from tbe full force of the sun. There is no- the pressure of five atmos pheres, which is  necessary to cause 
CAPITOL AND WASHINGTON MONUMENT. tbing better than a box made t o fit the window ledge, and tbe dissol ving liquid to enter the pores of the w ood. Cou

The Metric System. 

In tbe report on weights and meamres presented to Par
liament by tbe Board of Trade, under the Weights and 
Mea,ures Act, 1878, Sir  T. H. Farrer remarks, in referen ce 
to t.be metric system, tbat an opin ion bas been expressed by 
the Board of Trade tbat the t ime bas n ow arr i ved when t his 
coun try m igb t with advan tage join the Intern ation al Con
ven tion on Metric Sta ndards under  proper conditions, pro
vided such a course is n ot to be taken as an adhesion, on the 
pa rt o f  tbe Un ited Krngdom. to tbe  metric system. These 
observations appear t o  be i n tended as a reply to the eightb 
resolution  of  the con ference o f  tbe Intern ation al Geodetical 
As�oci ati')t1,  beld in Rome in October last, which expresses 
a h ope tbat,  if the rest of the world accepts the merid ian of 
Green wich for tbc unificat ion of longitude, England will find 
in t h is agreement an addi tional m otive for taki ng a n e w  
step i n  favor o f  t h e  unification o f  w eigh ts and m easures by 
adhering to the metrical convention of May 20, 1875. 

the full depth of the pots intended to be placed in it. Th i s  centrated soluti o n s  of sul phurous acid and water give com
alone will  infinitely help the plants, and if in addition plete satisfaction from thiR point of view. 
some moss is  stnffed in between the pots. tbere will be a Iu the operati ons tb at nre necessary to procure s lIch sol u
greater resemblance to th e  c o n ditions which plants enjoy tions, we may obtain stron g pressures at temperatures em· 
when growing n aturally. Where t h is plan cannot be a dopt- braced bbtween 75° and 80°. These sol u ti ons total ly dis
ed the pots may be put in others a size larger, so that the sol ve tbe incrusting m aterials wilb out alteration , and the 
roots wil l at any rat,e receive double protection. latter are foun d i n tegrally in the Iixivium. The natu ral 

When growing delicate rooted plants in cool ,bouses I have cellul ose, n either altered n or blackened, is bleacbed with 
frequen tly placed one pot in another two sizes largel', ram- chloride of lime w i tb the greatest facil i ty, and, through 
m i ng moss or something s imilar in bet ween them. The ad· evaporation, one removes all the  by-products tbat can be 
van tage of tbis is that it n ot only guards the roots against the o f  immerliate u t i lity. 
cb illing i nfluence of a free circulation of air, but p reserves Mr. Pi ctet has obtain ed paper of vary i l l g  quality fro m 
t h e  soil in a more equable condition as regards moisture. all t h e  text.iles found in tbe can ton of Gen eva, aud from 
Every one who has much to d o  wit .h plant growing is aware wild grasses, sedges, reeds, and tbe most diverse kin d s  of 
tbat there is one condition of the soil which greatly favors woods, such as white and red spruce, beech ,  ash , etc. It 
Toot prod uct io n ,  viz. , between w et and dry, or wbat i s  often only remain s  to k n ow wbether the pro cess is adapted to a 
termed " j ust m oist . "  It is a knowledge of this fact which sufficien tly economical exploitation to allow it to be sub
causE'S us to plunge and cover over bulbs when potted , as stitu ted for tbe methods of preparation that are usually 
the greatest quantity of roots is made when the soil has not adopted.-La Nature. 
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JANUARY 10, 1 885. )  Ititutifi r �mtritau. 
The Bloo d  Fl uke. I into a sac-like redia, which lives attached to the body of a � N ew Water �o oler. 

. 
In the SCIENTIFIC AMERICAN for November 8 appeared w ater snail. Within the body cavity of the redia there now The c?ole� conSIsts of a revolvl.ng ?asket of ":Ire ga�ze 

an accoun t of a parasitic worm (PilMia Bamcrofti) belonging ' appear a number of vesicles, which ultimately develop into (so�etlnng l�ke an exagger�ted squ�rrel s cage) sUl roun dmg 
to the order Nematoda, whose larvre i n b abit the blood of l arvre (Oercaria!) having long tails and a somewhat tadpo le- I an In ner stat.IOnary vessel pIerced �Ith lIumerous sm�ll b oles, 
h uman hosts. The blood fluke (Bil1tareW, 1tmmatobia) be- l ike form. Tbese burst th ei r way tbrough the wall of tbe tbrough w?ICh the h�ated wa�er dIscharged b� the all'  pump 
longs to a qui te different  order o f  parasites, the Trematoda, redia and escape into the  water, and after swimming about  of tbe engIne � uds I ts way mto the revol vI�g basket, to 

, an d  the adult worms have for their habitat the portal system freely for a time these Oerca1W3 bore their way in to the bod- be t.hro w n  out 10 the form of fine spray to a dIs t ance of 20 

of blood vessels and the vei ns  of the bladder and mesen tery ies of various water snails. Here tbey become encysted, feet on eit�er. Side . . The drops are receive� i n  th e  tan k  �r 
of man.  and their tails d rop off,  and a crown of hooklets i s  developeU. dam ; and In I ts rapId passage through the al l' ,  tbe water IS 

Th is terrible parasite was discovered by Bilharz in 1851. Tbis form then remains quiescent until i ts mollusca n host sufficiently cool ed to be again ready for i njection into the  
It m ay be descri bed as  follows : The male and female organs has the misfortune t o) be eaten by a water bird. In that case con denser. The ?fl.ske-t is a�out 3 fee t in  diameter ; an� it 
occur i n separa t e  individuals,  which differ from each other I i ts en veloping cyst wall is digested , and the young Distoma makes.30� revolutIOns per nnnute . . T�e appara:us requ ires 
very d ecidedly i n  form and structure. The body of the makes i ts escape i n to the ali mentary can al of its feathered 3 to 4 mdICated h orse power to drIve It ; and wIll cool 300 

m ale is cylind rical, and mef-aures one-half inch in extreme I bearer. It now graduall v develops into a perfect ad ult  gal lon s  of w ater a minute. It· is  claimed that the driving 
l ength ; the  tail  is  pointed, and the intest ine is represen ted by Trematode, attaches itsel f · by its hooklets to th e  i n testinal power required is m ore than recovered in the increased 
two simpl e  blin d canals. From a little below the ventral suck- ,  wall, acqu ires sexual organs, and produces a fresh crop of power given to the en gine t hrough tbe greater perfection of 
er to the tail ru n s  a sli t-like cavity-the uynrecophoric canal ova to propagate its species. the vacuum which is  obtained in the con denser. The use 
-i n  w h ich the female is  lodged during the copulatory a c t .  The developmental cycle of the Trematoda varies consider- of the apparatus also, of course, al lows of great economy 
The body of the fem ale is  filiform, much n ar.rower than ably in different  genera, but the above may be considered wh ere w ater is taken from the town supply, or any . other 
that of the male, and attains a length of four-fifths of an the typical series of m orph ologic al cbanges through w bich costly source. The paten tees-Messrs. Boase and M11 1er
inch . The intesti n e  is unlike that of the male, the  two por- these parasites pass. The Bilharzia hrematobia is, h ow ev er, give some particulars of a recent trial made with the a p
tions bei ng u n i ted after a short separation to form a broad a very aberrant form , an d probably varies w idely in its met- paratus. 'rhe te�perature o� the w.ater goi ng in from the 
spiral tube exten ding down tbe center of  the body. In both amorphoses from the otber Trematoda. hot  well was 158 Fah.,  and It was dIscha rged ready for use 
sexes the oral and ventral sucke rs are placed near each other, Th e " water vascular system " i s  well developed in all  the again at 106°. The m inimum result was obtai n ed w ith an 
and at t h e an teri or portion 'of the body. In both male and Trematoda ; it consists of " a contracti l e  sac · wbi ch opens inlet templ1rature of 138°, which was brough t down t o  98° 

female the reproductive orifice is situated just below the ven- extemally and comm u nicates with longitud i n�l vessels with -a reduction o f 40°. Tbe results obtai ned at a Bradford , 
t ral Sli cker. contract i le, non-ciliated walls, from wh ich proceed non- En gland , mill (using tow n's water) in two succeeding w eeks 

The eggs are oval, poin ted at one pole, and m easure one- contractile and ci liated branches w b ich ra mify tbrou crh tbe were : Witb out tb e &pplian ce, 204,000 gallons of water use d ;  
seventieth o f  an i n c h  i n  length, though they vary somew bat body. " Tbe ciliated larva of Bilharzia h as th i s  ;ystem w ith t h e  cooler in ope ration ,  160,000 gallons-a saving of 
in size. The shells are bro w n  in color, a n d  tran sparen t ,  and h ighly d eveloped ; in it the vascular canals consist of two 36,000 g allon s pe l' week. 
through them can be seen the ciliated embryo in an adva n ced main tubes w b ich pursue a t o rtuous course longitudinally ------• ....-• •• ;.....,.------
stage of larval growth. The e m b ryo is cylindro-conical i n  from head to t a il, a n d  give off in their passage several Silk Cannon. 

shapf', a n d  b as a conical head, and ,  as already mentioned, is anastomozin g  branches. RALPH W. SEISS, M.D.  A German i n ventor proposes to wrap a s teel tube with 
covered with cil ia. It possesses the power of rapid move- Philadelph i a, Pa. sil k u n til a d iameter is attain ed corresponding wit h the bal-
ment in a high degree. _ I • I • l istic power w hicb is requ ired for t h e  cannon.  For any g i ven 

T h e  ova are passively tran sformed to the interior of the The Most Recent Naval Battle. diameter s ilk possesses a tenacity as  great as that of tbe 
bladder t h rough tbe u l cers on its walls, which are caused by Le Temp8, Paris, notices an account of t he fighting in the best tem pered steel, and has t he advantage of a superiol' 
tbe presence of the  adult parasite, and w hich communicate Min River, published in pamphlet form at Sbangbai , C hi n a, e lasticity. After th e  t ube has been made it is cen tered up'0n 
with tbe blood vessel s, which are i nhab ited by the latter. by Jam es F. Roche and L. L. Cowen , U. S. N. , w ho w ere a lathe w h ich turns with ' a  great an gular velocity . Above 
In persons suffering from tbis  form of belminthiasis the urine presen t  during the action between the l!'rencb and the and paral l el w i th tbe tube are arranged a n umber o f  spools 
is loaded with oya with tbeir contailled embryos. Chinese. Aside from the d etail o f the forces engaged on both o f silk, which cover the surface in th e form of a b elix, by 

These being passed, it is readily seen how easy is their sides and the skil l of the n aval combatan ts, which give us m eans of guides, w i t h out leaving any space between the 
t ransmission to p.onds, streams, or rivers, especially as there n o new i n formation, tbere i s, says Le Temps, one point w h ich tbreads. When the desired thickness has been obtained ,  the 
is gene\'lllly surface dl:aimtge only in t h e  countries where this deserves speci al consideration . Th ese officers state t h at the silk is coated w ith gutta-percha or harde n ed caoutchouc, in 
fluke is found. On ce ha ving reacbed fresh w ater, the embryos result of the fight in favor of the French flee t w as due to its order to preserve .it from ail' and dampness. '1'he s i lk being 
burst thei l' egg envelopes and emerge as free swi mming a rmu ment of revolving can n on and the superiority of i ts a bad conductor of h eat, the gun can be fired very often 
forms. It is a curious and most important practical fact torpedo service. They consider that these are the onlI points without getting hot,  and it is stated that it can be more 
that though th e  ova possess great resistance to outside agen- upon which instruction may be gained from this action . easily managed, s ince its we igh t  is only one-third a s  great 
cies, and are difficul t  to d estroy, the free embryos are at once ., The p ower of  revolving can non, " they say, " 'their in- as if it only were o f steel . 
ki lled by even a small amount of decomposing matter present estimable value in navld engagements, and t b e  importance i - I . '  .. 
in -tbe water containing them, or a very low percentage of of a well organized torped o service were plainly visihle to Oxygen Inhalation Cor PhthisIs. 

any acid or so-called " germicide " substan ce. all naval people . "  Before the shower of shell fired by the Dr. Albrecht, of Neucbatel,  has '  been ex perimenti n g  on 
The subsequent history of these c i liated larvre has not as Hotcbkiss revolver cannon from th e  tops of the French ves- consum ption patien ts in a h ospital at Berne,  S witzerland, 

yet heen satisfactorily worked o u t ;  but it is probable t hat sels tbe enemy went down like grai n  before the scytbe. Re- with a view of ascertaining its effects u pon th e development 
they ,enter the bodies of certain fresh w at er mollusks, and liefs could n ot get on deck fast enough to fil l the gaps in of phtb isis, and whether, by in creasing t lJ e rate of organic 
there undergo certain morphological ch anges, finally leaving tbe ranks of the Chinese gunners. The l ittle shells pierced I combustion by this means, th e  .ba�teriu m o f  consumption 
their shellfish h osts, to again become free swimming forms. the rails and bulwarks of th e  vessels,  a nd tbeir expl osion would not be destroyed a n d  elIm i nated from the system .  
In this stage, i f  taken i n to t h e  h uman stomach wi th drinking spread death in all rllrections. Tbe torrents o f  fire pou red T h e  subjects were tubercul ous patients, in  wh ose expectora
w ate r  or otherw ise, they quickly attain their proper h abitat into the Chinese vessels were so murderous tb at it is safe to tion the bacteriu m of phthisis had been d iscovered w i t h  
in tb e  blood vessels, there rapidly mature, and, copulation estimate that 800 men out of the 1 , 000 manning t h e  Chinese certainty 011 se v eral occasions. The patien ts were first sub
having taken place, new broods of  ova .are produced and set squadron were killed. mitted to an appropriate highly n utritious diet, consisting 
free i n  tbe ur ine. The importance of the role of revolving cannon in n aval of m il k  and peptone , and t wice a week they were weighed 

The Bilha,rzia seems to be c onfin ed to Africa, and it is en gagemen ts was as fnlly appreciated, also, by th e  'En glish with great care. It was observed that as soon as t h e  oxygen 
fou n d  tbrougbout the length and breadth of that continent. officers wbo witnessed the fight.  It is scarcely n ecessary to in h alations began the daily loss of weight was ch ecked , and 
In Egypt i t is especially common, and there gives rise to a state, says th e  Temp8, that the French officers who made in some cases the weigbt increased, dYRpnrea diminished, 
mo st formidable dIsease. It is also abundant at the Cape of such brilliant work with th ese guns have made a most and tbe n umber of bacteria seen under tb e microscope ap
Good Hope, and tbere causes a frequently fatal form of thorough report with regard to their value. Neverth eless, I peared smaller. 
hrematuria. The disease has been contracted during a fe w  the lesson to be l earned by this combat is that h ereafter no - I • I .. 
days' s t ay in Africa, and has then been carried to India, vessel can go into action if the guns which it has mounted Weight of Drops. 

