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J titutifit �lIetital. 
INVENTORS AND T� GOVERNJlENT. floor alone, to say nothing of other millions in front 

The treatment of inventors by the United States and rear, on both flanks and overhead. It would 
government, as exemplified in its courts, in the War seem impossible to escape; but the board of health 
and Navy departments, and in the Patent Office, has is said to have reported measures for removing or 
of late been the subject of very varied comments. A reducing the danger, which the railroads are consider
reporter's interview with a typical American inven.tor, ing.-Railroad (Jazette, 
now and for some years resident abroad (Mr. Hiram • l., • 
Maxim), has been somewhat extensively circulated, in The Tehuantepec IsthlDus Rall_ay. 

which he states that he has received much better treat- The March number of the Engineering Magazine 
ment abroad than at home. He claims that a disposi- contains an interesting article on this subject by Senor 
tion exists in this country to rob the inventor of his Romero, the Mexican minister at Washington, from 
rights. When an invention is made, the first effort, he which we take the following: 
says, is to push forward some alleged improvement The Mexican Congress, by an act of June 2, 1879. 
on it, or some variation which will afford a ground for gave a charter to Edward Learned, a citizen of the 
escaping from the original patent. He accuses the United States, or the company that he might organize, 
government of not awarding him his just right!'; or at to build the Tehuantepec road within three years and 
least of not giving due consideration to his work- four months from the date of the charter, and offered 
work, it should be stated, entirely in the direction of a subsidy of $7,500 for e�ch kilometer of road built by 
munitions of war. England, according to him, is a bet· the company and actual land opened. Mr. Learned 
ter field for the inventor. and the government there organized a company in New York which held the 
seems to have treated him as he desired, and as he grant for several years and built, in a provisional way, 
feels is just. The United States government, through a few miles of road from the mouth of the Coatza
its officers, has, he claims, a way of taking out patents coalcos River toward the south. 
on top of his, and of so appropriating his inventions. After long experience in ineffectual efforts had sbown 

It is, however, in its character of purchaser of pat- that it was not possible to secure this road even under 
ented things that our inventor complains of the gov- the liberal concessions made by the Mexican govern
ernment. It is very true that until recently inventors ment, it was suggested that the government should 
of improved arms and munitions of war had but little undertake the work on its own account. Congress, 
chance to deal with the Federal authorities. There therefore, authorized the executive, on May 30, 1882, on 
was little or nothing needed. The country drifted account of the state, to build the Tehuantepec Rail
along very peacefully without an extensive navy, and way or to contract for its construction with a company. 
with but the skeleton of an army. But now a change By virtue of this authorization the Mexican govern
has come. The navy is being built up as quickly as ment signed, on October 15, 1888, a contract for the 
possible, and we soon may be a participant in the race construction of the road with Edward McMurdo, the 
of the great powers for naval supremacy. The army, representative of Salvador Malo, authorizing a'loan of 
while not increased in numbers, is being supplied with £2,700,000 for the expenses of the same, which was 
new arms-arms due unfortunately not to an Ameri- raised at London, Berlin, and Amsterdam by the sale 
can inventor-and of small caliber, in sequence with of five per cent bonds at about seventy per cent. This 
approved European practice. Harveyized steel, Ameri- contract was approved by an act of the Mexican Con
can made projectiles and American machine guns are gress of December 19, 1888, and was modified by an
now freely purchased, simply because our country has other contract signed on October 15, 1889, also subse-
a navy on which to employ these products. quently approved by Congress. 

It would appear therefore that as a purchaser of To carry out this purpose it was necessary first to 
patents the government is not so very much to blame. terminate the contract still pending with the Learned 

The authorities have to exercise care in such matters, company. This company agreed to give up the con
and their fate is to be besieged by patentees desirous tract, receiving a compensation for expense and 
of having their inventions adopted. The absence of a damages of $1.500,000 in United States gold, which I 
large standing army, and our fortunate exemption from paid in New York on behalf of the Mexican govern
Imminent danger of war, hav;e operated to cut off one ment. 
of the largest markets for inventions. As the proceeds of the loan of £2, 700,000 were not. 

The subject of the inventor and of how he should be sufficient to finish the road, part of another loan of 
treated by the public is a very wide One, on which £3,000,000, recently contJ:aeted at the city of Mexico, 
different opinions may be consistently or at least has been applied to that work. On December 6, 1893, 
honestly held.- But the enlightened opinion can be a contract was signed at that city for the construction 
but the one. The inventor should be encouraged. of the fifty-nine kilometers of road unbuilt, and it is 
He is one of the few definitely provided for in the con- provided in the same that the line shall be finished on 
stitution, and the patent statutes are built directly on September 6 of this year, with an additional expense 
the provisions of that instrument. The administra- of ovel' $1,000,000. 
tion of the Patent Office should be conducted for his The Tehuantepec road is now practically completed, 
good, the very establishment of the office being based \ and Mexico offers the result of all this work of many 
on the theory that the inventor is a public benefactor. years to the commercial interests of the world. 
If an application is made for a patent, the examiners The comparative advantages of the Tehuantepec in
of the case should strive to discern the invention teroceanic route over the Panama route, in reference 
which may be in it, and not endeavor to reject it for to geographical and commercial features, are great. 
want of this indefinable quality. The highest courts Any map showing the two routes will prove in a gen
have their principal difficulty in patent cases in de- eral way the geographical advantages of the Tehuan
ciding as to invention, its presence or absence. It tepec route in reference to the coastwise commerce of 
seems absurd, therefore, at the outset of the career of the United States, and, in a measure, its advantages 
a patent application that this most difficult question in relation to the business of western Europe. 
should be adjudicated by the first official dealing The shortest sail or steamer route from eastern Asia 
with it. to any point on the Pacific coast of the American 