Engl and, and,  I bel ieve, to tbis country. on open decks are n ot protected against the effects of rapid- Boymon d ha s  lately pu blished an in teresting noti ce upon 
Tbe 81/1T.ptoms produced by the blood fluke are as foll ows : firing guns. It is therefore necessary that every piece of  tbe weigb t o f  d rops. It is well known that the weig h t  de

Diarrhrea, colic, a nremlR, and great prostration of the vital artillery should be covered by a metal shield as a protection pen ds u po u t he exterior d iameter ,of tbe tube ; tb e  i nterior 
po wers, combmed wi th bloody urine, tb e latter often against rapid-firi ng guns; that tbe g un n ers should be equally diam eter baving n o  i nflu ence except upon th e velocity of 
amounting to m ost alarming hremorrh ages. Tbe presence of protected, not against the effects of heavy projectiles, which flow. The nature of the l iquid determin es the weight, what
the peculiar p ointed ova in the urinary secretion, of course, would necessitate coveri n g  the vessel completely wi tb armor, ever may be the proporti on o f dissolved m aterial that it  con· 
renders the diagnosis certai n .  but against m achine g u n  fi r e  directed from the enemy's tops, tain s. Boymond used a dropper o f  one-eighth of an inch 

O n post morte m examinatIOn terrible lesions are found to wh ich send in sbowers of projectiles wbose explosion would diameter, and determined the weights by a n  e xtremely sensi
exiDt m t b e  urinary organs an d i n testi nes ; tbe mucous (in- render totally unteu able the decks of most vessels. tive balance. T h e  mean of his results /1:ave : for 15 gra i n s  
ner) su rface of t h e  bladder I S  m ore o r  less covered with m in- The cal iber of t h e  Hotchkiss revolver cannon which form ed of distilled water, 20  d rops ; alcoh ol o f  90° , · 6 1  d rops ; al co
u te extravasat ions of blood, anrl m many i n stances tbere are the auxiliary armament of the French vessels is 1� i n cb es, hoI of 60° , 52 drops ; al coh olic ti n ctures from 60° to 90·, 53 
thickenings, ulcers, and fungus-like growths covering its and tb e  length of bore 29 inches. They weigh 450 pound s, to 61 drops ; ethereal ti ncture, 82 drops ; a fatty oil , about 48 
surface ; portIOns of mucous membrane may even be sepa· and fire a shell weigbing 1 pou n d ,  with a bursting charge of drops ; a volat i le oil, about 50 drops ; an aqueous solution ,  
rated f rom the remal mng walls o f  t h e  bladder. The kid- three-quarters of a n  ounce. I whetber diluted or saturated, 20 d rops ; a medicinal wine, 33 
neys are found enlarged a D d  c ongested, and the intestines .. I • I .. ' to 35 drops ; , laudanu m ,  about 33 to 35 drops. 
show changes simIlar to those found in tbe bladder. Prf;lllmJnary Trial oC fStrength 01' New York 

'
Police .. " I • 

The treatment of thIS disease is not at al l satisfactory, Candidates. A Bell .Rlnging Eagle. 
patients eIther  recoveri ng witbout in terferen ce-through in- An examination of applicants for positions on the pol ice For some weeks past the crew of the ferryboat a� Corn-
nate vital ity, and the early death of the parasites-or becom- force lately came off at Wood 's gy m nasium, this ci ty. wal l ,  N. Y. , on the Hudson Ri ver, have b eard a mysterio lls 
i n g  com pletely broken down in healtb , or dying in spite of Eigbteen can d idates presentE:d themsel ves. They were first ringing of a bell w h ile crossin g  tbe river. It has occur red 
all t.reat ment. Tbe indi cations are, to support tbe general I put th rough the dumb-bell exercise and l i ft ing of weights up at a certain hour evel'Y morning,  and the attent ion of t h e  
strength , and to treat, s o  far a s  possible, t h e  symptoms, es- to fifty pounds. After �his  they were requ ired to run a m i l e ,  passengers has been called to i I .. Many t heories w ere ad
p(:'cially the bleeding and local lesions. twen ty-two l aps of tbe gym n asiu m ,  in  7)4 minutes. Some vanced to account  for th e mystery, and tbe superst i ti o u s  

The sanitary measnres most l ikely to control BilJuurzia, dis- fi v e  failed t o  c o m  plete tbe time, but o f  t h e  otbers m any thougb t  i t a bad omen. It was noticed that a large bald 
ease are such as w ill keep tbe supply of drinking water free came in a mi,nute and a minute and a h al f  in advan ce. eagle regularly flew n o r t b at the hour when the ringi n g  was 
from al l sewage contamination, or the use o f only filtered Tbey were , then required t o  put on the gloves w i th t h e  h eard, but as eagles , are n ot supposed to have bell attach-
water, or of that which has been ,boiled. professor o f  tbe gymnasium;wh o  occasionally got in a heavy ments, this fact did'not seem to solve the mystery. A few 

Tbe development of the Trematoda-to which tbe BtlluJ;rzw, blow to test the temper, a'lld several of the competitors re- days ago the fog on the river became so thick that i t  n ot 
bel ongs-is of tbe greatest in terest. One of the mORt closely tired with a black eye and battered nose. Their strength only interfered w ith the prngress of the ferry, but it also 
studied species is the' Di8toma fnilitaire, the adult form of was a fter this tested by pulleys. made it hard for the eagle to keep its u sual cou rne. T h e  
which inhabits t h e  intestines of several species of water Tbe requirements o f  t h e  commission f'rs w e r e  very fair and con selluence was that tbe boat a n d  t he bird can;le close to
bi rds. The o va produced hy this species pass out of the moderate, and n early all the candidates, who w ere a very getb e r  in tbe middle of ' the river, and it w as discovered 
body of their bost, and from each of them emerges a ciliated fine troop of young men, went through the o�al satisfac- that the bell wh ose strange ri n ging w as regularly heard 
embryo. 'fbis embryo finally loses its cilia, and develops torily. every morning was fastened about the n eck of ,the eagle. 
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GUdlng a Dome. 
To many, the coating of so exposE\d a part of a building as 

a dome or roof with thin gold leaf would seem to be a 
waste of material ; the first snow or h ail storm would pierce 
and tear it to sh reds. The fact that the gold defies the wear 
of  the weather induces the belief that it is much thicker 
than the leaf used by sign painters, bookbinders, and 
makers of fancy, ornamen tal articles. But the fuct is that 
the gold l eaf is  precisely the same-airy, fleecy, and capable 
of floating in air like a gossamer fiber. 

The gilder of the dome of the capitol at Hartford_ Conn.,  
Captain Thomas F. Burke, says that his prin cipal trouble in 
doing the work was from currents of air, the altitude being 
more than 200 feet from the · ground, and the site of the 
building itsel f being one of the highest in the city. To 
do the work properly he constructed a movable can vas shield 
made to fit the curvature of the dome and its twelve radial 
ribs, not so much to shield the workmen as to preven t  the 
leaf from being blown away. To cover this dome-an area 
of 4, 100 square feet-there were used 87,500 leaves of gold, 
each three and tu ree-eighths i nches square, weighing, in the 
whol e, three pounds avoirdupois. The total cost of the gold 
and the labor was $1,600. 

" . 0 • •  
Trade Names oC Leather and Grades o:f Shoes. 

There are, says the Shoe and Leather Reporter, thousands 
of retail shoe dealers and a large number of jobbers whose 
practical knowledge of leather, its wearing qualities. and its 
adaptability to boots and shoes, is very lim i ted, and it may 
profit tbem to learn something about it. O f  sole leatber 
there are two divisions, hemlock and oak, and general sub
divisions ;  these are of hemlock, acid and non-acid, w hile of 
oak some is tan ned w ith oak bark exclusively, and some 
whu oak and hemlock combined. The lattet' is called union. 
Then there is  buffalo, an inferior East India hide, tanned 
in hemlock. All of these are adapted to heavy boots, 
brogans, plo w shoes, wax, kip, and split, pebble grain, and 
the .heavier grad es of calf boots. Union leatber is used 
almost enti rely in the manufacture of women's shoes of the 
finer qualities, sli ppers, sandals, Newports, and all low cut 
shoes and fi n e  button boots. Manufacturers of cal f and 
l1esh split shoes for men's wear use union leather extensively. 
Of upper leather there are stilI greater varieties. Wax, kip, 
and split leather are used extensively in the manufacture of 
heavy boots, brogans, and plow shoes. Men's, boys', and 
you ths' balmorals, button and strap shoes, are made of a l ight 
kip, wuich ,  bei ng taken off a young animal,  is designated as 
veal calf. A flesh split is a most desirable and salable arti
cle for fine shoes, and commands nearly as high a p rice as 
calfskins. B uff leather, so called because in finishing the 
grai n is huffed off, is made largely from Western and New 
England h ides, and is one of the leading l ines of upper 
leather. A large number of shoe man ufacturers are en
gaged in the buff shoe business, and t h e  product finds a 
market in all section s  of the country. Buff leather is 
adapted to men's button balm oral and congress shoes, and 
the finer and lighter weights are made i n to women's shoes, 
almost wholly in polish cut. Buff leather sboes are very 
popular in all large cities, New York city bein g  a great mar
ket for them, and the South being large consumers. Buff 
leather is the strongest competitor with cal fski n s, and it re
quires an expert to tell the difference when the shoes are 
made up. Grain leather is made in pebble and glove finish 
for all l ight work, and in a heavy pebble for men's wear. 

Glove ' grai n is com paratively a new article,  and the 
adapt.ability of it  in the manufacture of fine shoes, and top
pings for men's calf shoes, has made it extremely popular. 
It differs from pebble grain in tl1at the surface iR finished 
with all the care that is used in the fi n i sh of calfskins, and 
it is extremely difficult for a novice to tell the difference. 
The consumption of glove grain is increasing every season. 
Pebble grain is made both light and heavy for women's 
work. It requires a 27i to 3 ounce weight for a fine polish
sewed shoe, while pegged and nailed work requires a 4 
ounce grade. Very little grain leather is used, except for 
these styles of foot gear. For working women and girls 
the pebble or glove grain polisb shoe which can be bought 
in the vicinity of $1  per pai r is a most desirable and service
ahle shoe, and the ' demand is generally brisk en ough to 
keep what limited n u mber of mallufacturers there are of them 
busy. The heavy boot or shoe grain used i n shooting boots, 
balmorals, Napoleon long boots, and sucb, is made largely 
in Chicago, and has an exten sive sale in tue East. For win
ter service there is no shoe that can excel the grain balm ora!. 
It is neat in appearance, and durable. It is practically 
waterproof. Calfskin s  are made for all Borts of boots and 
shoes. They run all weights from twenty pou nds to the 
dozen up to a heavy veal kip weiguing oue hundred and 
thirty, perhaps more. Calf goods are made in every con · 
ceivable quality and style from the lightest shoe-even 
slippers-to the heaviest boot, and in many shapes-button ,. 
congress, bal moral, strap shoes, low cut, etc. A great 
many cal f boots have split backs. Glove calf is a soft 
fin ish, resembli n g  a sheepskin .on the un finished side, and is 
used for toppings of shoes, fly button pieces, and such. 

Sheep leather is  hugely used for shoe linings, and for 
vamps and quarters in very cheap shoes for women's wear. 
They are made in creams, pinks, russets, and white, alum, 
sumac, and bark tanned, and the consumption is immense. 
Kid and goat leather enters into the manufacture of ladies' 
work exclusively. Goat is made both in pebble and smooth 
finish, is used in the beavier grades of shoes, having its 
competitor in the pebbles, grain, or imitation goat, " so 
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called. " Kid leather is extensively used for all kinds of 
fine button and polish shoes, slippers, sandals, and all 
low cut women's shoes. D uring the past few years there 
have been many discoveries and i mprovements in the method 
of tanning these skins, and they are now made in Siamang, 
Ca1'aca�, Koodoo, J)ongola, daisy kid, etc. , all of w h ich are 
practically the same. They are all designed for ladies' 
sboes. The demand for novelty is met by russet and colored 
alligator, and imitations of it, russet and r ed pebbles, mat 
kids, leopard, grain,  mOl"occoes, and such , b u t  all these bave 
a comparati vely limited sale, .and the bulk of the gocds sold 
are of the kinds enumerated above. 

• •  0 '  .. 
quicksilver as a Preventive Q:f Phylloxera. 

John A. Bauer, of San Fran cisco, states that he bas found 
a sure and chea.p preven tive of the ravages of the phylloxe· 
ra. His remedy is  balf an ounce of qui cksilver, m ixed in 
particles too small to be d istinguished under an ordinary 
microscope, w ith an equal weigh t of pulverized clay, in the 
soil of the hole in which the vine is planted. The cost for 
the m ercury, at th e present price, is a little more than a 
c nt ror each vine, or, as the vineyards are set out in Cali

fornia, from $7 to $10 an acre, 
It is  supposed that a dose of tue mi xture will p rotect the 

vine for at least twenty years ; but proof upon that point 
can be furnished by time aloll€'. 

The clay t hat is selected as the cheapest vehicle for keep
ing the metal in its proper place (bringing it into con tact 
witb a greater surface of root, and preventing it from sink
ing d own into the ground, as it would if left in large glob
ules) should be free from grit, and may be mixed witb tbe 
metal i n a revolving barrel. 

The remedy is simple ; it can be prepared, assayed for 
general purposes, and applied without danger or technical 
skill ; its efficiency can be tested witbout much delay or ex
pense by any one w ho has phylloxera and a microscope. 

.. � . . .. 
Mexican Raihvays. 

David B. Hunt, former assistant treasurer of t.he Connecti
cut River Railroad, who h ad been con nected with the Mexi
can Central Railway since April, 1882, has returned borne 
to Massach usetts for a brief slay, and bas given some par
ticulars of Mexican railroading to the Springfield Republican, 
which say s :  

Mr. Hu u t  went to Mexico when about 200 miles of  the 
main line of the road from the city of Mexico to El Paso 
was com'pleted, and watcued the progress of construction 
until  the con nection of the two divisions was made last 
March . The n umber of men employed in the work was 
15,000 01' 20, 000. The length of the road is 1 , 225 miles. 
'l'he Southern division has a considerable grade, but the 
Northern division is remarkably even,  as it  runs th rough a 
level country and makes few curves. The road follows the 
table land tbrough its whole length. The expenses 'of 
building for these reasons were comparatively light, and the 
road promises to be a liberally payi ng enterprise. The earn
i ngs for October were nearly $300,000, and ODe good passen
ger and fre ight train a day will more than pay expenses and 
interest. Tbe tim e  from El Paso to the c ity o f  Mexico is 
two days and three n ights. The road depends most ly upon 
i ts through busin.ess, but has a paying local busin ess be
twee n the city of Mexico and Zacatecas, a city of 65,000 in
hab itants 24 hours' run to the north. The freigh t handled 
is almost entirely from the Un ited States, and the return 
trade is very small i n  comparison. Machin ery h as thus far 
been tbe principal import over the l ine. Tbere has been 
considerable furnitu re and a great deal of beer, which is 
shi pped by the car load from St. Louis, and which is eagerly 
welcomed by the Mexicans, as they bave heretofore been 
com pelled to pay $1 a bottle for it. There is not m uch to 
come out of Mexico as yet except minerals. 

The passenger business is excellent, especially between 
Mexico and Zacatecas. It is found impossible to have a sin
gle class of carriages, as in this coun try ; and the E nglish 
system of three classes has been adopted. The first class 
carriages are similar to the ordinary cars in use on our rail
ways. The second class are plain, with wooden seats and 
no cushion. The third clas·s have four rows of seats run
ning lengthwise. The fare for the respecti ve classes is 3 
cents, 2 cents, and 17i cents a mile. Two-thirds of the pas
sengers come from the lowest class. Tbese are mostly 
Indian s, half-breeds, and people o f  tbe sort that the otuers 
will associate w i th on no condition. The Pu l lman cars in 
use on the road are said to be tbe rich est to be found on the 
continent. The cond uctors are all Americans, but tbe rest 
of the train men are Mexicans. Every train is furnished 
with an interpreter. Two side lines are now being 
built, one from Tampico westerly through San Luis t(l the 
main n n e ;  the other fro m  tbe main line to the city of 
Guadalajara, and thence to SaD. Bias on the Pacific coast. 
When completed, the total length of the road w ill be about 
2,000 miles. The principal other line in Mexico is the Vera 
C ruz road, which is one of the best made in the w orld, and 
bas long been famous for the beauty of the scenery along 
its line. The Mexican Central road, however, seems likely 
to get most of the business from this country, as it can take 
freight from New Orleans to the city of Mexico at a less 
rate than the tariff of the other road from Vera Cruz to 
Mexi co. Besides, the exposed condition of the harbor of 
Vera Cruz and the unhealthy atmosphere of the town are 
great hinderances to its progress or to the success of any rail
road line lea�g out of it. The growth of Mexico at pres
ent is much slower than it should be, considering the rich-
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n ess of its natural resources. The laws are crude and anti 
quated. One e specially, which allows taxation only on cul
tivated land, is  inimical to all agricultural progress. The 
business men of tbe city of Mexico are enterpris i n g, but as 
they are almost entirely Germans and French men, Ameri
cans bave only third choice in tue  market. Indeed, the class 
of American s  in the city is low as a rule. One great advan
tage of the country is its equable climate, the temperature 
varying l i ttle from 60 or 70 degrees the year round. This 
evenness of temperature, h owever, is not of so great value  
to the railroads in tbe l>reservation of their roIling stock as  
it would be if  the direct beat ing of the sun's rays upon the 
cars did not shrink and split tbem. Mr. Hunt expresses 
great confidence in the good results that will  foll ow the in . 
anguration of tbe progressive government of President 
Diaz. 

.. . . . .. 
Sel:f-pu rification oC Sew-age ContaDlinaled Rivers. 

Some i n vestigations bave been car ried out by Herr Hulwa 
on the water ·of tbe river Oder before it e n tered and after i t  
had passed th rough the city o f  Breslau, receiving i n  i t s  
transit t h e  sewage o f  the city ; and t h e  results thus obtained 
may be commended to the consideration of those scientific 
alarmists w h o  declaim so forcibly against the contamin ation 
of rivers by sewage, etc. Immediately a fter leaving the 
city, the self·purification,  by the combined action of the 
oxygen of the air and of vege t able and anilI1al life in the 
stream itsel f, was very marked ; the impurities dimin i sh i ng 
so rapidly that at a distance of less than n i n e  miles from the 
city the water was as pure both to c hemical and microscop
ical tests as when it en tered it. The author considers it a 
mistake to forbid the outflow of sewage into rivers, pro
vided the outfall is below the city, and the rapidity and 
volume of t,he stream are sufficien t to carry the .sewage to 
such a distan ce as will  allow the operation of the nat ural 
causes of purification. 

Artificial Gutta Percha. 

The following is from a German patent, No. 20, 939, for a 
method for the manufacture of gutta perch a :  A bout 50 kilos 
of  powdered gum copal, and from 77i to 15 kilos of flowers 
o f  sulphur, are under continual agi tation heated in a boiler 
with double the quantity of turpe n t ine. or w i th from 55 to 
62 liters of petroleum, to a tempe rature of 126 to 150 deg. C. 
till completely d issol ved. The mixture is then allowed to 
cool dow n to about 38 deg. C., when a solution of 3 kilos of 
caseine is added, the latter being d issol ved in weak ammo
nia w ith the addition of a small quantity of alcohol and 
wood spirit. The mixture is now beated for a secon d time 
t o  the same temperature until it assumes the con sistency of 
a thin fluid. It is then boiled with a solution contain ing 
fro m 15  to 25 per cent of  tannic acid-gall s  of catechu-to 
which 7i a kilo of ammonia h as been added. After having 
been boiled for several h ours the mass is al lowed to cool, 
washed with col d waler, and kneaded out iu hot water. 
After tbis treatment it is rolled out a n d  dried. 