Many lawyers have felt that a more liberal treatment isthmus passes in close proximity to the shore line of 
should be awarded patents by the courts. The virtual Tehuantepec; in fact, the shortest great circle from 
abolishment of the right of reissue has done away with Panama to Hong Kong will pass through Tehuantepec, 
wbat should have constituted an effectual remedy for east of San Francisco, and nearly up to the Aleutian 
inadequacy of claims. The Patent Office should there- Islands. Even the shortest route from Panama to the 
fore not err on the side of severity; it should be the Sandwich Islands will pass close to Tehllantepec. 
inventor's friend and critic, not his enemy, and should It is only a little over 810 miles from the mouth of 
not constitute itself a court of first resort. the Mississippi River to the eastern terminal of the 

•• • •• Tehuantepec Railroad. The total distance by rail and 
The Deadly Pas8ellger Car. water frolll Chicago to the Pacific Ocean via Tehuan-

We are all going to be poisoned now by the deadly tepee is only 1,875 miles. 
passenger car. In the laboratory of the Imperial The nautical conditions for sailing vessels are much 
Board of Health of Germany experiments were made more favorable at Tehuantepec than at Panama. 
between January, 1891, and July, 1892, by which the The interoceanic route established at Tehuantepec 
seeds of consumption were found in abundance in the will connect, at the best possible location, the eastern 
dust collected, not only on the floors, but on the walls I and western coasts of the United States and Mexico, 
and seats, of CaI'l'. Samples of dust were taken from and will develop a coastwise business of great magni-
45 compartments of 21 different passenger cars and 117 I tude and of vast importance to these two countrie8, if 
animals were inoculated with them. Part of these controlled and managed by United States interests. 
died very soon thereafter of various cOIltagious diseases • I., • 
before they had time to develop consumption; of the Eighty Miles In Forty-five Minute ... 

rest, killed four to six weeks after inoculation, thr�e M. Latru1fe, whowent up in a balloon recently, at 
had tubercles. These three, however, were inoculated Courbevoie, outside Paris, and who was supposed to 
with sleeping car dust, taken, not from the ft.oor, but be lost, succeeded in safely reaching firm earth. His 
from the walls, cushions and ceilings. Bacteria at the ascent (says the Paris correspondent of the Daily 'l'ele
rate of 78,800 per square inch were found on the floor graph) was to have been a: short one, but he had no 
of a fourth class car, and 34.400, 27,200, and 16,500 per sooner reached the upper air than he was carried away 
square inch on the floors of the third, second and first in a northwesterly dirt'ction. He descended with much 
class cars.. Thus. even in the latter, the �verage �- dtfflculty at a little place called Beauvarde, between 
senger, who usually has at least half a compal.'tment ChatE'au-Thierry and Epernay, in the Champagne dis
to himself. say 8,0Q0 sq. in. of floor, has an a.rmy of I trict. He had thus traveled eighty miles in three-. 
49,500,000 deadly enemies aiming at his vitals on the quarters of an hour, 

© 1894 SCIENTIFIC AMERICAN, INC. 



HoW" to Dlfltlngnlsh Textile Fibers. ed by the microscope. As for silk, it presents no 
It is customary, says Textile industries, to mix, peculiarities, but is simply a homogeneous cylinder 

spin, and weave fibers in various proportions, and as it without the scale layer, marrow, and bark substance 
is important to know the quantities of different fibers of hair. The optical difference of all these fibers is 
contained in goods to be imitated, researches have es- aided by the micro-chemical investigation. Iodine and 
tablished a number of tests ior this purpose, with sulphuric acid may be used as reagents, whereby the 
which every manufacturer and manager should be vegetable fibers, consisting of cellulose, are always col
thoroughly conversant. ored blue, which is not the case with animal fibers. 

In a fabric composed of linen and cotton, a strong Silk differs from the latter in that it is dissolved in con
potash solution will color the linen fiber a deep yellow, centrated muriatic acid. 
while the cotton will be only slightly tinged with the • '. I • 

residence, the holder must use" due diligence" to find 
him. 

Checks or drafts must be presented for payment 
"without unreasonable delay." 

Ignorance or oversight of or willful inat.tention to 
thp.se fundamental injunctions is the frequent source 
of annoying and expensive litigation.-The Keystone. 

... fe •• 
DECISION RELATING TO PATENTS. 

MARKING OF PATENTED GOODS. 

SuprelOe Court oC the United State .. 
color; a mixed yarn or fabric will, therefore, assume a AlulOlnulO £or the Preparation o£ Phosphorus. 

spotted or striped appearance in the liquid. If a sam- The applications of aluminum in the arts multiply DUNLAP ET AL. V. SCHOFIELD ET AL. 

pIe of the linen to be tested is dipped into olive or rape- with much the same rapidity as do those of elect.ricity. Decided March 5, 1894. 
seed oil, the fabric will quickly absorb it. When the The Berichte describes a new method of preparing Appeal from the Circuit Court of the United States 
excess of oil has been removed and the fabric appears phosphorus by its use as a reducing agent. The pro- for the Eastern District of Pennsylvania. 
striped, it is not pure linen, but mixed, and, further, cess is so simple that it can easily be illustrated on the This was a bill in equity, filed May 7, 1889, for the in
the linen thread becomes transparent and the cotton lecture table. Hydrogen ammonium sodium phosphate I fringement of letters patent issued April 2, 1889, for the 
thread opaque; while, if the linen saturated with oil is is fused in a porcelain crucible until it is changed into term of three and a half years, by the United States to 
laid upon a dark substance, the linen threads will ap- sodium metaphosphate ; aluminum turnings are then Julius Stroheim for a design for rugs. 
pear much darker than the cotton on account of this dropped into the liquid, and the freed phosphorus The plaintiffs asked for an injunction and for dam
transparency. In order to destroy or dissolve cotton bursts into flame. Now if the experiment is tried with ages in the sum of $250 as penalty and damages under 
by a process similar to carbonization, the fabric to be a glass tube, instead of a crucible, a slow current of the act of February 4, 1887, chapter 105, and waived'aU 
tested is laid in a mixture of three parts sulphuric acid dry hydrogen being passed over the mixture of the salt right to any further damages, or to an account of 
and two parts saltpeter for eight or ten minutes, then and aluminum, the phosphorus di!'tiIls into the cooler profits. The court, on May 13, 1890, entered a decree 
washed, dried, and, finally, treated with ether contain- part of the tube without the formation of any phos- for the plaintiffs accordingly, and the defendants ap
ing alcohol The woolen and linen fibers have re- phureted hydrogen. The residue consists of alum- pealed to this court. 
mained uninjured, while the cotton has been dis- ina, sodium aluminate and a phosphide of alumina- Mr. Justice Gray (after stating the case) delivered 
solved. AI8P·. the opinion of the court, 

In order to distinguish animal from vegetable flbers, By these steps in the process only 30 per cent of the By section 4,900 of the Revised Statutes of United 
they may be boiled in caustic potash lye. Both wool phosphorus in the mineral used can be obtained: but States (which, by virtue of section 4,933, applies to 
and silk will be dissolved thereby, but not linen the p,hosphide is decomposed entirely by heating with patents for designs), it is made the duty. of every pat
and cotton. If a sample of woolen goods is to be ex- silica� and this may be added at the beginning of the entee or his assigns, and of all persons making or 
ami ned to see if it contains cotton, place it in a con- experiment and the reactiun proceeds without diffi- vending any patented article for or under them, to 
centrated sulphide of sodium solution; by this, the cul.ty and without loss. give sufficient notice to the public that it is patented, 
wool is dissolved and can be entirely washed out in hot It is advised that for the lecture tahle a combustion by putting the word" Patented" upon it, or upon the 
water. The residue will be vegetable fiber, and, if the tube a yard long be used ; two and a half parts of alu- package inclosing it, "and in any suit for infringe
sample was at first weighed exactly, the actual per- minum, six parts of sodium metaphosphate (obtained ment, by the party failing so to mark, no damages 
centage of wool can be ascertained by weighing the re- from heating previously the hydrogen ammonium shall be recovered by the plaintiff, except on proof 
maining vegetable fibers. Such a fabric can be sodium phosphate) and two parts of finely pulverized that the defendant was duly notified of the infringe
analyzed with still greater facility in an undyed con- silica are placed in the tube, a slow current of hydrogen ment, and continued, after such notice, to make, use or 
dition. Wool and silk, when plunged into picric acid, is passed through, and heat is applied until the reac- vend the article so patented." 
are dyed a fairly fast yellow, while both linen and cot- tion begins. This is shown by sudden incandescence, The clear meaning of this section is that the pat
ton remain white. and phosphorus is seen to condense in globules on the entee or his assignee, if he makes or sells the article 

A silken thread, when exposed to a flame, ignites, cooler part of the tube, at the end where the hydrogen patented, cannot recover damages against infringers 
evolving a smell of burning feathers, but continues to escapes. of the patent, unless he has given notice of his right, 
burn only as long as it remains in contact with the Instead of this phosphate, any ordinary phosphate either to the whole public by marking his article "Pat
flame, and is extinguished when taken away, the burnt may be used, but experimenters are warned not to use ented " or to the particular defendants by informing 
end forming a black, charred substance, thicker than the superphosphates containing calcium sulphate mix- them of his patent and of their infringement of it. 
the thread. Wool behaves similarly, but the odor is ed with them, such as are used for fertilizing purposesj One of these two things, marking the articles or no
more repugnant. . because the sulphate is suddenly decomposed by the tice to the infringers, is made by the statute a pre-

The surest and best test, 1:lowever, is the microscope, aluminum with an explosion when a certain tempera- requisite to the patentee's right to recover damages 
which gives unerringly the component fibers of the ture is reached. against them. Each is an affirmative fact, and is. 
fabric under examination. For this purpose, several • '. I • something to be done by him. Whether his patented 
threads must be drawn out of the fabric in question Business LaW" in Dally Ulte. articles have been duly marked or not is a matter pe-
(an operation best performed under water) and sub- Herewith are the most important laws, succinctly culiarly within his own knowledge ; and if they are 
jected to an examination with a power of from 200 to stated, that touch the needs of the average business not duly marked, the statute expressly puts upon him 
300 diameters. man. An observance of them will enable one to avoid the burden of proving the notice to the infringers, be-

The linen fibers appear as cylindrical formations, many mistakes that may be serious, and steer the in- fore he can charge them in damages. By the element
with nodular swellings, the former sometimes split into nocent from many pitfalls that may be calamitous. ary principles of pleading, therefore, the duty of al
thinner fibers, especially in the case of linen which has They contain, in few words, the essence of a large leging and the burden of proving either of these facts 
been used. I amount of legal verbiage not always very intelligible. is upon the plaintiff. 