Give Water to In:fants. 

.A physician of tbe New York Nur�EJry lind Ch ild's Hos
pital bel ieves, from b is practice, that infan ts general ly, 
whether b rought up at the breast or artificially, are not 
supplied with sufficient water, the fluid portioll of their 
food being quickly taken up, and leaving the sol id 
too thick to be easily d igested. In warm, d ry weather, 
heal thy babies will take water every bour with advantage, 
and t.heir frequent fretfulness and rise of temperature is of· 
ten directly due to their not having it. A free supply of 
water, and restricting the frequency of nursing, has been 
fonnd at the nursery to be a most effectual check in cases of 
incipien t feve r, a diminisbed rate of mortality and marked 
reduction in the number of gastric and intestinal. com plaints 
being at tributed to this cause. In teeth cutting water 
soothes tbe gums, and frequently stops the frelting and 
restlessness universal in chi ldren at this period. 

.. � .  � . 
The ADlyl-Acetate Light. 

Dr. B unte h as recently described the Hefner-Alteneck 
�tandard of light before the German Gas and Water Works 
Managers' Society. This standard consists of a lamp burn
ing amyl-acetate oy means of a simple cotton wick. The 
designer has deliberately adopted a lam p with a wick, 
because he has found, on experiment, that a lamp wit hout 
a wick IS a comparatively complicated and troubl esome 
affair. The height of tbe lamp-flam e is, h owever, fixed, 
hecause experience sbows that with a know n  diameter and 
heigbt of flame the illuminating power is constan t ;  and 
this is true of al! descriptions of luminous material, 
whether paraffin, oil , or candl es. The standard is defined 
as being the light given by a freely burning flame of amyl
acetate, burning to a heigh t  of 40 mm. from a solid round 
wick contained in a tube of German silver, 8 mm. in dia
meter internally, and 8 ·3 mm. in diameter externally, 
standing 25 mm. above the body of the lamp, and lighted 10 

\lIinutes before the observation is made. The power o f  
the lam p is  equal t o  t h e  average of a n  English stan dard 
candle with a flame 43 m m .  h igh . The lamp itself is very 
simple, without a chimney ; and th e beight of the wick is 
regulated by a cog mechanism of the most ord i nary kind. 
An upright rod with a projecti ng wire stands u pon the 
lamp to gauge the height of the flame. The amyl
acetate is sold in Berlin at 6 marks the kilogram me de· 
livered. 
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ENGINEERING IN VENTIONS. 

A car coupling has been patented by 
Mr. Salathiel T. Northcutt of Brooks, Oregou. This 
iuvention provides an interchangeable link and hook, 
with special devices to control the working parts of a 
coupling, from the top of the car or from the gronnd on 
either side, to secure it against coupling automatically, 
or to set the coupling to couple automatically. 

A spark arrester has been patented by 
Mr. James A. Stout, of Belleville, Ill. This invention 
coverS special combinations of parts, including an in
ner nptake and water receptacle, an outer pipe or duct 
arranged to produce a down draught into and up 
through the water receptacle, a hinged or raising and 
lowering screen cover at top of the outer pipe, and in
ner spark deflector arranged to move up aud_down with 
it. 

• •  • 

MECHANICAL INVENTIONS. 

A knitting machine has been patented 
by Mr. Isaac W. Lamb, of Parshall ville, Mich. This 
invention relates to machines in which tlie needles are 
placed in two rows opposite each other in planes at 
angles of about forty-five degrees with the horizon, 
and its object is to economize the construction and in
crease the facility of operating the machine. 

• • •  

AGRICULTURAL INVENTIONS. 

A rotary cultivator has been patented 
by Mr. Thomas B. Nntting, of Morristown, N. J. It is 
constructed with dish-shaped disks attached to shafts 
inclined from each other and journaled to frames, so 
when the machine is drawn forward between two rows 
of plants the disks will be revolved by the resistance of 
the soil, and cut up and destroy the grass and weeds 
while moving the soil to and around the plants. 

A fertilizer distributing attachment 
for carts has been patented by :/rIr. John A. Mitchener, 
of Selma, N. C. The cart or vehicle body has a hopper 
arranged therein, with extensions at the npper end to fold down thereon, and beneath the discharge opening in 
the bottom of the cart body is a spont to receive the 
fertilizer and conduct it to the ground, the whole being 
designed for the distribution of fertilizers automatically 
as the cart is driven over a field. 

• • •  

MISCELLANEOUS INVENTIONS. 

A miner's implement has been patented 
by Mr. Isaac A. Martin, of Onray, Col. The invention 
covers a combination tool to be used for cutting fuses, 
setting caps, and digging holes in powder charges or 
giant powder candles. 

A catarrh remedy has been patented by 
Mr. Rufus H. Scott, of Centralia, Ill. It consists of 
chloroform, camphor, chloral hydrate, glycerine, and 
carbolic acid, in specified proportions, and to be mixed 
aud used in a certain described manner. 

A ettl'l"y� 'COmb has been patented by 
Mr. David B. Weightman, of Grand Rapids, Mich. The 
body and handle are of peculiar shape, so that, besides 
the teeth of the comb, a metal or rubber-faced blade 
may be used for rubbing down horses and stock. 

A washboard has been patented by 
Messrs. Henry Luther and Justus P. Luther, of Berlin, 
Wis. This invention is designed to provide more su b
stantial washboards than those heretofore made, and 
with different forms of corrugations on the different 
sides of the board for different kinds of fabrics. 

A combined glove s�retcher and meas
ure has been patented by Mr. Augustus Traver, of New 
York city. It combines a fixed clip and a sliding clip, 
between which clips the hand is placed for measuring, 
with a glove stretcher on which a glove measure or 
scale is fixed, and provides especially for measuring 
the hand across the knuckles. 

A necktie fastening has been patented 
by Mr. Gibbard R. Hughes, of London, Middlesex Co., 
England. The invention consists of a piece of sheet 
metal cut and bent into a special form, and is one of a 
class of devices used instead of button holes o.r loops to 
attach one article of clothing to another by means of 
buttons or studs. . 

A paper barrel has been "patented by 
Mr. James Cosgrove, of Flatbush, N. Y. The shell is 
made in one piece. with flaring slits in its �ide edges to 
give a taper to the end parts, shoulders in these edges 
to form seats for the heads, and the shell and heads be
ing fastened together by hoops applied in the ordinary 
manner. 

A spring clasp for horse collars has been 
patented by Mr. Stephen E. Burghdorf, of Geneva, N. Y. 
'l'his invention provides a special combination and ar
rangement of parts forming a practical clasping device 
to take the place of straps and buckles, so the collar 
may be easily put on and removed, and is simple and 
inexpensive. 

A wheat cleaner has been patented by 
Mr. Solomon Bernheisel, of Green Park, Pa. A cylin
der and shell are made to revolve in the same direction, 
one faster than the other, both sides of the kernel of 
grain being acted on at the same time, the drum being 
armed with yielding brushes to effect a more thorough 
scouring than any rigid fixtures would effect. 

A necktie. has been patented by Mr. 

An anchor support and tripper has 
been patented by Mr. Rufus P. Trefry, of Bridgewater, 
Nova Scotia. It is an instrument to fasten to the rail 
of a vessel to hold the fluke of au anchor, and so itmay 
conveniently be thrown from the rail as required, the 
stock of the anchor coming against the hull of the ves
sel when the fluke is on the rail ; it is a simple and in
expensive device, which may be nsed with any anchor. 

A needle cabinet has been patented by 
Mr. Thomas H. Harper, of Redditch, Worcester County, 
England. It is divided into compartments, with a slide 
on the bottom of each, the slide having a longitudinal 
recess and a slot in its .bottom, through which a pin or 
screw is passed into the bottom of the compartment, 
the invention being an improvement on a former pa
tented invention of the same inventor. 

A saw has been patented by Mr. Jasper 
L. Pnrple, of Owego, N. Y. It has a longitudinal slot 
at right angles to the straight inner edge of the handle, 
through which slot a set screw passes, which can be 
adapted to any desired angle, one edge of the slot having 
a graduated angle scale, while the lower inner corner 
edge of the handle is adapted to serve as a rest for a 
straight edge, rule, or similar instrumeut. 

A ditching machine has been patented 
by Mr. Samuel P. Mason, of New Vienua, Ohio. The 
object of the invention is to facilitate the opening of 
tile ditches, and promote convenience in controlling 
and regulating ditching maChines, the'  cutters and 
shares being so constructed that they can be adjusted 
to work at any desired depth in the ground, and readily 
raised and lowered to regulate the grade of the ditch. 

A mechanical movement has been pa
tented by :/rIessrs. James K. Lowe, George M. West
gate, and John Banks, of Logan City, Arizona Terri
tory. The invention relates to the " trammel " or slot
ted disk movement for converting rotary into recipro
cating motion, and consists principally in such con
struction of the disk that a small ball orlcircular plate 
may be used for bridging the cross heads across the 
slots. 

A device for converting motion has been 
patented by Mr. George H. Caughrean, of Raymore, Mo. 
Combined with a shaft are two clutch disks, mounted 
rigidly thereon, with two clutch pulleys loose between 
the disks, cables or ropes being wound in reverse direc
tions on the pulleys, the ends of the ropes secured in 
end pieces of a sliding frame, so when the frame is re
ciprocated the shaft is revolved from the clntch pulleys, 
which act on the clutch disks on the shaft. 

. A windmill has been patented by Messrs. 
George W. Orcutt and James A. Wood, of Los Angeles, 
Cal. The principal object of the invention is to make 
a mill which shall be self-regulatiug against variations 
of centrifugal force and wind pressnre, the wind strik
ing the concave faces of the fans, causing the wheel to 
revolve, and when the wheel reaches a certain limit the 
centrifugal force acting to close the fans independently 
of the action of the wind thereon. 

An elevator has been patented by Mr. 
Walter L. Foistead, of Richmond, Va. It is for carry
ing persons or merchandise, and provides means where
by a series of cars attached to an endless chain or belt 
may be adapted to carry loads both up and down at 
the same time; also means for connecting and discon
necting with a continuously running power to stop the 
elevator at will, to hold it, and to work it temporarily 
by hand power when machine power may not be avail
able. 

The charge for Insertion under this head is One Dollar 
a line for each insertion ; about eight words to a line. 
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Practical Chemist desires a positioL Has had twelve 
years' experience in conduct.ing works and handling 
men. }"'amiliar with machinery and construction. Ad
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Emerson's 1885 � Book of Saws ready for distribu
tion. Address Emerson, Smith & Co., Limited, Beaver 
Falls, Pa. 

Rubber Skate Wheels. See advertisement, page 13. 

Castings for lY. H. P. Stationary or Yacht Engines. 
Send for description. J. A. Walker, Watertown, N. Y. 
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Brush Electric Arc Lights and Storage Batteries. 
Twenty thousand Arc Lights already sold. Our largest 
machine gives 65 Arc Lights with 45 horse power. Our 
Storage Battery is the only practical one in the market. 
Brush Electric Co., Cleveland, O. 

The Cyclone Steam Flue Cleaner on 30 days' trial to 
reliable parties. Crescent Mfg. Co. Cleveland, O. 

For Steam and Power Pnmpiug Machinery of Single 
and Duplex Pattern, embracing boiler feed, fire and low 
pressure pumps, independent condensing ontfits, vac
uum, hydraulic, arteSian, and deep well pumps, air com .. 
pressers, address Geo. F. Blake Mfg. Co., 44 Washingt.on, 
St., Boston ; 97 Liberty St., N. Y. Send for catalogue. 

Stationary, Marine, Portable, and Locomotive Boilers 
a specialty. Lake Erie Boiler Works, Buffalo, N. Y. 

Wanted.-Patented articles or machinery to manufac
ture and introduce. Lexington Mfg. Co., Lexington, Ky. 

" How to Keep Boilers Clean." Book sent free by 
James F. HotchkiSS, 86 John St., New York. 

Young Men ! Read This I 

I 
Mills, Engiues, and Boilers for all pnrposes and of I ball or the hole? A. When the largest part of the ball 

every description. Send for circulars. Newell Universal ' has passed through.the feuce, the hole is complete, and 
Mill Co., 10 Barclay Street, N. Y. this would occur before all of the ball had passed 

Presses & Dies. Ferraeute Mach. Co., Bridgeton, N. J. through the fence. 
For Power & Economy, Alcott's Turbine, Mt. Holly, N.J. (7) T_ V. H. asks for a recipe for trans 

Steam Boilers, Rotary Bleachers, Wrought Iron Turn parent paints .that can be used for coloring glass, red 
Tables, Plate Iron Work. Tippett & Wood, Easton, Pa. and green being the colors. A. Many of the aniline 

Iron Planer, Lathe, Drill, and other mach;;'e tools of colors are soluble in alcohol, with which varnishes are 
modern design. New Haven Mfg. Co., New Haven, Conn. prepared, so that by dissolving a little aniliue of the de-

Send for :/rIonthly Machinery List sired shade with the varnish, and using it very thin, we 
to the George Place Machinery Compapy, should think that you could accomplish your object. 

121'Chambers and 103 Reade Streets, New York. (8) C. -W. S. asks what ingredients are 
If an inventiou has not been patented in the United used to make the blackest of writing fluid, without fad

States for more than one year, it may still be patented in ing away afterward, on white paper. A. The following 
Canada. Cost for Canadian patent, $«l. Various other ink is probably thc most durable; 
foreign patents may also be obtained. For instructions Bruised galls . . , .. . . . . . • . . . . .  _ . . .  4 parts or 40 lb. 
address MUnn & Co., SCIENTIFIC AMERICAN patent 
agency, 361.Broadway, New York. Gum . . . . . .  , . . . .  , . ,  . . . . . . . . . . . . . .  1 " or 10 lb. 

Iron sulphate . . . . . . . . _ . . . . . . . . . 1 .. or 9 lb . Guild & Garrison's Steam Pump Works, Brooklyn, Soft water . . . . . . . . . . . . . . . . . . . 45 .. or 45 gals. 
N. Y. Steam Pumping Machinery of every deSCription. Macerate for three weeks, employing frequent agitatiou. 
Send for catalogue. Also see the recipes given in SCIENTIFIO AMERICAN 

Nickel Platmg.-Sole manufacturers cast nickel an- SUPPLEMENT, No. 157. odes, pure n�ckel salts, polishing compOSitions, etc. Com-
plete outfit for plating, etc. Hanson & Van Winkle, (9) J. �fcK. asks the amount of pure 
Newark, N. J., and 92 and 94 Liberty, St., New York. starch per bushel ordinary corn will yield, also a few 

Supplement Catalogue.-Pcrsons in pnrsuit of infor- notes on its general manufactnre. A. The flat yellow 
mat.ion of any special engineering, mechanical, or scien- American maize contains 53'50 per cent of starch� while 
tific subject, can have catalogue of contents of the SCI- the flat, white, and round yellow varieties contain about 
ENTIFIC AMERICAN SUPPLE!IENT sent to them free. 54'75 per cent. For further details we must refer you to 
The SUPPLEMENT contains lengthy articles embraCing Van Waguer's Practical Treatise on the Manufacture 
the whole range of engineering, mechanics, and physical of Starch Glucose, Starch Sugar, and Dextrine, $3.50. 
science. Address MUnn & Co., Publishers, New York. 

Machinery for Light Manufacturing, on hand and (10) J. C. writes : I have a steam launch 
built to order. E. E. Garvin & Co., 139 Center St., N. Y. 22 feet long, 5'3 beam, 2'0 draught, 4 horse boiler, engine 

Practical Instruction in Steam Engineering, and situ
ations furnished. Send for pamphlets. National Insti
tute, 70 and 72 West 23d St., N. Y. 

4x5 inches stroke, 250 revolutions per minnte, 100 
pounds of steam. (1) Give me diameter and pitch of 
screw. A. Screw 28 inches diameter and 39 inches 
pitch, 3 blades. 2. What speed cau I expect? A. Seven 

P���0�;��I����p;�!e�:i3�����1l:��� :�:e:,�:. and a half to eight miles per hour. 3. Now, I want to 
use salt water in boiler; give me some good reasons for Cata.l�gue of Books, 128 pages, for Engineers and not nsing. A. You will necessarily have a tubular 

ElectrICians, sent free_ E. & F. N. Spon, 35 Murray boiler, which it is troublesome to clean. Salt water will 
Street, N. Y. 

. . rapidly deposit lime and salt (except blowing off is re
C. B. Rogers & Co., NorWich, Conn., Wood Workmg I sorted to which is not economical) which you will be 

Machinery of every kind. See adv., page 438. unable t� get off, and the result, � burned boiler. 4. 
We are sole manufacturers of the Fibrous Asbestos Which ' is best-a donkey pump or an injector as a 

Removable Pipe and Boiler Coverings. We make pure boiler feeder? Steam valve to engine is a %: globe valve. 
asbestos goods of all kinds. The Chalmers-Spence Co., 1_ only open it one-sixth of a turn, and have repeatedly 419 East 8th Street, New York. made 8 miles per hour. I must have a screw proportion-

Curtis Pressure Regulator and Steam Trap. See p. 390. ate to power of engine. A. An injector is most economi
Steam Hammers, Improved Hydraulic Jacks, and Tube cal, but is very sensitive and requires great care. We 

Expanders. R. Dudgeon, 24 Columbia St., New York. should think in your case a donkey pump preferable. 
Hoisting Engines, Friction Clutch Pnlleys, Cut-off (11) W. S. & CO . , write : 1. We inclose 

Couplings. D. Frisbie & Co., PhiladelphIa, Pa. you a copy of analysis of chalybeate water on our place, 
Barrel, Keg, Hogshead, Stave Mach'y. See adv. p. 422. and would like to know what effect it would have on 
Munson's Improved Portable Mills, Utica, N. Y. our steam boilers. A. Probably the chalybeate water 
Blacksmith Drilling Machines for J.8 to %: inch diame- may be safely used in steam boilers, but the qnestion 

ter, $22.50. Pratt & Whitney Co., Hartford, Ct. had better be submitted to a good chemist. 2. Would it 
Woodwor'g Mach'y, Rollstone Mach. Co. Adv., p. 14. 

For best low price Planer and Matcher, and latest 
improved Sash, Door, and Blind Machinery, send for 
catalogue to Rowley & Hermance, Williamsport, Pa. 

The Porter-Allen High Speed Steam Engine. South
wark Foundry & Mach. Co., 430 Washington_Ave., Phil.Pa. 

Split Pulleys at low prices, and of same strength and 
appearance as Whole Pulleys. Yocom & Son 's Shafting 
Works, Drinker St., Philadelphia, Pa. 

be better than onr river water, which is composed princi
pally of limestone water, and gets muddy every time it 
rains hard? A. The river water when muddy might be 
filtered; the lime might be disposed of in a great degree, 
by passing the water through a ._suitable heater before 
it enters the boiler. 

(12) Subscriber writes ; You recom
mended, for ebonizing wood, to pour two quarts boiling 
water over one ouuce powdered extract of logwood, and 
when solution effected, add one drachm yellow chromate 
of potassium. I tried your recipe, but wilhout success. 
Is not the proportion of water much too great as com
pared to the other ingredients ? A. To ebonize wood, 
take 4 ounces shellac, 2 ounces borax, and � gallon 
water, boil until dissolved, then add � ounce glycerine. 
To this mixture add sufficient of the water-soluble ani-

HINTS TO CORRESPONDETS. line black. 

Names and Address must accompany all letters, (13) E. B. F. desires a recipe for a ce-
or no attention will be paid thereto. This is for our ment that will join together the parts of a fancy iron 
information, and not for publication. stand. A. Fuse together equal parts of gutta percha 

ReCerences to former articles or answers should and pitch; use hot. A stronger cement consists of am . give date of paper and pa,ge or number of question. 
Inq lliries not answered In reasonable time should monium chloride (sal ammoniac), 2 ounces ; flowers of 

be repeated ;  correspondents will bear in mind that sulphur, 1 ounce; iron filings or borings, 5 pounds to 12 some answers require not a little researCh, and, . . 
though we endeaver to reply to all, either by letter pounds ; with suffiCient water to m,,:,. • 
or in this department, each must take his turn. (14) R. P . .  P. asks the mgredients for 

Special InCorJDation req,!ests on matters of making the " gilding compound " which is sold m the personal rather than general Interest, and requests . . . .  
for ProJDpt Ans",ers by Letter, should be stores. There are two bottles, one contammg thel!qUld 
accompanied with remittance of $1 to $5, according ! and the other the powder. A. The powder is gold 
to the sul?ject, .as we cannot be !,xpected to perfol"1Jl I bronze or brass ground up very fine and the 1

.
lquid com-such serVlCe WIthout remuneratIOn. ' • 

Scientific AJDerican Snpp.lem ents referred mon size diluted. The London gold pamt, IS one 
to ma� be had at the ofl:ice. . PrICe 10 cents �a�h. of the best qualities used, and comes in sixteen shades. 

llIi���:e.i' 
O
;J�t!l:d

�xamlnatlOn should be dIStinctly You will find it more satisfactory to purchase the 
article than to make It. 

(1) H. J. C. asks for an effective way of 
taking grease spots out of ground glass. A. Use a con
centrated solution of caustic alkali or pearl ash. Am
monia or even alcohol may perhaps be snfficient. 

(2) F. S.-China blue, or royal smalts, is 
the crude oxide of cobalt. sometimes called zaffer. 
ground with an equal weight of pot.ash and about eight 
times its weight of feldspar, the mixture submitted to 
fusion iu a crucible, and when cold reduced to an im
palpable powder. Used to paint pottery, and also as a 
blue pigment. 

(3) C. A. S. asks how to make bay rum 
strong, same as barbers charge five cents extra for. A. 
Saturate a 4 ouuce block of maguesium carbonate with 
oll of bay;·pulverize the maguesium carbonate, place 
it on a filter, and pour water through it until the de
sired quantity is obtained, then add alcohol. The 
quantity of water and alcohol depends on the desired 
strength and quality of the bay rum. 

(15) J. W_ W. asks (1) as to the best 
method or process of preparing, sensitizing, and fixing 
ordinary plain paper for printing from a negative in 
black Oil a dead white ground. A. Dip the paper into a 
solution of ammonium chloride. then float on a silver 
bath, which will form silver chloride. 2. How to make 
liquid tin foil if it is possible, in other words, a cold me
tallic liquid that will set or harden in half an honr or 
less, after being poured out or used ? A. A silvering so
lution of mercury is the only article that seems to cover 
your wants. 

(16) R. H. M. asks what is the highest 
degree of heat at which water can successfully be 
pumped from a well, fourteen feet deep, by an ordinary 
double acting piston pump. A. This depends entirely 
upon the positIOn of the pump chamber. If the pump 
is at thc bot.tom of the well, so that the water will flow 
freely to the pump chamber, boiling water may be 
pumped. If it is above the water 2 or 3 feet, 170° is 
about the)imit. If the pump is 14 feet above the water, 
you cannot rely upon service with the water above 1 50°.  

Edwin D. Smith, of  New York city. A shield is made 
of sheet metal, hard rubber, or simllar material, with 
wings on its rear surface for securing the fabric, and a 
pivoted tongue or latch for locking the shield on the 
collar button, ribbons or bands of fabriC being secured 
to the shiela in such manner as to expose part of the 
front. 

A tension for corn planter check wires 
has been patented by Mr. William E. Rawlings, of 
Lynnville, Ill. It is made with a stock having a lon
gitudinal perforation with a spring, a shding bar with 
a recess and anchor wire, a slidmg bar With forked 
hook to reCBlve the check wire, teeth to engage with a 
catch plate, and an operating cord and guide pulley, so 
the check wire can be put under uniform tension. 

The VOI.TAIC BELT Co., of Marshall, Mich., offer 
to send their celebrated ELECTRO-VOLTAIC BELT 
and other ELECTRIC ApPLIANCES on trial for 
thirty days, to men (young or old) affiicted with 
nervous debility, loss of Vitality and manhood, and 
all kindred troubles. Also for rheumatism, neu
ralgia, paralysis, and many other diseases. Com
plete restoration to healt.h, vigor, and manhood 
guaranteed. No risk is Incurred, as thll'ty days' trial 
is allowed. Write them at once for Illustrated 
pamphlet free. 

(4) J. H. asks how the plumbago used 
in the manufacture of lead pencils is hardened or made 
into a hard form. A. The plumbago is mixed with clay 
in various proportions according to the hardness re
quired, and baked. 

(5) J. E. K. writes : I have a small pro
peller engine which I have made to go into a small boat ; 
the engine is 1� inches, and I would like your idea of a 
boiler, and the mode of heating the same. A. Your 
boiler should have about 16 or 18 feet heating surface. 
Use anthracite (chestnut) coal or clean coke. 

(6) T. H. writes : In firing a cannon ball 
against a hoard fence, wl'lich is through the first-the 

(17) C. E_ B.-You will find in Notes 
and Queries in recent issues of the SCIENTIFIC AMERI

CAN, full informatIOn on plating cutlery with white 
metal. The alloy nsed is block tm with a small per· 
centagEi' - of antimouy added. The articles must be 
cleaned from all grease by means of a solution of 
caustic p·otash ; they should then be scoured With washed 
emery, and thoroughly washed; they should then be 
rubbed over with soldering fluid, and dipped into the 
melted metal. To prevent oxidation of the surface of 
the metal, it should be covered with wax or tallow. For 
full,information on electro-plating, consult SUPPLEMENT, 
No. 310. 

© 1885 SCIENTIFIC AMERICAN, INC



[J ANUARY 1 0, 1885. 
(18) H .  U. writes : While at breakfast II Evapor�ting liquids. apparatus for. A. A. Denton. 309.775 Railway gauge. G. McGregor . . . . . . . . . . . .. . . . .. . . . . . .  309.792 Spoons. forks. etc . •  handle of. G. Wilkinson .... .. .. 15.644 

this morning I was puzzled at hearing a sharp click' 
Excavator bucket tooth. E. C. Manning . . . . . . ...... 309.553 Railway signal. A. B. Blackburn . . . . . . . ........ . . . . .  309.517 Type. J. West ... . .. . . . . . . . . . . . . . . .... .. .............. . . 15.645 

shortly after: on lifting a tumbler abont half filled wit h �xPI�sive ?OIllPound. E. J udson ..... . .. . . . . . ... .... 309.787 Railway switch, S. Curlin . . . . . .. . . ................ . . .  309,770 

' lk d t t d' . 't I . d 
li abncs, tnmmlng or separatIng, J. W. Dewees .... 309,698 Railwuy track clearer, L. Larchar .......... .. . . . ... . 309,632 

illl , an a easpoon s an lng In 1 ,  was surprIse to Fatty matters. autoclave to be used in the treat- Reel. See Bolting reel. I see the bottom remain on the tablecloth and the milk ment of, E. O. Baujard . . . . . . . .. . ... . . . . . . . . . . . . . .  309,515 Regenerative gas furnace. J. Morrison ...... .. ... . .  309.643 
rnn out. The glass had broken close to the bottom-a ,Fence. fIood. Offill & Edmonds . . . . . . . . . . . . . . . . . . . . . .  309.794 RefrIgerator. Stern & Meyn . . . . . . ... . . . . .  , .. .. . . . . .. .  309,661 
clean break. The glass was three-sixteenths inch thick Fence machine, portable, Middaugh & Wilcox . . . .  309,724 Refrigerator. J. A. Wiedersheim . . .. . . . . .. .. .. ... . .. 309.593 
where it broke; as the 'frost or heat had not any- Fence wire stretcher, �'. Slater . . . . . . ...... . . . . . . . . . .  309,577 Rein holder, H. Fisher .... ...... .......... ..... .. .... 309,703 
thing to do with it, I am pnzzled to know the cause. A. Fencing, machine for twisting and spOOling wire. Ribbon holder. A. Stevens . . . ... ..... ....... ... .. . . .. 309,807 

The glass of the tnmbler was probably nnder constant J. D .. Curtis . . . . . . . . . . . . . . . . . . . . . . . . . . ... . . . . . . . . . .. 309,00b Roller. See Land roller. 
strain from the time it had been made, due to imperfect Fender. See Carriage fender. Roller mill, W. S. Bacon . . . . . . . ....... ........ ... . . . .. 809,679 

annealing, so it required only a slight change of tem- �:;�h
e:;,�e

p�.
, ��.; c�:�:t::.: '::. : '::::::::::. : '::. :'.� : :',��; Rotary engine, H. Climer . . . . . . . . . . . . ... . . . .. ........ 309,693 

t i ' d '  
Rotary engine, E. Oehlmann . . .. . . . . . . .. .... ... . . .. .  309,734 

pera ure or peen lar con ltiOllS of the atmosphere to in� Jfire escape, T. Hamilton . . .  , . . . . . . . . . . . . . . . . . . . . . . . .  309,619 Rotary engine, D. E. SaUonstall . . . . . . . . . . . .. .. . . . . . .  309,652 
crease the strain sufficiently to canse the glass to break. Fire escape. O. Hirt . . . . . . . . . . . . . .. . . . .. . . .. . . . . . . . . . .  309,545 Saggers in which they are baked. supporting 

lJ'langing machine, J. T. Duff . . . . . ... . ... . . . . . . . . . . . .  309,700 plates, dishes, andlother like articles of pot-
Flour bolt, centrifugal, A. Heine . ........ . . .. . . ..... 309,716 tery ware in:the, J. F. Bapterosses . . .. . . . . . . . . . . 309,680 INDEX OF INVENTIONS Folding table. W. Pell . . . . . ... ........ ...... . . . .. . . ... 309,738 Saw, J. Ledward . . . . . . . . . . . . . . . . .  , . . . . . . . . . . . . . . . . . . . .  309,550 
Fruit gatherer, W. T. Case . .... . . ...... ... . . . . . ..... . 309,521 Saw, J. L. Purple . . . . . . . . . . . . . . . . . . . . . . . . ...... . ..... .. 309,646 

For _bleb Letters Patent 01' tbe 
United States _ere Granted, 

December 23, 1884, 
AND EACH BEARING 'J'HAT DATE. 

[See note at end of list about copies of these patents. , 

Fuel. F'. W. C. Waldeck . . ... . . .. . ... . .. . .. . . . ... . . . .. 309,587 Saw filing machine, D. Chambers . ... . . .. . ........ . . .  309,763 
Furnace. See Lead furnace. Regenerative gas Saw tooth swage, J. E. Emerson . . . . . . . . ...... .. . .... 309,534 

furnace. Saw tooth swaging device, J. E. Emerson .. .... ... . 809,533 
Garment clasp. W. H. Frost . . . . . . ... . . . . . . .. . ..... ... 309.615 Scarf, neck. J. A. & F. 1.  Kirchner . .. . . ... . ... .. .... 309,719 
Gasfitter's torch, J. C. Walsh . . .. . . . .. . .. . . . . . . ...... 309,753 Screw elevator, I,. S. Graves . . . . . . . .. .. ..... ....... .. 309,538 
Gas, furnace for generating illuminating and heat- . Seaming machine, tin, W. A. List . ........ . .. . . .. ... 309,551 

ing. J. D. Averell . . . . . . . . . . . .. . . ... . . . . . .. . . . ... . .. 309,595 Separator. See Grain separator. 
Gas machine, air, J. P. Clifford (r) . . ... . ... .. ... .. -. .  10,545 Sewer pipes, device for cleaning street, T. Dark .. . 309,696 
Gate. See Bridge gate. End gate. Sewing machine, .E'. Bean . . . . . . . . . . . . . . .. . . . . . . . . .... 309,516 
Generator. See:Steam generator. Sewing machine, E. T. Thomas . . . . . . . . . . . . . . .. . . ... . 309.665 

Air compressor, hydraulic, C. Moore . . ... ... .... . . .. 309,642 Glassware, manufacture of, L. J. Murray . .. ....... 309,731 Sewing machine, 1..1. Williams . . . . . . . . . . . . .. .. ...... . .  &:19,672 
Animal trap, C. HalL . . . . . . .. . . . . . . . . . . . . . . . . . . . . .. . . .  309,781 Glove stretcher and measure, ,combined, A. Sewing machine trimming attachment, J. W. 
Auger, po!:!t hole, I. Robinson . . .. . . . .. . . .. . . . .. ... . .. 309,803 Traver . . . . . . . . . . ... . ' . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  309,666 Dewees . . . . . . . . . . . . .. . . . . . . . . . . . . . . . . . . ...... . .. . . . 309,699 
Barrel and barrel head attaching device, A. IJ. Grader, H. Hild . . . . . . ... . . .. . ... . ... . .. . .. .. . . .. .... .. 309,543 Sewing machine�tucker, D. D. Berry . . .. . . .. 309,597, 300,598 

Johnson . . . . . . . . . . . . . . . . . . . . . . .. . . . . . . . . . . . . . ...... . 309,786 Grain, separator, W. B. Vardell . . . .. . . . . . . . . . . ... . .. 3OH,810 Shafts. machine for bending, A. G. Snyder . ...... . 309,579 
Barrel attachment, Hill & Peltier . .. . . . . . . .... . . . . .. 309,544 Graining composition, J. F. Harms . . . .. . . . . . . .... .. . 309,714 Sheet metal, machine for forming, H. Rayner .. . . .  3CrJ,801 