Cotton tibers, however, will show themselves as flat Each individual in a partnership is responsible for In the present case, although the plaintiffs had man
ribbons, and are very thin as seen where the edge is the whole amount of the debts of the firm, except in ufactured and sold goods with the patented design 
shown. With mixtures of linen and cotton, the ex- cases of "special" partnerships. upon them, they made no allegation or proof that the 
amination of the fibers can be conducted with still Contracts made on Sunday cannot be enforced. goods were marked as the statute required. They did 
greater facility, by opening a small strip of the material A contract made with a minor is void. allege in their bill that they notified the defendants of 
to be investigated, introducing it into a dilute alcoholic A contract made with a lunatic (or with one who the patent and of their infringement; but this allega
solution of aniline red (fuchsine), but only for a very has a general reputation for weak-mindedness) is void. tion was distinctly denied in the defendants' answer, 
short time, after which it is well washed, and then im- (The latter case must, however, be clearly estab- and the plaintiffs offered no proof in support of it. 
mersed in caustic ammonia for two hours. In this ope- lished. ) They could not, therefore, recover, even if this were a 
ration the linen fibers are dyed rose red, while the cot- The acts of one partner bind all the other partners. suit for damages within section 4,900 of the Revised 
tOll fibers take no trace of color, and their examination It is a fraud to conceal a fraud. Statutes of the United States. 
is thereby rendered much more easy. No consideration is sufficient in law if it be illegal in But these plaintiffs, waiving all right to an account 

The fibers of wool appear under the microscope as its nature. (Many" failures" are upset because of this of profits, or to other damages, sought and were al-
cylinders covered with scales, 'and their delicate struc- law.) lowed to recover the fixed sum of $250, in the nature 
ture is rendered still more visible by treatment with A receipt for money is not alway conclusive. of a penalty, imposed by the act of February 4, 1887 
sulphuric acid, which dissolves the yolk that fastens An agreement without consideration is void. (ch. 105), upon any person who, during the term of a 
these scales to the fibers; but the different qualities The law compels no one to do impossibilities. (This patent for a design, and without the licew"e of the 
can also be comparatively tested to ascertain the uni- must be liberally construed. ) owner, applies the design secured by the patent, "or 
formity; firmness, or strength. The microscope is a Ignorance of the law excuses no one. any colorable imitation thereof," to any article of 
means of distinguishing the relative value of the dif- Note especially the following, as affecting the giving manufacture for tbe purpose of sale, or sells or ex-
ferent wools better than is possible by any other mode. and taking of checks and notes: I poses for sale any article of manufacture to which 
For this purpose, a .. wool gauge" bas been construct- A note made on Sunday is void. ,; such design or colorable imitation" has been ap-
ed, oonsisting of a brass frame screwed to the stage of A note made by a minor is void. plied, ., knowing that the same has been so applied." 
the microscope, into which the wool fiber is fastened in A note obtained by fraud, or from a person in a state (24 Stat" 387.) This statute, according to its clear- 1n
such a manner that it is first loose, but is gradually of intoxication, cannot be collected. (This is a corollary tent and effect, requires that, in order to charge either 
tightened with a screw for that purpose, when the to the law governing contracts with the weak- It manufacturer or a seller of articles to which has 
diamf'ter can be measured with a micrometer and an minded. ) been applied a patented design, or any colorable imita-
exact measurement of the fiber obtained. But as all Notes bear interest only when so stated. tion thereof, he must have been "knowing that the 
the fibers are not equally thick, it is necessary, of If a note is lost or stolen, it does not release the same has been so applied," which is equivalent to say
course, to measure several, to obtain the average. To maker; he must pay it if the consideration for which it ing" with a knowledge of the patent and of his in
measure the elasticity and strength of the fiber, it is was given, and tIle amount, can be proved. fringement." The reasons for holding the patentee to 
first drawn tight, the index placed upon zero, and the Signatures made with a lead pencil are good in law. allege and prove either such knowledge, or else a no
tension increased by the gradual drawing with the A note indorsed in blank is transferable by delivery, tice to the public orto the defendant, from which such 
screw mentioned until the fiber breaks. '{'he index the same as if made payable to bearer. knowledge must necessarily be inferred, are even 
will show on the scale how many millimeters a tiber The maker of an "accommodation" note (one for stronger, in a suit for such a penalty, than in a suit 
may be stretched before it breaks. It is evident that which he has received no consideration, having lent to recover ordinary damages only 
this experiment must be repeatf'd with several fibers, his name and credit for the accommodation of the In none of the cases on which plaintiffs rely, and by 
and that the same apparatus can naturally be used for holder) is not bound to the person accommodated, but which the court below considered its judgment as con
this purpose for all kinds of flbers. is bound to all other parties, precisely as if there was a trolled, was there any adjudication inconsistent with 

Other animal hair used for textile fibers, goat hair, good consideration. this (,onclusion. . 

horse hair. etc., can also be recognized and distinguish- If the maker of a check or draft bas changed his Decree reversed and bill dismissed. 
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TERRY'S FEED BAG, 

The accompanying illustrations show an article 
which embodies in itself a notable improvement on 
the horse feed bag in common use. This bag is de
signed to prevent the waste of horses' feed so prevalent 
where the common bag is now used. 

Whoever may have noticed how oats are scattered 
about at midday in the streets of the metropolis has 
also probably been impressed with the thought that 
not only the yearly but also the daily loss of grain in 
the city of New York alone must be something enor
mous. It is safe to say that where the common 
nose bag is employed nearly one pint of grain is lost 
at every feeding. In a stable of only ten horses this 
dai'ly loss assumes considerable proportions. As will 

be seen by the illustration, a 
third, more or less, of the 
grain to be fed is placed in 
the bottom of the bag, and 

TERRY'S FEED BAG. 