Bed clothes holder, 1. G. Bower . . . .. . . . . ..... .. .. . . . 309,687 Grate, J. N. Long . . . . . . . . . . ... .... . ... . ... . . . . . . .... .. . 309,789 Sheet metal, making:ornamented articles of suft, 
Bed, wardrobe, E. Doring . . . . . . .. . . . . . . . .. ........ . .. 309,530 Grate, J. Welsh . . . . . . .. . . .. . . ... . . ...... . . .. . . . . ...... . 3()g,590 J'. A. Eades . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  309,531 
Belt. driving, C. O. Gehrckens . . ... . .. . . ...... .. ..... 3OH,708 Guard. See Railway foot guard. Sheet metal vessel, J. S. Hagerty . . . . . ... . . . .. . . . ... . 309,710 
Belt fastener, J. Thompson . . . . . . . . . . . . . . ... .. .. . .... .  309,808 Halter, 1M. Du Bois . . . . . . . .. . . .. ...... . . . . . . . . . . . . .... . 309,611 Sheet metal vessels, ear for, Hagerty & Detrick .. . 309,711 
Bessemer plant, W. Hainsworth . . . . . . . . . . ... 309,540,. 309,712 Hammer diet J. Hausman, . . . . . . . . ... . . . . . . . . . . . . .. . .  309,620 Shirt, M. Maas . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  309,6.'15 
Bit. See Bridle bit. Hand power mechanism, E._Z. White . . . . . . . .. . . . . .  309,670 Shutter fastener, W. H:Bothwell . . . . . ........ . . ... . 309,813 
Blower and heat regulator, N. Poulson . . .... ....... 309,799 Harrow, IIubbard & Noble . . . . . . . . . .... . .. . . . . . . .. . . .  309,624 Signal line compensator, J. rr. IIambay ....... ... . . .  309,618 
Board. See 'Vaall board. Harrow IF. W. Randall . . ... ... . .. : . . . . . . . . .  , . . . . . . . . . .  3OfJ,800 Sled brake, G. H.rChapman . . . . . . . . . . . . .. . . . . . . . . . . . .  009,764 
Boiler. See Steam boiler. Harrows, etc., flexible frame for spring tooth, G. Smoking pipe, Owens & McClure . . . . . . . . . . . . . . . . . . . .  309,796 
Bolting reel, C. N. Smith . . . . . . . . . . ... . . . ... ....... ... 309.744 H. Gale . . . . . . . . . . . . . . . . . . . .. .. . . . ... .. .. . . .. . . . . . . . 309.706 Sole shaping machine, N. W. Woodbury . .. . ... ..... 309,674 
Book leaf holder, A. S. Flint. . . . . .. .. . . . .... ...... ... 309,777 Harvester, W. F. Olin . . . . . . . .. . ... . ... . .. . . . . . . ... .. . 309,795 Sower, broadcast�seed, G.IStevenson . .. . . . . . . . . .... . 309,581 
Bracelet, ring, etc., D. R. Corbin . . . . . . . ... . ......... 309,525 Harvester, -corn cutting, R. B. Robbins . . . .. . . .. . . .  309,648 Spark arrester, J. A. Stout . .. .... .. .. . . . . . . . . . . . . . ... 309,663 
Brake. See Car brake. Sled brake. Harvesting machi.ne, corn and cane, H. W. Spring motor, B. Clayton . . . .. . ... . . . . . . . . . . . . . . ... . . .  309,524 
Brick machine, J. J. Kulage . . . . . . . . . . . .. . . .. . .. ... . . .  :309,549 M�tthews . . . . . . . . . . . .. . . .. ........ . .. . . . . . . . . . . . . . . 309,639 Stamp, time, W. H. Gillette . .. . ... . . . . . . . . . . . . . . . . . . .  309,537 
Brick machine, G. J .  Weber . . . . . . . . . . . . . . .. . . . . ... . . . 309,589 Hay tedder, J. Garfleld . . .................... .. ... . . . .  30H,779 Steam and vapor engines, plunger for, J. L. 
Brick and tiles, machinery for the manufacture Hay tedder, J. H. Thomas . . . . . . . . . . ... . . . . . . . . . . . . . . :309,745 Bogert . . . . . . . . . . . . . . . . . . . . ... . . .. . . . . . . . . . . . . . . . . , . .  309,686 

of, G. SchIickeysen . . . . . . . . . . . . . .. . . . . . . . . . . . . .... . 309,567 Heating apparatus, steam, P. H. Inman . . ... ... . . . .  309,625 Steam .boiler, r:J.\ H.:Sears\ . .. . . . . . . . . . . . . . .. . . . . . . . . .  309,656 
Bridge gate, 'V. Deveraux . . . . . . . . . . . . . . . . . . . . . . . . .. . 3ml,697 Heel nailing machine, L. Cote . . . . . . . . . . . . . . . . . . . . . . .  309,526 Steam bOiler, upright, D. F. Coghlan . . . .. . . . . . . . . .. . 309,602 
Bridle bit, II. S. Squier . . . . . . . . . . . . . . . . . . . . . . . . . . . . ... 309,600 Holdback, vehicle, W. G. Cumlnins . . .. . . . . . .  ' . . . . . .  309,695 Steam generator, Morrin & Scott . . . . . . .. .. . . . . . . . . . .  309,727 
Brush backs, machine for inserting bristles into, Holder. See Bed clothes holder. Book leaf Steam generator, C. E. Safford ..... .. . .. . .. . . . . . . ... . 309,f>51 

M. Hellwig . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  309,541 holder. Rein holder. Ribbon holder. Stone dressing machine,','1'. H. Cook . . . . . . . . . . . . . . . .  809,603 

Buckle, lever, J. A. Mundy . . . : . . . . . . . . . . . . . . . . . . . . . .  309,7:30 Hoof clamp, A. H. Carron . . . . . . . . . . . . . . . . . . . . . . . . ... . 309,fi90 I Stone or building block and making the same, arti- . 
Button fastener, E. Ivins . . . . . . . . . . . . . . . . . . . . . . . . . . . .  309,785 Hook and plate, movable, Herrick & McManus . .. . OOD,621 ficial, O. J. E. Vogelbach et al. . . . . . . . . . . . . . . . . . . .  309,586 
Button setting machine, E. KemshaIl . . . . . . . . . . . . . .  309,628 Horse detacher, W. G. & J. H. Cummins . . . . . . . . . . .  309,694 Stove, camp, E. M. Sanders . . . . . . . . . . . . . . . . . . . . . . . . . .  309,565 
Candy box, rock, F. M. Neuhausen . . . . . . . . . . . . . . . . . .  309,644 Horse power. 1.1. H.:Davis . . . . . . . . . . . . . . . . . . . . . . . . . . . . H09,608 Stove, lamp, C. T. Ham .. . . .. . . . . . . . . . . . . . . . . . . . . . . . . 309,713 
Car brake, L . . J. .Jewett . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  309,5-t8 Horseshoe nair machine, 3. Mins . . .. . . . . . . . . . . . ... . .  309,640 Stove lining, plastic, E. D. Seavey et al. . . . . . . . . . . . .  309,570 
Car brake and starter, Siccardi & Abbiati. . . . . . . . . . 309,743 Hot air registers, evaporator for, C. T. DaviR . . . . . .  309,771 Stove, magazine_hot air. J. K. McLaughlin . . . . . . . . .  309,723 
Car coupling, T. P. Evans . . . . . . . . . . . . . . . . . . . . . . . . . . . .  W,702 Hydrocarbon fnels, apparatus fol' burning liquid, Stoves, wate:r evaporator for, C. T. Davis . . . . . . .... 309,772 
Car coupling, S. T. Northcutt . . . . . . . . . . . . . . . . . . . . . . . . OOg,s..'5g T. Urquhart . . . . . . . .. . . . . .. .. . . . . . . . . . . . . . . . . . . . . . . . :309,749 Sugar, making, A. A. Denton . . . .. . . .. . . . . . . . . . . . . . . .  309,776 
Car coupling, R. Randolph . . . . . . . . . . . . . . . . . . . .. . . . . .. 309,5G4 Ice creeper, W. H. Torrence . . .. . . . . . . . . . . . . . . . . . . . . .'109,747 Surgical apparatus for curing deformities, G.  
Car coupling, A. L. Sanders . .... . . . . . . . . . . . . . . . . . . . . .  309,653 Insect destroyer, E. Delany . .. . . . . . . . . . . . . . . . .. . .. . . .  309,774 Aubin . . . . . . . ..... ... . . . . . . . . . . . . . . . . . . . . . . . . . . .. . . .  309,678 
Car coupling, E. Wood . . . . . . .. . . . . . . . . . . . . . . . . . . . . ... . 3OH,673 Journal bOX, J. E. Sweet . .... . . . . . . . . . . . . . . . . .. .... . . .  309,582 Switch or signal operatIng rods, compensatol' for, 
Car, dumping, M. Van Wormer . . . . . . . . . . . . . . . . . . . . . .  309,752 Knitting machine, J. Byfield .. ........ . ...... ....... . 309,761 H. Johnson . . . . . . . .. . . . . . . . . . . . . . . . . . .. . . . . . . .. . . . .  309,627 
Car, stock, S. P. Tallman . . ... . . .. . ... . . . . . . . . . . . .. . . .  809.583 Knitting machine. C. H. Carter . . . . . . . . . . . . . . . . . .. . . . 309,691 Table. SeelFolding table. 
Carriage fender, I •. H. Wooden . . . . . . . . . . . . . . . . . .. . . .  309,675 Knob and button, combined door, 3. Broughton ... 309,601 Table, C. A. Fenner . . . . . .. . . . ..... . . .... .. ...... . . .... 309,535 
Carriage seats, detachable back for, R. E. Van Knob attachment, C. F. Langford ....... ... ......... 309,631 TalIow,"etc., apparatus for testing, C. S. Higgins . .  309,718 

Campen . . . . . . . . . . . . . . . . . . .. . . .. . .. . . . . . . . . . . . . .. . . .  309,75O J.Jadder, step, A. J. Johnson . .. .. . ... . . . . . . .. . . . . . . . . . 309.626 Tanning composition, S. S� Eddy ..... ... .... .. . . . .. .  309,701 

Carriage wheel, W. K. Foster . . . ... . . . . . . . . . . . . . .. . . .  309,705 IJadder, step, C. S. Rickard ..... . . . . . . . . . . . . . . . . . . . . . 309,802 Tea and coffee pot, J. B. Barrody . . . . .... .. . . .. ... . .. 309,682 
Carrier. See Cash carrier. Cash and parcel car- Lamp, hall, L. F. Griswold . ... .. . . . . . . . . . . . . . . . . . .. . .  309,539 Tea and coffee pot, J. F. Houghton . ... . . . . . . . .... . . .  309,783 

TRADE MARKS. 
Belt dressing and leather preservative compound, 

A. T. Parson & Co . . . . ... . . . . . ....... . ... . . .. ..... . .  11,821 

Boots and shoes of all deSCriptions, Field. Thayer 
& Co ... . . . . . . . . . . . . . . .. . ..... . .. . . . . .. . ... . . . . . . . . . . .  11.813 

Braids, mohair, silk, and mixed silk and mohair, 
W. Schutte & Co . . . . . .. . .... ... . . . . . . ..... . . . . .... . 11,822 

Bricks, stove linings, and certain other articles 
made wholly or in part from fire clay, fire. F. A. 
Ostrander . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . ... . 11.824 

Canned corn and other vegetables, fruit!:!, lobsters, 
fish. and meats, C. P. Mattocks . . . . ... . . . . . . . . . . . .  11,819 

Champagne. Luyties Brothers . . . . . . . . . . . . .. . . . . ... ... 11,818 
]"ood prepared from choice hard wheat. cereal, T. 

H. Foulds . . .. . . . . . . . . . . . . . . . . . . . . . . . . .. . . . . . . .... . . .  11,814 
Hair toniC, Oriental, 1.Janman & Kemp . . . . . . . . . ... . . 11,815 
Kemp's compound pectoral of anacahuita, Lan-

man & Kemp . . . . . . . . . . . . . . . . . . . . . .. . . ... . .. . .. . ..... 11,817 
Ointments, Palmer Ointment Manufacturing Com-

pany . . . . . . . . . . . . . . . . . . . .. . . . . . . . . . . . . . . . . . . . . . ..... " 11,820 
Oleomargarine oil, J M. Atwater . . .. .. . . .......... .. 11,823 
Pins, Dieckerhofi', Raffioer & Co . ... . .. .... .. .. . ' . . . . . .  11,812 
Sarsaparilla, Bristol's, Lanman & Kemp .... ....... . .  11,816 

A printed copy of' the specification and drawing of 
any patent in the foregoing list, also of any patent 
issued since 186fi, will be furnished from this office for 25 
cents. In ordering please state the number and date 
of the patent desired, and',. remit to Munn & Co., 361 
Broadway, New York. We also furnish copies of patents 
granted prior to 1866 ; but at increased cost, as the 
specifications, not being printed, must be copied by 
hand. 

Canadian l'atents may now be obtained by the 
inventors for any of the inventions named in the fore
going list, at a cost of $40 each. For full instruction 
address Munn & Co., 361 Broadway, New York. Other 
foreign patent may also be obtained. 

Inside I'a ge, each i n serrion . .. ..  ,,;> cents a line. 
Bach: IJ';:Lae, each i n sertioll  .. .. ..  81.UO a line. 

(About eight words to a line.) 
Engravings rnay head adver tisements at the same rate 

per line, by mealfUrement. as the letter pl'ess, Adver
tisements must be received at publication Q{fice as early 
as l' hursday morning to appear in next issue. 

rier. Land roller, M. Porter . . . ...... . . . . . . . . . . . . . . . . . . ... . . 309.798 Tea and colfee pot, Krippendorlf & Cochran . . ...... 809,738 VELOCITY OF ICE BOATS. A COLLEC. Cart fertilizer distributing attachment, J. A. L�st: C; O. yale . . . . . .. . . .... . .. . . . . . . . . . . . . . . . . . . . ... . .  309,677 Tea or coffee pot. J. C,. Milligan . . .. . . ... . .. . . .. . .. ... 309,725 tion of Interesting letters to the editor of the SCICNTIFIO 
Mitchener . . . .. . . . . . . . . . ... . . . . . . . . . . . . . . . . . . . .. . . . .  309.641 LastIng machIne, M. Brock . . .. . . . . . . . . . . . . . . . . .. . . .. 00!l,519 Telegraph, autographIC reed, B. A. Brook� ..... " 0  309,000 AMERICAN on the question of the speed of ice boats, de" 

Cartridge implement. J. H. Barlow . . . . . . . . . . . . ... . . .  309.631 Lead furnace, open hearth. E. R. Molfet . . . .. . . ..... 30B 556 Telegraph, quadruplex, C. Selden, . . . . . . . . . . . . . . . . .  809,573 1 monstratlng how and why It is that these craft sail 
Cash and parcel carrier, J. Burns . . . . . . . . . . . . . . . . .. . . 309,520 Lifter. See 'l'ransom lifter. 

' 
Telegraphs preventing false signals or reversals fa;ster than the win<;l which propels .theIl?' Illustrated 

Cash carrier, C. Fisher . . .. . . . . . . . . . . . . . . . . . . . . . . . . . . . .  309,704 Liquids from casks, apparatus for use in drawing in qUad;uplex, II. Van Hoevenbergh . . . .. .. . .. .  309,751 X��i��:�I����t���l\��l��g: 2�04.
ta

W/i�elio
S�!�fs�IFig 

Casting compound bars, mould for, Paul & Wood . 309,737 fermented, J. II. Partridge . . . . . . . . . . . . . . . . . . . . .. 309,561 Telegraphy, overcoming static disturbances in, C. be had at this office and from all newsdealers. 
Castings, mould for making white metal, J. R. Looking-glasses, manufacture) of obsidian, E. Selden . . . .. ... . . . . . ... . . . . . . . .  " . . . . . . . . . . . . .  309,571, 309,57� 

Kinsley .. .. .. ... . ..... ...... .... . .. . . . . . . . . ..... .. . 8O<J,629 Rosenzi . . .. . . . . . . . . . .. ... . . . . . . . . .. . ... . . . . . . . . . .... 809,741 Telephone:call box, E. Gray ..... . . . . . . . . . .... . . . . . .. 309.611' Woodwork ing M ach inery. 