',ieutific �mtrica1l. 
cipal dimensions and weights of the various parts: 

Total length .. " '" , " " .. .................. 42 feet, 
Breadth ............. . . . ............... .... . .  , 9 
Depth.. . • • • • • •  •• •• • • • • . • . . •• • •  • . • •  .. . . • • • • . . • . 2-6 �' 
Breadth onudde of wales ..... . . ... . . . . . . ... , , .  10'5 " 
Length of captain's cabin. .. . . . . . ...... . . . . . .  13 
Mean width .......... ............. , . . . .  , . • • •  , . 6'S " 
Length of rear cabin .......... , .... ... .  , . . .  . .  • 10'S " 

" central chamber.... . ... . . .... . . . . .  16 
Light weight... . .... .. . . . ......  ...... . . .  . . .. 4,840ponnds, 
Total displacement ....... ........... . . . . . ..... 24,610 " 
Corresponding draught... .  ................... 1'33 feet, 
Mean weight ofa section., ... . ..  ,"""",.. . .  82'5 pounds, 

These sections are, therefore, easily tra:w;portable, 
and it is thus taken apart that the Jules Davoust is to 
reach the Niger, in the first place by sea, then by the 
Senegal River, and finally by the route by land from 
Kayes to Bamakou. 

The use of aluminum in the form of an alloy, tough, 
yet soft enough to undergo forging (for pure aluminum 
is slightly brittle), constitutes a very important pro
grass for the preparation of the carrying materiel that 
is to be used in the colonies, either for the construction 
of launches capable of being taken apart or for that 
of light vehicles adapted for following everywhere the 
movements of forwarding columns. The Jules Davoust 
was constructed at the works of Mr. Lefebvre, of Paris, 
who has already furnished the Monteil mu.sion with a 
barge of the same nature, and has made a specialty of 
colonial war materiel, especially of light wagons, capa
ble of being taken apart, that our troops have made 
use of several times in the Soudan and Tonkin expedi· 
tions.-La Nature. 

• •••• 
MEANS FOR PROPELLING VESSELS. 

which is pivoted in a link pivotally supported on 
a rod suspended from an arm moved by a hand 
lever, the latter being held in the usual manner by a 
quadrant. The opposite ends of the link connect by 
rods with eccentrics on the main crank shaft, so that 
by means of the hand lever the strokes of the pistons 
in the steam cylinders may be reversed without stop
ping the machinery. In operation, as the revolution 
of the crank shaft causes the slides to be reciprocated 

WITTE'S APPARATUS FOR THE PROPULSION OF 

The illustration represents an apparatus for the pro- VESSELS. 
the balance in the two side pockets, in the lower pulsion of vessels in which pistons are operated in 
end of each of which is a small aperture through which open-ended pipes extending longitudinally beneath the by the pitmen, the piston moves downward at the 
the grain passes automatically into the bag as fast as vessel, the impact of the pistons on the water being de- end of each forward movement of the slide, the 
its contents are consumed. When in position on the signed to act with great efficiency in moving the ves- slide then moving backward and carrying the piston 
animal's head, his lips are always within reaching dis- sel ahead, and the piston and tube being designed to with it, the piston being raised as it reaches the end of its 
tanc� of the bottom of the bag. S? long as the bot- handle with much better effect the same quantity of stroke, and the alternat e raising and depressing of the 
tom IS covered to the depth of an lllch or more, the water that the screw of a vessel of the same kind pistons in the slide being effected by the pair of verti
gra�n in the .side pockets cannot flow in: There are no I would handle. The improvement has been patented cally arranged steam cylinders. Instead of th(! steam 
B�nngs, c�ams, metal t.ubes, etc., used m the construc- by Mr. William H. Witte, of No. 253 Flushing Avenue, mechanism for effecting the vertical movement of the 
tIOn of thIS. bag, �nd �t can be t:am�l�d on by the Astoria, L. L, N. Y. On opposite sides of the keel are pistons, a very complete system is provided by means 
horse WIth Imp?mty WIthout suffenng mJury. 

. parallel rectangular, open-ended pipes, as shown in of which this operation may be automatically effected 
The a�tomatlC method of closure ,Prevents the .gra� the transverse sectional view, these pipes being closed b� electricity. The. inventor differe�tiates his s,yste� 

from bemg tossed out by the shakmg of the ammal s on their upper or inner sides by slide plates moving in wl�ely from the �rdmary methods o.f .Jet propulSIOn, m 
head. stJ.itable slideways, and reciprocated by pitmen pivot- w:hlCh comJ?aratively small quantItIes of water are 

A patent to cover this improvement has been ap- ally connected with cranks on a transverse crank eJ�cted at hIgh speed, but . prop.oses to �xpel the water 
plied for by Mr. T. Philip Terry, of No. 7 Bowling shaft, at whose ends are driving cranks pivoted to I WIth about the same v�IOClty gIven to It by the screw 
Green, New York City. piston rods whose pistons work in the common form of propeller,. t�e water bemg expelled �t about the plane 

• I., • oscillating steam cylinders, whose trunnions are jour- of the shIp s bottom, and thus exertmg great power. 
ALUMINUM BOAT-THE JULES DAVOUST. naled in suitable supports, as shown in the longitu- • I., • 

Lieut. Hourst, of the French navy, and his mate, En- dinal sectional view. The cranks extend from oppo- Her lUajesty's Ships at Sea. 