�::��� r:�r;:���i!��' ���t��'�idi�� "b�i�k,"�t�.: 309,655 ����!�:���� d::���:� ��:i��t��: 
. . . . . . ... .. . .. ... 309,613 �:������::.��;�;��rl�����: . .  �'���l�t��" �'f," i 309, 791 :g� ��aa��n'a�g�res�b��

it
��� 

Ea,on & McGivney . . . . . . .. . . . . . . . . .... . ......... .. 309,612 Map cabinet. J. R. Hussey . . . . . . .. . . .. . . . . . . . . . . . .. . .  309,546 Morwitz .. . .. .. .. .. .. . . . . . ......... .. . . . . . . . . . . . ... . 309,728 �:rl'!':!:�;
a§h:�

r!�d �a
:

r!:'';,'i 
Churn power, J. B. Snider ... .... .. ... . . ... . . .. .... .. . 309,806 Mattresses, pillOWS, etc., material for filling, L. Thill coupling, W. J. Card . .. . .. . . . . . . . . . . . . . . . . . . . . . . 309,762 WoodWorkers. ManUfact�dbY 
Cig.1r bunching machine, T. E. Roberts . . . . . ....... 309,649 Chase .. ... . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. .... . .. 309,52.'1 Tile and apparatus for the manufacture thereof, .;::�c,:;:;�V, ����1f.n�.YA . 
Clamp. See Hoof clamp. Mechanical movement, J. K. Lowe et al . . . . . . . . . . . •  309,634 rOOfing, C. Schlickeysen . . . . . . . ... . . . . . . . . . . . . . . . .  309,568 Full assortment of Perin Saw Bl&de .. 
Clasp. See Garment clasp. Mechanical movement, E. Maertens . . .. . . . . . .. . . .. . 309,7'22 Tobacco, apparatus for __ resweating and coloring, 
Clay for moulding bricks, etc., apparatus for pre- Mechanical power, Sharpnack & McMahon .. . . .... 300,575 A. A. Schupinsky . . . . . . . . . . . . . . . . . .. . . . . . . . . .... . . .  309,569 

paring, J. Christiansen ..... .... . ... . . .. . . . . . . ..... 309,766 Microphone, ]'. J. Semal. . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  309,742 Tobacco cutter, plug, II. Windis'Ch ... .. . . ... . ... . . . .  309,5� 
Cleaner. See 'Vheat cleaner. Milk can elevator, M. Couplin . . . . . . . . .. . . . . . . . . . .... . 309,604 Tramway and car, M. C. Campbell . .. . . . . . . .. . . .. ... 309,689 
Clock, secondary electric, G. & F. Trippen, Jr . . . ... 309,809 Mill. See Roller mill. Windmill. Transom lifter, A. R. Brand . ... ................ .. .... HOO,599 
Clothespin. T. W. Wheatley . .... ... . . . . . . . . . . . . . . .. . 309,669 Miner's implement. !. A.' Martin . . . . . .... . ........ .. 309,637 Trap. See Animal trap. 
Collars, spring clasp for horse, S. E. Burghdorf .... 3()!:),7&9 Motion. device for converting', G. H. Caughrean .. 309,692 Tricycle, F. W. Vossmer . . . . . . . . . . . . . . . .. . . . .. .... . .. . 309,667 
Comb. See Curry comb. Mortor. See Electric motor. Spring motor. Truck, car, A. Shedlock . . . . . . . . . . . . . . . . . . . . . . ... .. . . . 309,657 
Confectionery, process of and apparatus for the :Mowing machine, G. S., Jr., & C. H. Peck .......... 309,563 Truss, lJ'. Breitscheid . . . . . . . . . . . . . . . .. ... .... ......... 309,518 

manufacture of, W. P. & J . W. Kirchhoff . . . .. . 309,720 Music leaf turner, J. P. Batchelor . . . ... . . . . . . . . .. ... 309,683 Tug, harness shaft, S. E. Davies . . . . . . . . . .. . .... . ... 309,529 
Corn cutting machine, G. B. Dean . . . .. . . . . . . . . . . .. .  309,773 Musical instrument, mechanical, M. Gally ... .. . . . .. 309,616 Tug, thill, H. L. Norris . . . .. . . .. . .. . ......... ........ . 309,733 
Corset, S. T. Burkhead . . . .. ... . . . . .... . . . . . . .. . . .... . 609,760 Necktie, E. D. Smith . . . . . . . . . . . . . . . . . . . . . . . . . .. ... .. . . 309,659 Type mould, G. R. Bacon . .. . . . . . . . . . . .. . . . .. . . ...... 309,596 
Cotton pre!:!s, E. M. Ivens . .... . . . . . . . . . . . . . . . . . . . . . .. 009,547 Needle cabinet, T. H. Harper . . .. . . . . . . . . . . . . .. . . . . . .  309,715 Type writing machine, Gilman & Kempster . . ..... . 309,780 
Counter, shaft forZmachinery, C. H. Russom . . .... . 309,804 Ores, etc., apparatus for the gradual reduction Valve, oscillating, J. Musgrave . .. . . . ... .. . . . . . . . .... 309,558 
Coupling. See Car coupling. Thill coupling. and separation of, Mumford & Moodie . . .... .. . .  309,729 Valve, rotary, F. Schumann . .. . . . . . . . . .. .. . . . . . ...... 309,654 

Culinary vessel, J. Chaumont . . ... .... . . .. . ... . . ..... 309,765 Paper barrel, J. Cosgrove . . . . . . . . . . . . .. . . . . . . .. ... . . .  309,768 Valve, steam-actuated, G. E. Dow . .... .. . .. . . . . .... 30'.),610 

Cultivator, rotary, T. B. Nutting . . .. . . . . . . . . . . . . . . .. 309,793 Paper machines, jOining the, ends of wire cloth Vehicle, jump seat, F. A. Sands . . . . . . . . . .. . . .. . . . . .. 300,805 
Cultivator tooth, J. Williams . . . .. . . . . . . . . . . . . . . . . . .. .'109,671 for, J. Sinclair . . . . . . . . . . . . . . . . . . . . . . . . . .. ... . ... . .. 309,658 Vehicle, running gear, R. W. Davis . ... . .. . .. ... . ... 309,007 
Curry comb, D. B. Weightman . . . . . . . . . . . . . . . . . . . . . . 309,6('.18 Paper, manufacture of, W. E. Syms . . . . . . .. . ... . . . .  309,6&.1 Vehicle, running gear, B. C. Shaw . ....... ... . .. . . . .  309,576 
Cutter. See Tobacco cutter. Paper, package of sheets of, O. H. Hicks .... . . .. .. 309,717 Vehicle seat, J. Hanser . . . . . . . . . . . . . .... .... . . . . . . ... 309,782 

F R I CT I O N  C L U T C H  
P u l l eys a n d  C u t-off Cou p l i n gs. 

JAS. HUNTER & SON, North Adams, Mass. 

OM THE ECONOMIC APPLICATION S 
of Seaweed.-By Edward C. C. Stanford. F.C.S.-Seaweed as manure. The manufacture of keJp. Iodine and potash salts. Algin or sodium algtnHte and its economic uses. A valuable paper. Contained in SCIENTIFIC AMERICAN SUprLEMENT, No. 44;j. Price 10 cents. '1'0 be had at thls Office and from all newsdealers. 

Dental separating wedge, D. Genese . . ....... . .... .. 309.709 PhotographiC printing frame, J. A. H. Parsons .... 309.736 Vehicle wheel, Schad & Hoffman . . . . .. .. .... .. . ..... 309,566 
Detergent, H. C. Herrick . . ....... . . .. . ............ .. 809,622 Pin. See Clothes pin. VelOCipede, H. Racine . . .. . .. . . . . . . . . . . ... . .. . . . . ..... 309,740 Stan d ard Die. See Hammer die. Pipe. See Smoking pipe. Wagon running gear, Perry & Sprague . ... . ... . . ... 309,739 Thermometers. 
Dle stock, B .  Wesselmann . ... .. ....... ... ........... . 309,755 Plaiting machine, A .  W .  Weller . . . . . . .. . . .. . . .... ... 309,754 Wash board. H .  & J .  P .  Luther . ... . .. . . ... . . ..... .. . 309.721 
Digger. See Potato digger. Planter check row corn, J. II. Hermaun . ... . ... . ... 309,542 Washing machine, J. Neal . . . . ...... ... . ... . ... ..... . 309,732 
Direct-acting engine, C. C. Worthington . .... . ... . . .  309,67f> f Planter check Wires, tension for corn, W. E. Raw- Water elevator, C. H. Tise . . . . . . ... . . .. . . . . . . . . .. . . . . 309,746 
Ditching machine, S. P. Mason . . ..... . .. ..... . . . . . . .  309.638 lings . . . . . . . . . . . . . ... . . . . . . .. . ... . . ...... ..... . . . . . . .  309,647 Weather strip, G. W. Snyder . . . . . . . . . . . .. . . . . . . . . . . .  309,580 
boor, :H\ J. Lee . . . . . .... .... .... .. .. .... .. .. .. .. . . . . . . . 309,63.3 PlOW, J. O. Rollins . . . . . . . .. . . . . . .. ............ . .... . .. 309,650 Well sinking machine, J. B. Crucial. . . . . . . . . . . . ..... 309,769 
Draught equalizer, E. E. Crooks . . ... . . .......... . . .. 30!J,528 Plow attachment, H. Listerud . ... ..... .... . .. .... . .. 309,552 Wharf drop, H. Winter . ... . . ..... .. . . . . . ... . . .. ... . .  309,812 
Electric alarm circuit closer, A. Lungen . . . . . . . . . . . .  309,790 Plow, sulky, J. S. Trimble . . . . . .. . . . . .. . ..... ..... . . .. 3(}tJ,748 Wheat cleaner, S. Bernheisel . . ........ . . ........ ... .. 309,684 
Electric generators and motors, regulator for, W. Poles, machine for bending carriage, A. G. Wheat, machine for degerrninating and scouring, 

IC �'reeman . . . . ......... . ... . . .. .. .. .. . . . . . . . . . . . . . 809,586 Snyder . .. . . . . . . . . . . . . . . . . . . . . ........ . . . . . . . . � ...... 309,578 W. E. Sergeant . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. . ... . .  309.574 
Electric lights, illuminating point for. C. I.'. Pot. See Tea and coffee pot. Wheel. See Carriage wheel. Fifth wheel. 

Brush (r) . . ... . .. . .. .. . . . . . .. . . ......... . . .... . . . . . .  10,544 Potato digger, M. H. Hitchcock . . ... . . . . . . . . . . ... . . .  309,623 Windmill, Orcutt & Wood . . . . . . . . . . . . . . . . . . . . . . . .... . 309,645 
Electric machines, armature for dynamo, B. F. Power. See Churn power. Horse power. Me- 'Vindow, E. D. Mann .. .. . .... . . . .. . ... ... . . . . .. .. .... 309,636 

Orton . . . .. . .. . ........ . . .. .. . . . .. . . ... .... ... 309,560, 309,735 chanical power. Wine, beer, etc., purifying, R. D'Heureuse . ....... 309,609 

Accurate, 
Legible. 

SIZES OF DIALS, I) 
and 8 INCHJ<:S. 

FOR SALE BY 
T H E  T lt A  D E .  

Manufactured and Warrant
ed by the 

Electric motor, 'V. H. Chapman . .... .. ...... ..... .. . 309,522 Press. See Cotton press. Wire barbing machine, F. W. Brainerd . .. ... ..... .. 309,758 STAN DAR D TH E R M O M ETER C O  Electric motor, ;Peck & Chapman ......... .... . . .. ... 309,502 Pulley collar, loose. F. J .  Hubbard .. . ..... .... ...... 309,784 Wire barbing machine. H. M. Vaughan . ...... . .... 309.584 I ,  
Electrical apparatus :for operating bolts, W .  Pulley, expanding, W .  G .  Gass . . . .... . ......... . .... 309,707 Wire drawing apparatus, J .  M .  Buisson . . . . . . . . . . . .  309,688 

Vo!,(el. .... . .. .. .. ........... ..... ... .... . . . . . . . .. . . .  309,585 Pulley for shafts, loose, J. McCaffrey ... ... ... .... .. 309,554 
Elevator. See Milk can elevator. Screw elevator. Pulley lubricator, loose, W. J. }�aul. . .. ' . . . . . . . . . . . . .  309,614 

Water elevator. Pulp, machine for the production of WOOd, E. P. 
Elevator, J. Berry . . . . . . • . . . . . . • . . . . . . . . . . . . . . . . . . . . . .  309,i57 Ely . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  309,532 
End gate, wagon, W. H. Clarke ........ . ....... ... . . .  309,'701 Pump, G. F. Beebe . ..... ..... .................. .... . . .  309,756 
Engine. See Direct-acting engine. Pumping en- Pump, H. C. Stouffer ..... .... . ......... .... . .......... 309,662 

gine. Rotary engine. Pumping engine, duplex steam, P. Pistor ...... .... 309,797 
Engines, regulating steam supply to, G. Westing- Punch, ticket, R. J. Krautheim .......... ... ......... 309,630 

honse, Jr . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 809,592 Pyroxyline, treating and moulding. J. W. & 1. S. 
Engine., regulating steam supply to compound, Hyatt (r) . . . . . . . . . .. . . .............................. 10,546 

G. Westinghouse. Jr . .... .... . . . . . .. . . . . . . . . . . . . . .  309,591 Radiator, A. C. Walworth . .......... ......... ... ..... 309,588 
Engines, safety gear for starting. Musgrave & Radiator. T. H. Williams .t at . .............. .. . ..... . 309.811 

Walsh .. .. .. .. ... ... ...... .. . . ...... . . . .... ... .. . . . .  309.557 Railway. electric, F. H. Dancllell ...... .. ... ......... 6069.60 
EnSilage, apparat.us for compressing, E. T. Blunt. 309.585 Railway foot guard. A. McGaffey . .. . .. . . .... . . .. . . . . 309,555 

DESIGNS. 

Breastpin, E. C. O'Connell . . ....... ............ ..... .. 15.638 
Carpet, W. J. Gadsby . .. . . . . . . ........ ... ........ 15,631. 15.632 
Carpet, D. McNair . . . . . ..... . . ... , . . . . .  ,. • • . . . . . . .  15,634, 15,635 
Carpet, D. G. Melville . .. . . . . . . . . . ........... ....... . ... 15,636 
Carpet, T. J. Stearns . . . . . . . . . . . . .... . .... . ... . .. ..... .. 15,841 
Costume, girl's, M. Kavanagh .... ........ .... ........ 15,633 
Costume, lady's, S. J. Shiels . ..... ... . .... .... ... 15,642, 15,64H 
Fountain. J. Moore . . . . ... .. ...... , . . . . . . . . . . . . . . . . . . . . . 15,637 
Lamp harp. Parker & Griswold ... . . .. . ....... ........ 15,MO 
Sewing machine table. E. Parmly . . . . . .. . . . .. . .. . .. . . 15.639 

PEABODY, MASS. 
General Agents, 

fA I RBAN KS SCAll H,D US lS 
I;' all the principal cities of the United States 

and Canada. 

PATENTS NEGOTIATED ABROAD. 
THE AMERICAN AND FOREIGN INDUSTRIAL 

ASSOCIATION of New York undertakes tbe sale of 
Patents in Europe. Is connected with the " Joint Stock 
Association" of London,and bas Agents in pari�Brusse18 
��tM.fl1t'i,,�MfJ��� f�'f��i,"i�b':,��?�e� lo�l. A. 
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BAIRD'S BOOKS 
FOR 

P R AC T I CA L  M E N .  
Our new and enlarged Catalogue of Practical and 

Scientific Books; 96 pageR, 8vo. A Oatalogue of Books 
on Steam and the Stearn Engine, Mechanics. Machinery, 
and Dynamical Engineering, and a Catalogue of Books 
�at�A�i

l\, l�fi����icgns��g8�n���lginf c�t�?o�1f:� Of
O! 

Miscellaneous Collection of Practical and Scientific 
Boolrs, a list of Books on Electro-Metallurgy, etc. A 
Catalogue of Bouks relating to Electrical Science, List of 
Leading Books on Metal Mining, Metallurgy, Mineralogy, 
.ASSaYin� Chemical AnalIsis, etc. List of Books on 
R��fact���,

O 
a:tt��g

biia1�;�n
e�' 3o�g�k:n�n': ���� 

phlets on Social Science. Political Econ�)lny, Protection, 
����if�fed�o���i��e 

eJ��;i�r:��h 
agff s�f�:�e C:����:31� 

the Arts, sent free and free of Postage to any one in anI! 
part oj the world 'who wiZl furnish h1� add/ress. 

H ENRY CARE y  B AIR)) & CO., 
Industrial Publishers, Booksellers, and Importers, 

810 W A LN UT STl tEE'l', PH ILADELPHIA, PA. 

A S A M P I, E  C O p y OF 'l'HE NEW J O U R NAL, 

Will be Ina iled  free on a.pplication. 
Every lUallufact ul'er, 11l crchaut, Artisan, llIe

chRlIic, Invento)', Capi ta list, every Intelligent 
A lllel'ican�will find it intert"sting, and ins tructive. 

Every other Saturday; $2 a Year 
I n d u str ial America, 9 M u rray St. ,  N, Y. 

Stewart's Banjo and Guitar Journal contains music, in
struction, and reading matter. Price 10 cent� per copy. 
Specimen copy maill3a free. rl'he finest thing out. �. �. 
S'l'E W.� R'l', 4 1 �  N o rth �th St., i'hi l a., Pn, 

Y� C'�R\\f &, M©J[�' � 
,sTEEL WIRE O F�SCRIPTION �� 
234 W. 29. ST. EV£RY &.STE£LSPRINGs. NEWYORK CITY 

HOUSE DRAINAGE AND REFUSE.-
Abstract o f  a lecture b y  Capt. Douglas Galton, C. S . ,  on 
the treatment of town, barrack. (lnd camp refuse, and 
on the removal of excreta from honses. A valuable 
paper. Contained in SCI.l�l'\T IFIC :\ 1\II�UH' AN SUPPLE
MEXT, NQ. 4� 1 .  Price 10 cents. 'ro be had at this Office 
and from a l l  newsdealers. The same number contains a 
valuable paper on the construction of priVY vaults. 
IllUstrated with three engravings. 

FOR SALE CHEAP. 
i�:��:�t

E�i
l��i��d� j ;;:01 hO��tro������:h�i��°i:y 

w .  F. and J no. Barnes: No.  2 �croll Saw, Lathe No. 4 for 
wood or metal, and a Patent FOTmer. 

o:rhe i3;ngine hI very small and light, using kerosene as 
fuel; just the t h ing for running light machinery or a 
Fg�� so��.

m�1;s�
e �g��?�:�[e

s:r;P:3.arW;?(t:n�rW�l;ic�� 
and description. 

BOX 244, ROCHES'l'ER, N. Y. 

PAT E N T S .  
M ESSRS. MUNN & CO. ; in connection with the pub

lication of the �CIENTIFlC AMI�RICAN, continue to ex
amine Improvements, aud to act as Solicitors of Patents 
for Inventors. 

In this l ine of business they h a ve had t1lfl,lears' 
experience, and now have "nequaled facilities for 
the preparation of Patent Drawings, SpeciJicaUons. and 
the prosecution of ApplicatIOns for Vatents in the 
Gnited fltatcs. Canada, and Foreign Countries. Messrs. 
MUlln & ("0. also attend to the preparation of Caveat/'<, 
Copyrights for Books. LabelS, Reissues, Assignments, 
and Reports on Infringemcnts of patents. Ah business 
intrusted to them is done w;U, speew! care aud prompt
ness, on very reasonable terms. 