sign Baudry, in charge of the Niger hydrographic mis- site sides of the crank shaft, so that the two slides The Chief Constructor of the British Navy recently 
sion, left Bordeaux at the beginning of January carry- are moved simultaneously in opposite directions. read an important and reassuring paper at the Institute 
ing with them the Jules Davoust, a boat capable of Each slide carries a vertical piston moving through a of Naval Architects on the subject of the qualities and 
being taken apart, and of extreme lightness, owing to slot in the slide plate, each piston having a performances of first-class battleships of the Royal 
its hull being constructed of an alloy of aluminum. longitudinal movement backward through the pipe, I Sovereign and Resolution class. There was but 
This little boat, of which we give a view reproduced and ejecting the water therefrom in a solid stream. little said about that bugbear of some writers on naval 
from a photograph taken near the Royal Bridge, at An upwardly extending shank of each piston has a subjects, the metacenter, but a great deal about the 
Paris, where it was exhibited before its departure, crosshead sliding on vertical guide posts around which periods of the rolling motion of the ships and the 
weighs 4,840 pounds, and has a capacity of 11 tons are spiral �prings normally raising the piston, and periods of the wavesbeingis ochronous. "I venture to 
with a full load and a maximum draught of but 1'38 each crosshead slides longitUdinally on a guide rod illustrate this point by the simile of a boy in a swing 
feet. The hull is formed of sixteen half sections as- forming part of a frame moving with the pistons, the and a man swinging him. If the latter exerts his force 
sembled in pairs in the longitudinal direction upon a top beam of each frame having a lateral arm at- concurrently with the movement of the swing and the 
strong keel of hard steel that runs the entire length of tached to the piston rod of a steam cylinder, two boy in it, as he increases his efforts the higher the 
the boat. In the transvere direction, each half section liuch cylinders being arranged vertically side by swing goes, and as he uses less strength so will it tend 
is connected with the following by bolts, and tightnef's side and having a common steam chest between to bring the swing to a state of rest. The ship's period 
is assured by the interposition of a strip of rubber be- them. The valve stems extend upward from the is that of the boy in the swing; the wave's period that 
tween the flanges. The general aspect is that of a steam chest to a walking beam, an arm from of the efforts of the man. The difficulty I find in the 
barge slightly depressed in mat.ter of the Resolution is 
front. This part is occupied that, taking the chief con-
by a wooden cabin for the r--' -----. I structor's views as correct, 
captain and his mate. A and that there was "no dan-
second chamber,formed by .' I ger Whatever, only discom-
the hold, is to receive the fort," why did not she con-
stores and the goods for trad- tinue her voyage instead of 
ing purposes. At the rear returning to Queenstown, 
there is a cabin for the crew. when a small craft like the 
The three chambers t h u s  Gleaner pursued her way in 
formed are separated by tight safety? Of course, the talk 
bulkheads. The s t e e r i n g about the foreturret lifting 
wheel is situated behind the some inches was 'twaddle,' 
captain's cabin. A movable though a large quantity of 
tent arranged at this point is water was shipped and went 
designed to protect the cap- below. This was due, as I 
tain and his assistants during heard at the time on excel-
t h e  hydrographic observa- lent authority, to the tarpau-
tions, and serves likewise to lin cover not fitting the lower 
shelter the pilot. part of the turret, or the right 

The boat is provided with cover being mislaid, and to 
three masts, with e a s i 1 Y a large ventilator on deck 
handled lateen sails. These not being unshipped and the 
masts are Jight and are placed dead-light screwed down, as it 
at nearly equal d i s t a n c e  s ought to have been."-West-
from each other. The boat minster (}azette. 
m a y  likewise be propelled 
with oars. Two s p o n so n s  
near the center of the boat 
support two Hotchkiss rapid
fire guns. 

The following are the prin- ALUMINUM BOAT, THE JULES DAVOUST. 
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IN the eleventh century 
both English and French 
dandies covered their armb 
with bracelets. 



APRIL 14, 18<)4.] Itit.tifit �mtritl'. 
rIlE BAHAIIA EXPEDITION OF THE STATE UNIVERSITY had been chosen for \ts fitness to ride the shallow 

OF IOWA. waters about the keys and islands. 
BY B. lII. WILSON, A.X. Charles Flowers, of Baltimore, was engaged as cap-

During the last summer a most unusual move in edu- tain and George Merrill was mate. Three sailors, a 
cational circles was made by the State University of cook (all as black as the ace of spades), and a saffron-
Iowa. hued mulatto waiting boy comprised the crew. 

It is well known among scientists that nowhere in The party itself was composed of twenty-one mem
the world, possibly, do the waters of the sea throb with bers (of which seven were ladies), and included profes
a more varied and wonderful marine flora and fauna sors, instructors, alumni, and students of Iowa State 
than around the Bahamas and Florida keys. The University, Professor Nutting being the leader. Gil
" gardens of the sea " are there I With the water-glass bert L. Honser, instructor in biology, was the photo
(a common wooden bucket with a glass bottom) one grapher, and many beautiful pictures were taken, of 
looks down through brilliantly hued waters upon which our space only permits us to present a few. 
scenes of wonder and exquisite beauty. All were interested in science and each was supposed 

There are great jagged caves of coral, with curious to be especially interested in some particular branch of 
sponges growing about their walls; long, slender science. All had applied voluntarily for membership 
sponges of lilac and ocher, and some of scarlet -and 
others of brown and black, and still others coarse and 
clumsy, looking hke lumps of yellow mud or cla!-. 
There the slender gorgonians, ranging through all the 
shades of browns and tans, lift their delicate fingers 
teeming with polyp life. Yonder one sees a cavern car
peted with gorgeous " sea anemones," their tentacles 
glowing with bright green and scarlet and maroon and 
flesh color. These are Neptune's sea flowers I Here 
those treasures of the mermaids--the " sea fans "
gracefully wave their red and yellow lace-work, and 
the " sea feathers" toss, their nodding plumes. On this 
jutting coral crag a " sea urchin " bristles in long, slen· 
der black spines, and a little further on one of its re
lations glistens in a spiny armor as white as ivory. In 
and out among these caves flash the tropic fishes, on 
which the sea god has lavished the most vivid colors of 
his palette-intense blue and silvery white and gold, 
and tnrquoise; and some of these dwellers in his secret 
halls even gleam like mother·of-pearl, with all the 
colors of the rainbow. 