A pamphlet sent free of charge, on application, con
taining full information about Patents and how to pro_ 
cure them; direcoions concerning Labels, COllfrights, 
Desiglls. Patents. Appeals, Reissues, Infringements, As· 
signments, Rejected Cases, Hints on the Sale of Pa
tents, e!.C. 

We aiso sen d .  free a f  charoe. a Synopsi s  of Foreign 
Patent Laws. showing the cost and method of securing 
patents in all the principal countries of the world. 

l.l.I UNN &: C O . ,  Soli.'ltors o f  Patents, 
361 Broadway. �i[ew York. 

BRA:SCn OFFICE.-Corner of F and 7th Streets. 
Washington, D. C. 

1titutifi t �tutri. tntt. 
Remington . Standard Type -Writer. �Qgr-'s 

The mere mention of the names of those prominent in 
all circles using the Standard Type-writer with ever-in
creasing satisfaction would be the best advertisement we 
could publish ; but the list would include thousands 
names in this and other countries, and is much t-oo long to 
print. It embraces 

All the Government Departments at Washington (several hundred Type-writers) . 
All the Departments of the Canadian Government. 
Most or all of the Governments of the several States. 
Departments of the British and other foreign Governm ents. 

:l3 L.A.S�". 
IRON REVOLVERS , PERFECTLY BALANCED, 

Has Fewer Parts than any other Blower. 
P. H .  &. F. M .  R O OTS, Man ufacturers, 

CON N E RSV I L L E ,  I N D. 
S. S. TOWNSEND, Gen. Agt.,22 Cortland St., 9 Dey at.. 
COOKE & CO . ,  Selling Agts . ,  22 Cortland Street, 
JAS. BEGGS & C O . ,  Selling Agts. 9 Dey Street, 

1VE"",," yc>��_ 
SEND FOR P R I C E D  CAT ALOGU& 

The Bradstreet Company, Commercial Agency (about five hundred machines). 
R. G. Dun & Company, Commercial Agency (about five hundred machines). 
Th(> large Railroad and Telegraph Companies. r:.� 1\ II fJt w;r;.t.:1 .i � 
Business houses in all lines (ask them how they like the Type-writer). � � " l lWJ;" � :.A: 'J � J The prominent lawyers, clergymen,  stenographers (almost universally). _ _ _ - ---- -- - - - -
Authors, professors, and scientists (including such names as Prof. Richard A. Proc- MlCroscopes, '.relescopes, :F,eld and Opera Glasses, Magio 

tor, Sir Richard Brudenell Carter, F.R. S . ,  and George Bancroft, the historian. �:��e:.n13a�{�;,,�:,18I\rI!���,:,eJ)::ln���"B�'t:;�'::"�d �'h':;'; 
Scientific Instruluents. 192·pp. Cataloguefree. 

The Standard Type-writer embraces not only the fun- _
Pl

_
LE

_
N

_
'I.'I

_
CE_' &_SO_N,MfgOptlCians, 176 H'way,NY. 

dam ental prI·ncI·ples, but the latest improvements in writing THE CORINTH CANAL.-A DE8CRlP-
tion of the project o f  Mr. B. Gerster, engineer in cbief 

machines. Address ��e�g� Jlt\';�':,����ea;s �;;,,;�nf�� a���;;pl?s'li�8��at�� o� 
the )stbmus of Corinth. Former undertakings. Route WYOKOFF SEAMANS & BENEDIOT selected by Mr. Gerster. Mode of excavating. Appara-

" , tus employed. lllustrated with 6 engravings. Contain-
B d 1 B d N Y k ed in SCIE�TIFIC AMEHICAN S npPLEMENT, No. 4�:J. 281 and 283 roa way, a so 339 roa way, ew or . Price 10 cents. To be had at this office and from all 

newsdealers. 
Represented in the princi pal cit ies of the world. 

E C O N O M I C C O . ' S  

GAS ENGINES. 
Best i n  principle, workmanship, and materials. 
An unequaled small lVlotor adapted to all uses. 
�imple, �afe, EcononJ i c a l ,  j}nrable. 
Four sizes: 1 H. P.,  � H. P., 1 man power, and a Sewing Machine Motor. 
Send for Circulars. 

ECONOMIC MOTOR CO., 

DRAIN. -A PAPER 
by J . M. Allen, treating of the practical and thoroul;h 
execution of the work of drain lines. Contained In 
SUlEXTIFlC AMEHICAN SUPPJ .. El\lENT, :No. 4 4 5 .  Price 
10 ceuts. To be had at this office and from aU news. 
dealers. 

A SHOE THAL WILL NOT PINCH. -
By Benjamin Lee, M.D. A study of the hygiene of the 
feet, pointing out how a shoe should be made in order 
to conform to the true shape of the foot. Illustrated 
with 8 diagramA. Contained in SCIgNTIFIC AMERICAN 
S UPPLEMENT, No. 444. Price 10 cents. To be had at 
this office and from aU newsdealers. 

1 2  C O R T L A N D T  S T R E E T ,  N E W  YO R K . � O�E 1\ 0L AND FI NE  GRAY I RON ALSO STEEL ALL �- 1:: ? CASTINGS FROM S!ECIAL E RNS 
�DEVLIN '� F INE TINNING J��1\1T 
S c.( lIU,\J F IN ISH ING , ', N J TI'fOMPlLEHIGH AVE 8< AMERICAN 5T PHILA 

Black and White. 
T H E  COI,ORED RACE A N D  T H E  LABOR PROBLEM. By 

ThOR. T. Fortune. 12mo, cloth, postpaid, $1.00. Every 
workingman should read these vigorou�, earnest, and 
able writers. Send for circulars. 

FORDS, HOWARD & HULBERT, Park Place, N. Y. 

THE BUILDERS OF ALL DESCRIPTION OF 

Clark's �teel Cased Rubber Wheel . 
F O R  R O L L E R  SKAT E S .  

For use i n  dwelJillg's, public halls. 
etc. "-Till not chip or injure common 
fioors. Noiseless. Gen!. Agent, 
m.c. Henley Skate �lfg., Richmond, Inn. 

P A GE 

urements.-Illustrations and description of the various 
�!;�����n :ff:;�air�ni��; E��n:iyn��in�\�cJf���i��:� 
mann's bifilar galvanometer ; \V iedemann's galvano
meter for strong currents ; Zenger's differential photo
meter ; Von Beetz's solenoid ; apparatus for demon
strating t.he principle of the Gramme machine j Van 
Rysselbergbe's thermometrograpb ; Von Beetz's  chro
nograph; and Harlacher's apparatus for studying deep 
r�iii:3t�· s6i�I����i�����:�:�s���i����:����. 4�f: 
Price 10 cents. To be had at this office and from all news
dealers. 

THE RE SIN INDU STRY IN THE 
Landes Department.-An interesting paper by A. Re. 
nard. giving a full account of the manufacture of resin 
and resin oils in the Landes, the most important center 
in France for the production of these substances. Con
tained 1n S('n � !'\ T I FIC AME H I C A N  SUPPLEMKNT, No. 444. Price 10 cents. To be had at this office and from 
all newsdealers. 

Wilmington, Delaware MA�HIN�nY U��� �y MANUrA�TUn�n� �r PAP�nl FORE I GN P A TE N TS .  P U S EY &, J O N E S  C O 

AAGRIFFI NG I RON CO 
STEAM HEATING .Appara.tus 

80LE MANUF"ACTURE R 8  
BUNDY 8TEAM RADIATOR 750 COMMUNIPA W A V£. .  JERSEY CI TY, N.J. 

See Illus. article in SCIENTIFIC AMEItICAN Sept. 13, 1884. 

HOW TO COLOR L A NTERN TRANSPA
��gti��S�f�:��:bJ;fp��I�n To! '��¥����pi!rcnf��l���: 
rencies. and for painting them. Contained in SClJiJNTIFIC 
AM1CRICAN RUPPLJnl\I1�NT, No. 423. Price 10 cents. 
To be had at this office and from all newsdealers. 'I'he 
same number contains an illustrated paper on Im
provements in Photo-block Printing.-Another valuable 
paper on the Preparation on Lantern 'l'ransparencies is 
contained in SUPPEl\lENT, NQ. 4�4. 

ICE-BOATS - THEIR CONSTRUCTION 
and management. With working draw�gs, details, and 
��;;s1Vggt�o

i�. 
f�Iew:gflh:n

t��'f�s��s� ig:;�fli�:gga¥� 
used on the Hndson river in winter . By H. A. Horsfall, 
M.E . Contained in SCIRNTIE'IC AMERiOAN SUPPLE .. 
l\!ENT, 1 .  The same number also contain& the rules and 
regulat.ions for the formation of ice-boat clubs, the sail • .  ing and management of ice:.boats. Price 10 cents. 

PERFEC7' 
NEWSPAPER FILE 

The Koch Patent File, for prese.'!ing newspapers. 
magazines, and pamphlets. b as been recently improved 
and price reduced. Subscribers to the SCIE�TIFIC AM .. 
ERICAN and SCIE:-;rTIFIC AMERICAN" SFPPLEMK!\rT can be 
�iWJ'�i'i,� ft'lii�h:i�:r pri�e�.�Ng:id �rA�s

or ,�·;grl';tlg� 
.. SCIENTIFIC AMERICAN," in gilt. Necessary for 
every one who Wishes to preserve the paper. 

Address MUNN & CO., 
Pnblishers SerE :''TIFIC AMERICAN 

ICE·ROUSE AND COLD ROOM. -BY R. 
G. Hatfield. With directions for construction. Four 
engravings. Contained in SCIE�TIFIC AMERICAN Sup
PLEMENT, 59. Price 10 cents. To be had at this office 
and of all newsdealers. 

This is the only steam boiler ever 
devised in strict compliance with 
the demands of natural laws. It 

.gives complete immunity against 
explosions, delivers dry steam, 
prevents all incrustation and de
posit on the bottom plates, affords 
safety with high pressure, and 
secures great economy. The' in 
6in�b?I�:� :gJ'I�::16!O r���ibst:�: 
plied, internal1y or externaIfy, to 
new or old boilers. Licenses grant
ed on liberal terms to manufac

for description. 
N O N-EX 1'1,() S I YE B O TT,E R CO . .  

1 5 5 and 1 5 7  Broadway, N.Y. 

HOW TO PREP ARE LANTERN SLIDES. 
-Formula for an unwashed col lodio-bromide emulsion 
with free bromide, with full directions for use iu making 
plates for lantern s l ides. Contained in SCIE K TIF I C  
Al\H:RlC A N  S [TPPLT�MENT, No, 444. Price 1 0  cents. 
To be had at this office and from all newsdealers. 

Seibert Gyl inder  O i l  Cup Go . ,  
IC 

Manufactnrers of Oil 
Cup!" for ] � oc(lnl o t i vt-. 

..I","&!lIiDl>;l. ��I��i��eeCny1i��t�i!�.O�n�1�� 
the �eibe.·t and Gates 

Patents, ,,"'i tb �ig)l t  Feed. 
TAKE NOTICE. 

The U Sight Feed " is owned 
exclusively by this Company. See 
Judge _Lowell '8 decision in the 
United States Circuit Court, D is
trict of Massachustts, ]'eb. 2.�, 82. 
All parties. except those duly li
censed by us, are herobv notUied to 
desist the use, manufacture, or saJe 
of infringing Lups. as � e shall vig� 
orously pursue all infringers. 
The Seibert Cylinder Oil Cnp Co. 

OJivel' Street, lIostoo, Mass. 

SH I P MAN STEAM E N G I N E . P � :r O E S  
Including crating, and free detiv-A BOAT A N D  STAT I O N A R Y  E N e I N E .  

N o  ski11ed attendant required ! Saf€ffrom fire and 
exploslon l No expense when engine stops 1 

-Steam I n  F I V E  m i n utes.-
Runs tan hours on less than 3 Gallons of Kerosene. See 

illustrated article in this paper, September 13. 

SHIPMAN ENGINE CO. 55 Franklin St., Boston 

�flc�nf�:: :;0 o�P�r����le':1�: or factories. 
ENGINE No. 1 , 71' to �  H.P • • .• H)O " No, 2, fu11 1 1 1 .P;  • • •  1 25 

" No. 3, full 2 H.P • • • •  175 
Illu8trated Cata]o=-ues 0 11  receipt of' r.tamp. 

Their Cost Reduced. 
f Tbe expenses attending the procuring of patents in 
most foreign countries having been considerably re
duced, the ob�tacle of cost is no longer in the way of a 
large proportion of our inventors patenting their inven ... 
tions abl'oad , 

C A N A IJ A .-The cost of a patent in Canada is even 
less than the cost of a United States patent. and the 

former inrJlldes the Provinces of Ontario, Quebec, �ew 
Brunswick, l-Tova Scotia, British C.olumbia, and Mani
toba. 

The number of our patenteeswho avail themselves of 
the cheap and easy method now offered fo], obtaining 
patents in Canada is very large, and is steadily increas
ing. 

E N (,),'\ ND. -The new English law, which went Into 
torce on Jun. 1st. enables parties to secure patents in 
Great Britain on very moderate terms. A British pa
tent includes England, ScoUand, 'Vales, Ireland und the 
Uhannel Islunds. Great Britain is the �tCknow ledged 
financial and commercial center of the world. and her 
goods are sent to every quarter of the globe . A gOOd 
invention is like l y  to realize as much for the patentee 
iT. �;ngland as bis United States patent produces for 
him at heme. and the Bmall cost now renders it possible 
for almost every patentee in this country to secure 8; pa
tent in G-reat. Britain . where bis rights are as well pro
tected All In the IJnited States. 

O')' H E lt C O T) N ')' ltIE8.-Patents are aiso obtained 
on very rflasonable termR tn France. Belgium. Gennany 
Austria, Rnjl�la, Italy, Spain (the latter includes Cuba 
and all the other Spanish Colonies), Brazil, Brltisb India, 
Australia, and the other British Cotonies. 

An experience of FORTY years has enabled the 
publishers of THE SCIENTIFIC AMERIOAN to estalliish 

competent nnd trustworthy agencies in all the principal 
form.gn countries. and it bas always been their aim to 
have the business of their Cllents promptly and proper
lY (lone and their interests faithfully guarded. 

A pam pblet containing a synopsis of t.he patent laws 
of an count ries. including the cost for each, and othe 
tnformation useful to persons contemplating the pro
euring of patents abroad, may be had on application to 
this office. 

M U N:lS & (' 0 .. Editors and Pro prietors of '1'HI" �CI
F:l\�TIFIC AMERIOAX, cordially invite all persons desirin� 
any information relative to patents. or the registry of 
trade-marks, in tbis country or abroad. to call at their 
offices, 361 Broadway. Examination of inventions, con
sultation, and advice free. Inquiries by mail promptly 
answered. 

Address, M U N N  & CO., 
Publisher. and Patent SOliCitors, 

361 Broadway, New York. 
Branch Office. c�r. F and 7th Streets, opposite Patent 

Office Washington, D. C. 
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Inilit:le Pa.s.re, each insertion .. .. ..  7:) ('PIllS  a line. Bach:. l:tage• each insertion _ .. - $ 1 . 0 0  a line. 
(About eight words to a line.) 

IYngrovings may head advertisements at the same rate 
per line, by mea.mrerr.<nt, as the letter press . Adver· 
tisements must be received at publication office a.s eat'ly 
as Thursday mwning to uppear in next·iss:ue. 

KORTING UNI-YERSAL 
INJECTOR 

FO R BO I LER FEEDI N G. 
Operated by one handle. 

.ql{ WILL L I FT HOT WATER. 
IJ/i. POSITIVE ACTION GUARA NTEED U NDER 

�.r-r ALL CONDITIONS. 

NO ADJUST M ENT FOR VARYING STEAM PR ESSU R E  • .  
WILL LIFT WATER 25 FEET. S E N D  FOR DESCRI PTIVE CIRCU LAR. 

OF F I C ES A N D  W A R E ROOM S : 

Boston, b'l Oliver St. Street. 
Philada.,12th & Thompson StS' l New York, 109 Liberty 
Augusta, Ga., 1026 Fenwick St. nenver, Col ., 438 Blake 
San Francisco, Cal., � Califor. street. 

nia Street. Chl�ago, Ill., 204 Lake St. 

T h e " M O N I TPR�'" 
A NEW I.IFTI N G A N D  NON-

1.1 FTING I NJEC'I'OR. 

Best Boiler Feeder 
in the world. Greatest Range 

yet obtained. Does not Break under Sudden Changes of 
Steam Pressure. 

A IN U  Parent 
E J E CT O RS 

OR 
Water Elevators, 

For Conveying 
Water and Liquld. 
l'ntellt Oller ... , I�II� 

brleo.torl', etc. 
N A T H A N  M A N U FACT U R I N C  C O M PA N Y ,  SIDd fOr CAtologu.. 9 2  &i 94 L i berty St., New Yo rk. ---------------

DRAWING I Illustrated �atalogue 
sent on apphcatlon to 

INSTRUMENTS WM. '1'. COMSTOCK, 
6 Astor Place, • New York. 

B�JOHNS' 
·AI_rafaa . LIQUID PAINTS 

R O O F I N C . 
Fire-proof' Buildin.g Felt. 

Steam Pipe and Boiler Covering_, Steam Pack· iag, Mill Board� Gaskets. Sheathings, 
Fire'proof uoatings, Cement, .te. 