Bnt useless would it be to attempt to appropriately 
picture forth the wealth 
and beauty of these 
hidd,en wonders. 

A few years ago the 
student got his know
ledge of thelle marine 
forms from musty text
books bristling with 
names often as mean
ingless as unpronounce
able. Later he had the 
advantage of dried and 
alcoholic s p e c i m e n  s .  
Bnt i t  was not until 
very recently that an 
effort was made to give 
him an opportunity to 
study these most beau
t if u I and wonderful 
forms of life in their 
native homes. 

Prof. C. C. Nutting, 
of the chair of system
atic zoology at Iowa 
State University, had 
twice before crossed the 

I 
I 

Prof. C. C. Nutting. 
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and buckets of mollusks. One of our illustrations 
shows the giant star fishes captured, which measured 
about two feet across. The ornithologist and ento
mologist had captured strange birds and " bugs," the 
first prize of the latter being that curious luminous . 
beetle worn by the Cuban ladies as a glowing ornament 
for the hair or to catch the lace of their mantillas. The 
botanists had their cans full and running over WIth 
tropic vegetation, from the passion flower to our own 
familiar shepherd's purse and sand burr; and there 
were pans full of floating algae, " sea mosses." But it 
would take volumes to give an adequate idea of the 
spoils. 

From here we sailed for Havana, spent a few days 
exploring the city, and just outside the harbor dredged 
for that exceedingly rare animal form untn lately sup
posed' to be extinct, viz., the crinoid, genus Penta
crinus. We found fully 150 beautiful and perfect 
specimens. 

Bahia Honda, thirty miles further along the western 
coast of Cuba, next claimed our attention The Span
ish authorities, however, took us for a filibustering ex
pedition, and forbade us to go more than thirty feet 
from the water line. The mosquitoes also waged war 
against us, and we turned toward Key West. 

Here, too, however, we were forbidden to land, as a 
vessel clearing from a Cuban port during the quaran
tine season must either lie fifteen days at sea or go to 
the Dry Tortugas and be fumigated. 

Accordingly we chose the Dry Tortugas, and made 
many valuable collections, both by dredging and in 
shallow waters aromid the keys. Here we procured 
our first shark and investigated the coral reefs. 

Returning to Key West, we dredged in the vicinity 
some three weeks. In deep sea dred2'ing we used a 
common oyster dredge, a trawl, and a tangle bar. This 
last was especially useful in procuring the finer mate
rials. It was merely a horizontal bar of iron, with 

,r-;:- . 
great masses of raveled 
manila hemp rope tied 
to it, and in its meshes 
were caught a tangle of 
basket fish, crabs, sea 
urchins, deep· sea algae, 
and so on. 

Clearing from Key 
West, we sailed for Har
bor Island, Spanish 
Wells, and Eleuthera, 
Bahamas, and after a 
hasty run to Little San 
Salvador, or Cat Island, 
we had to turn north
ward, as we were due at 
Baltimore August 1. 

The whole summer 
had been one delightful 
round of novelty and 
surprises. To one sci-
entifically inclined it 
was an opportunity for 
careful study and in
vestigation, such as has 

rich zoological waters 
around the Bahamas, 
and it was then that oc-

The Schooner E. E. Johnson. Giant Star Fishes. 
heretofore been enjoyed 
only by specialists in 
government e m  p l o y .  
The knowledge gained 
in actually seeing and 
studying these curious 
life forms in their native 
element was of more 
practical value than the 
perusal of whole lib
raries of monographs, 
or years of study of 
mus�um specimens. 

curred to him the plan 
which the summer of 
1893 finally saw rea
lized. 

Winding up the Dredge. Hauling In the Dredge. 

The Emily E. John
son, a t w o - m a s t e d  
schooner, 96 feet long, 
tonnage 115 tons, was 
chartered of its owner, 
Captain C. C. Paul, of 
Baltimore, for three 
months for the use of 
the " Bahama Expedi
tion of the State Uni
versity of Iowa," which 
had for its object the 
" careful and systematic 
investigation of the ma
rine fauna and flora 
around the Florida 

THE BAHAMA EXPEDITION OF THE STATE UNIVERSITY OF IOWA. 

Then the trip offered, 
as well, glimpses of the 
customs and 'peoples of 
strange countries under 
the rule of three differ
ent powers. C u b a is 
Spanish, Key West .'l.nd 
the keys are Uncle 
S a m ' s  southernmost 
possessions, and the 
Bahamas are English. 

keys and Bahamas." The schooner was rapidly trans- in the party. The university furnished all appliances 
formed into a dwelling vessel and floating laboratory. for dredging, for preserving materials, and for study. 