DESCRIPTIVE PRIOE LIST ·AND SAMPLES FREE. 

H. W. JOHNS M'F'G CO. ,  
8 7  M a i d e n  L a n e, N ew Y o r k .  

170 N.  4th St., Phila. 45 Franklin St., Chicago. 

VV'DIJ[_ .A.. JEI:.A.:Et.:Et.:l:S, 
ProvIdence, R. Ii (Park St.), Six minutes' walk West from station. 

Orhrinal and Only lIuil<ler of the 
HA'R R IS - C O R LI S S  E N C I N E , 
With Harris Pat. Improvements, from 10 to 1,000 H. P. 
Send for copy E n g i n eer's a n d  Steam User's 

M a n u a l .  By d .  W. H I l i  M . E .  Prlce S I . 2 5 .  

H�l1�nfa D�u�l� �l���V�lvea 
S O L D  BY T H E  P O U N D. 

They combine the brass seat and rubber 
disks. We guarantee them to weigh more 
than any others in the market. Samples sent "'1r trial. 

& THOMPSON, Manufacturers, 
2 U '  RIVER ST., TRO Y, N. Y .  

1 '� TELER EMJ( '� st�_�,_ro.\' HE' n (? C I R-CUlAR 
� SATISFACTORY SUBSTITUTE � tur�o�allSTOl�ll fOR THE TELE PHON E  i- _ _  J" II/wello 

VV"ATEB... 
Cities, Towns, and Manufaotories 

Supplied by GREEN & SHAwl 
PATENT TUBE AND GANG WELL SYSTEM. 

Wm. D. Andrews & Bro., 233  Broadway, N. Y. 
Infringers of above patents will be prosecuted. 

W .l NTED A man thoroughly competent to 
" • temper delicate s rings, also to 
superintend the construction o'f the necessary 
fUrnaces to do the work. Address 

J. M. ROBINSON � CO., 2211 W. 2d St., Cincinll ... tI, O. 

BURNHAM'S SELF·ADJUSTING . SWING CHECK VALVE. 
Users of Check Valves will please note thfl advantage these Valves possess 

over all others. The most hnportant c1ahn is, that as the Jenkins; Disk 
_ears, the yoke that passes around the seat moves a_ay Crom 
the seat in pro portion to the _ear ot' the Diski thus causing a 
uniCorm _ear oCthe Disk until said Disk is comp etely _orn out. 

JElSr�::I:lSrS :J3:El.c)S., 
"1 John Street, New York. Send for Price List "A." "9 Kilby St., Boston. 

AGENTS . 
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Chafer & Becker.Cleveland,Ohio. Weir & Craig, Chicago, Ill. Marinette Iron W ks. Co., Chi�'�, Ill. 
Dunham, Carrigan & Co., 

reria;i�n:
i
�
C
�t�� If'f'g Co., Denver, ��rHSh Brothers,Kansas City, o. 

VOLNEY W. MASON & CO., FRET SAW OR BRACKET WOODS, 
FRICTION PULLEYS CLUTCHES and'ELEVATORS IN C H O I C E  A N D  R A R E  V A R I E T Y ,  

l'!tO V IDEN CE, R. I. • :E"L.A.N'EI:J:> :Et.EI.A.:J:>Y F <> :Et.  USE. 

CO LU M B IA B I CYCLES 
AN D T R I CYCL E S .  

New Illustrated (36 page) Catalogue, 
giving full description of these mao 
chines. sent for stamp. 

'I'HE I'Ol'E M' F'G (JO., 
597 Washington8t., Boston, Mass. ----------- ----- - �.- - �  M I C R 0 S CO P E S Tel<lscopes,Spectacles, Barom-

eters, 'l'hermometers, i'hoto· 
graphic outfits jor Amate'UJrs, Opera Glasses, &;c. 

W. H. WA I.)lI SE Y  & CO. successors t o  R .  & J. 
Beck, Philadelphia. IIlus. Price List free to any address. 

Ste e l  Cast i n gs 
From J£ to 15,000 lb. weight, true to pattern of unequaled strength, toughness, and durability. 20,030 Crank "hafts 
and 15,000 Gear Wheels of this steel now running prove its superiority over other Steel (ll1stings Send for circu,lar and prcie l ist. 

(JHE:o;'I' E lt :O;'I'EE1. CA !'lTINHS (J O . ,  
_________ 4_07_L_ib_r_ary St., Philadelphia, Pa. 

P LAYS Dialogues, Tableaux. Speakers, etc., for School, Club, and Parlor. Best out. Cata· 
, 10gue Hfree. T. S. DENISON, Cbicago, Ill. 

"CHAl'l P I ON" "6-LEVER" RIM NIGHT LATCHES. See Illustration in SCI. AM., Nov. 29, 1384. Each is packed 
separately, with three nickel plated steel keys, and com· plete trimmings. Sample. with bronze escutcheon. mailed for flntroducUon, on receipt of $2.20. �'ull nickel plated sample for $2.60. Add 10 cents for registering the pack. 
age. Order direct, or through any responsible dealer. 
fj,"a'a1o;�s, :fc�mt:i�� i��1<sto��1>ltt:.�e�J:x���' Locks, 

�4.9E£B�S�� S , ...... BEAUTIES," 
Chl'omos, with your naJ!le, IOc., 10  packs for 
dollar bill,and a beautlful imported 
Purse lined with French kid, Free. 
New Sample Book, Premium List and Price 
Free. U. S. {)ard Co., Centerbrook, Conn. 

ALSO LATEST BOOKS OF DESIGNS. 

GEO. W. R j.�A D & CO. ,  
Manufacturers Mahogany and other Cabinet Woods. 

1S6 to 200 LEWIS ST., N. Y. 

$5 to $20 per day at home. Samples worth $5 free. 
Address STINSON & Co., Portland,Maine. 

WITHERBY, RUGG & RICHA RDSON. Manufacturers of Patent Wood Working Machinery of every descrip
tion� Facilities unsurpassed. Shop formerly occupied by R. Bal l  & Co., Worcester. Ma!-ls. Send for Catalogue. 

THB CAMBRON S':P:lIAM PUMll. 
I!IT.A.N'Xl.A..:El.::J:> c)F E:x.OE1II1IIElSrCEf. 

30,000 IN USE. 
M A N U F A C T U R E D  S O L E L Y  B Y 

Tile A. S. UUIERON STE!1II PUMP WORKS, Foot East 23d St., New York. 

E
VAPORATING 
Fnll treatise on improved methods, yields, proftt!!:.l'rices and general statistics • .l' XEE. 

AMERICAN MAN'F'G CO.  
" BOX R," WAYNESBORO, PA. 

SPEAK ING TELEPHONES . 
THE 4I11EIUCJ!N lIEU, '1'I,r.};PDONE COnrp4NY, 

w. H. FOHBES, W. R. DRIVER, THEO. N. VA IL, 
President. TreastlA'er. Gen. Manager. 

Alexander Graham l Ie11 ' s  patent of March 7, 1876, 
owned by this company, covers every form of apparatus. including Microphones or Carbon Telephones, in whicb 
the voice of the speaker causes electric undU lations - corresponding to the words spoken, and which articu ia-
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Blake. Phelps, WatsoD, and others. 
(Descriptive catalog.ues forwarded on application.) 
Telepbones for Private l Jine, Club, and Soci.al systems 

can be procured directly or throllgh the authorized agents of tne oomnany. 
All telephones obtained except !rom this company, or 

its authorized licensees. are Infringements, and the makers. sellers. and users will be proceeded against 
Information furnished upon application. Address all communications to the 

A MERIC A N  n E L l. 'I'E I .EPHONE eOMI'A N Y , 9� illill< Stl'eet, IIliston, iUass. 

Leffe l Water Whee l s ,  
With Important Improvements. 

11,000 IN SUCCESSFUL OPERATION. 
FIN!: N!:W E'ALlPI1LmT FOIl lSS3 

Sent free to those "tn te"'ested. 
JAMES LEFFEL & CO. , 

Springfield, Ohio. 

SEBASTUN, MAY � CO.'S. 
I M P R O V E D  S60 

. 

Screw Cutting Lathe. 
Designed for actual work ; no 

toy. Lathes for wood or metal. 
Drill Presses, Chucks, Drill., Dogs, and machinists' and ama
teurs' outfits. Lathes on trial,. 

Catalogues mailed on appllca. 
cation. 185 & 18" W. Pearl St., 

Cincinnati, Ohio. 

BARN ES' 
P at e n t  F o ot a n d  
Steam Power Machinery. Complete out
fits for Actual Work. 
s h o p  B u s i n e s s .  
Lathes for Wood or 
Metal Circular Saws, 
Scrool Saws,Formerst 
Mortisers. Tenoners, 

etc., etc. Machines on trial if desired. Descriptive Cata.. 
10gueandPrice L\st �'ree. W.F. & JOHN IIAlt1\ ES, 
No. 1999 Main St., Rockford. Ill. 

ICE MACH I NES 
Of all sizes, from 

I 0 l b. per H o u r to 
50 T o n s  per Day 

Binary AbsofDtion System. 
ECONOMICAL. 

SIMPLE, REI.IAIILE. 
Send (or Ch,;,culars. 

Delamater IronWorks . 
1 6  C o rt l a ndt St. , I 

NEW YORK, U. S. A. 
----------------��,r_----------------

Tbe fact that this shafting has i5 per cent. greater 
��h��rnhu:e ����:�6i��11��gll�t��Y;��� J��t:C����i��r. 
We are also the sole manufacturers of the C ltL FlBRA 'I'lCD 
COLLl :"S' PAT.COUPLI ?\G, and furnish Pulleys, Hangers, 
:t�iigitt�� �ost aIJ'6��e� :tiI,t'jjGrl11'kM,"t{�'t1�'iJ� on 

Try Street, 2d and 3d A venues, Pittsburg, Pa. 
Corner Lake aud Canal Sts., Chicago, lll. II1r Stocks of this shafting in store and for sale by 

FULLER, DANA & FITZ, Boston, Mass. 110 Liberty St., N. Y. City. Geo. Place ;)<lachinery Agency. l2t Chambers St . •  N. Y. 

(JANUARY 1 0, 1 885. 
THE BEST STEAM PUMP. 

Van Duzen's I�ntent !'Steam I:tump• Incomparable in cheapness and em .. .ciency. Needs no care or skill ; cannot get out of order j has no moving parts. 
A :-luPt-'l'i or Fire PIUUP. Instantaneous and powerful. ever ready. 

Available, wherever steam pressu�e can be had. for pumping any kind of liquid 
�hot; cold, sandy, impure, etc.�. We make 
tf� ����'B:i

i
��s 2fi

r
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5. e�
a
J',\'��: State for what purpose wanted and send for 8atalogue ot H Pumps." Van Duzen & Tift, Cincinnati, O. 

T E L E P H O N E S. 
The Un ited StatesTe lephone Mfg Co. 

This Comp"ny is the owner of the patents of James 
W. McDonough for speaking telephones. 

)1r. McDonou�h's application for patent was tbe first 
that was made III the U. S. Patent office for a speaking telephone i all other telephones are an infringement of 
these patents. This Company also OWDS patents cover ... ing a comp lete system of telephone exchanges. All telephones obtained except from this ( 'ornpany or 
its authorized licensees are infringements. and the mak .. 
ers, sellers, and users will be proceeded against. 
'I'his (Jompany are n_ p" epared to sel l Tele· phoneM of the most improved forln. 

For particnlars apply to 
:rhe United States Tplfphone lIIanufaeturiug CJo., 

1 87 B R O A D W AY N. Y. 

THE HARDEN STAR HAND GRENADE 
FIRE EXTINGUISHER 

P u ts O u t  F i re I n stantly.  
See editorial n(,tice in SCIIi:NTIFIC AMERIOAN of November 22d, 1884. Send for circulars. Address 

Harden Hand Grenade Fire Extinguisher Co., 
205 Wabash Ave., Chicago. 

10 �iW��\lr���t,��y�:&ew York. 

The Scientific American .  
T H E  M O ST P O P U LAR SCI E NTI F I C  

'I N TH t WO R L D .  
PAP E R  

Published Weekly, is.20 Il Year ; i1.60 Six Mentha. 
This unrivaled periodical, now in its forty-first year, 

continues to maiutain lts high reputation for excellence, 
and enjoys the largest circulation ever attained by any 
scientific publication. 

Every number contains sixteen large pages, beautifulIy 
printed, elegantly illustrated ; it presents in popular 
style a descriptive record of the most novel. Interesting, . 
and important advances in Science, Arts, and Manufac
tures. It shows the progress of the World in respect to 
New Discoveries and Improvements, embracing Machtn· 
ery, Mechanical Works, Engineering in an branches, 
Chemistry, Metallurgy, Electricity, LIght, Heat, Archi. 
t,ecturll, DOmestic Economy, Agrlc�lture, Natural His· 
tory, etc. It abounGs with fresh and' interel!t!ilg SUijJeO'l'. 
for discussion, thought, or experiment ; furnishes hun
dreds of useful sllg'gestions for· bmdnoss. It promotes 
Industry, Progress, Thrift, and Intelligence in every 
community where it circulates. 

The SCIENTIFIC AMERICAN should bave a place in 
every Dwelling, Shop, Office, School, or J.ibrary. Work. 
men, Foremen. Engineers. Superintendents, Directors, 
PreSidents, Officials, Merchants, Farmers, Teachers, 
Lawyers, PhysiCians, Clergym�n, people in every walk 
and profession in life, will derive benefit from a regular 
reading of THE SCIE"TIFIC AMERICAN. 

Terms for the United States and Canada, $3.20 a year ; 
$1.60 six months. Specimen copies free. Remit by 
Postal Order or Check. 

lUU N N  & C O . ,  Publishers, 
361 IIroadway, New York. 

"X' JEI:  E 

Scientific American Supplement. 
THE SCIENTIFIC AMERICAN SUPPLEMF:NT Is a sepa. 

rate and distinct publication from 'rRF. SCIEKTIFIC AM. 
ERICAN � but is unHorm therewitb in size, every number 
containing sixteen large pages. THE SCIKKTIFIC AM
ERICAN SUPPLIi:MENT is published weekly, and includes 
a very wide rang-e of contents. It presents the most reo 
cent papers by eminent writers in all the prlnciilal de. 
partments of Science and the Useful Arts, <)mbracing 
Biology, Geology, Mineralogy, Natural History, Geo
graphy, Archreology. Astronomy, Chemistry, ElectriCity, 
Light. Heat, Mechanical Engineering, Steam and Rail· 
way Engineering, Mining, Ship Building, Marine En
gineering, Photography, Techhnology, Manufacturing 
Industries, Sanitary Engineering, Agriculture, Horti
culture, Domestic Economy, Biography, MediCine, etc. 
A vast amount of fresh and valuable information per
taining to these and ailied subjects is given, the whole 
profusely illustrated with engravings. 

The most important Engineering Works, Mechanisms, 
and Manufactures at home and abroad are represented 
and described in the SUPPLEMENT. 

Price for the SUPPI,EMENT for the United States and 
Canada, $5.00 a year, or one copy of the SCIENTIFIC AM. 
ERICAN and one copy of the SUPPLEMENT. both mailed 
for one year ' for $7.00. Address and remit by postal 
order or check, 

lU U�N & Co .. 361 IIroadway, N. Y., 
Pnblishers SCIENTIFIC AMERICAN. 

To 1'0" eig11 Sllbscl'ibers.-Under the facilities of 
the Postal Union. the SCIEI<TIFIC AMERICAN is now sent 
by post direct from New York, with regularity, vI> sub
scribers In Great.Britain. India., Australia, and all other 
British colonies j to France, Austria, Belgium, Germany, 
Russia, .and all other European States ;  Japan, Brazil, 
M exleo, and all States of Central and South America. 
Terms, when sent to foreign countries, Canada eXcepted, 

. $4,·gol:l, for SOIE:STIFIO" AMERICAN, one year ; $9, gold. 
for both SCIENTIFIC AMERICAN an� SUPPLEMENT for 
one year. This includes postage, which we pay. Remit 
by postal ",.der or draft to order of 

MUNN & CO., 361 Broadway, New York. 
. . PRINTERS' ROLLERS. It'�Ipls�� ROCK BREAKERS AND ORE CRUSHERS. Used in printing the SCIENTIFW AMERICAN. 

We manufacture and supply at short notice and lowest rates Stone and Ore Crushers con' D. J. Reilly &; Co •• 3�6 Pearl St.,New York City. 
tainln'!the invention described in Letters Patent. issued to Eli w: Blake. June 15th. 1858 togeth-
er with Nr·,w AND VALUABI,E IMPHOVI" M I" "TS, for which I.ett

.
ers Patent were granted May 11th PRINTING INKS and July 20th, 1880. to Mr. S. L. Marsden A ll Crushers supplied by us are constructed under • the superintendence of Mr. Marsden, who, for the past fiftee

. 
nlears, has been connected with 'rHE " � .  t·ft A . " I .� d with CRAS the manufacture of Blake Crushers in this country and Engla. ! "Clen 1 C mencan s pn",.e • 

FARREL FOUNDRY AND MACHINE CO., Mannfrs., Ansonia, Conn. I ENEU JOHNSON & CO.'S rnK. Tenthand Lom. 
OOPELAND &; BAOON, Agents, New YOl'k. bard Sts. Phila. , and 47 Rose St. ,  opp. DUllne st . •  N, "¥ 
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