A huge skylighted hatch'was cut in the hold, and In addition, each member paid two hundred dollars, 
the hold itself fitted up to serve at once as sleeping which cover�d all expenses incurred by the party col
apartments for the gentlemen of the party, as dining leotively, including car fare from Iowa City to Balti
room, and as laboratory. more and return, with " stop-offs " at Washington and 

A double tier of extemporized bunks lined either the World's Fair, in addition to our life aboard the ves
wall, long oilcloth-covered tables and camp-chairs oc� sel for three months. It is estimated that we traveled 
cupied the center space, and a complete scientific by land and sea some six thousand miles. 
library and laboratory supplies, including microscopes, On May 5, 1893, we left Baltimore in our floating 
chemicals, dissecting apparatus. etc. , occupied shelves summer home and laboratory. 
at one end. Provisions were stored in the fore part of Seven days later we anchored in the harbor of Egg 
the hold. Island, Bahamas.' Here we made a marvelons collec-

On deck was placed the hoisting apparatns, which tion in the shallow waters and on land. Our deck was 
was worked by hand and provided with 300 fathoms of strewn with sea-fans and gorgonians. There were great 
wire rope. There was no steam aboard. The vessel tubs of rattling crabs and star fish and sea urchins, 
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It was a study in comparative sociology. The trip has 
opened new avenues to educatoraj new pos!'ibilities to 
students. and to scientists, we feel safe in saying, it 
will offer many new life forms, dredged from the " un
known depths." 

As the favoring breeze swelled our sails homeward 
bound and the foam curled, a silvery plume behind 
our prow, studded at night with glowing phosphores
cence, our little group sat silent on the deck, awed, 
subdued by the splendor of the tropic sunset, the swift
following night. or the indescribable beauty of the 
moonlight on the sea. 

As we sat dumb, in trying to comprehend the infinite 
expanse of ever-restless water around, the infinite ex
panse of burnished sky above, the infinite silence over 
all. and as memory wandered back over the revelations 



of the summer, one and all were humbled with the 
consciousness of the insignficance of manand the good
ness of the Incomprehensible in granting us these 
glimpses of this wonderful glory ! 

State U niversity of Iowa, April, 1894. 
• ••• • 

Highly Sensitive (lo11odlon ElDul.lon. 
The pUblication of Dr. Hill Norris' process for the 

production of a highly sensitive collodion emulsion 
induced Dr. David, of Paris, to test the three methods 
described in the patent. He could not obtain a satis
factory result, but by making some alterations he has 
succeeded in preparing a bromide of silver collodion 
emulsion, the sensitiveness of which increases gradu
ally to 22 or 23 degrees Warnerke. 

The method adopted is as follows : Upon a horizon
tally adjusted glass plate, size 18X 24  cm., are floured 
25 C. c. of collodion, which contains per liter 18 grammes 
of silver nitrate and 7 to 8 grammes of pyroxyline. 
After the film has coagulated sufficiently, it is changed 
to a bromide of silver film by treatment with the fol
lowing bath : 

Potassium bromide _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _  . . . .  so to 120 grammes 
Potassium iodide. • • • •  • • •  • • • •  • • •  • •  • • •  •. . 0'01 gramme 
Gelatine. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  2 grammes 
Distilled water. . . . . .  . .  • . . . . . .  . .  . . . .  . . • 1,000 C.c. 

A completely opaque film must be obtained. It is 
sensitized by leaving the plate for a longer or shorter 
time in the following : 

Potassium bromide . . . . . . . . . . . . . . . . . . . . . . . .  18 to 25 j(I1lIllmes 
Gelatine. . . . . . . . . . . . . . . . .  . . . . . . . . . . . . . . . . . . .  1 gramme 
Distilled water . . . . . . . . . . . . . . . . . . . . . . . . . . . .. 1,000 c.c. 

The sensitiveness increases with the duration of ac
tion and the temperature of this bath. At a tempera· 
ture of 70° to 75° Cent., the time of action must be 
about two hours ; at 90° to 95°, about one hour. 

Upon looking through the film, it will be observed 
that the grain becomes gradually larger until the 
granularity is distinctly visible to the eye. Accom
panying this increase in the size of the grain is an in
crease in the sensitiveness of the film. 

, After the plate has reached the 'desired stage, it is 
washed and dried. Contrary to what might be ex

pected, the collodion film does not exhibit the slight
est tendency to leave the plate at a temperature of 
100° Cent. ,  provided that the surface of the plate has 
been thoroughly cleansed. 

Plates prepared in this way can be developed very 
quickly, washed and fixed. The negative is ready 
for printing in ten minutes. Varnishing is unnecessary, 
as the collodion film is very hard.-Photographisches 
Archi'O. 

• ••• • 
The United States Navy vs. the Drltuh Navy 

In 1812. 
The following, from the New York Sun, occurs in the 

course of an able review of the first volume of "A His
tory of the United States Navy from 1775 to 1893," re
cently published by the Appletons. The narrative is 
by Mr. Edgar Stanton Maclay, and the technical re
visiou of the text by Lieut. Roy C. Smith, U.S.N. The 
book sets forth our naval annals from the outbreak of 
the revolutionary war up to the beginning of the last 
year of the war of 1812, the continuation of the history 
down to the present day being reserved for a second 
volume. 

"It was pre-eminently in the war of 1812 that the 
pride of England in her navy was brought low. To 
appreciate the outcome of this contest, one must keep 
in view a comparison of the two navies, which will be 
found on page 319 of the book before us. At the outset 
of the war Great Britain had 1,048 ships, possessing an 
aggregli,te capacity of 860,990 tons, and carryillg 27,800 
guns, with 151,572 men and officers. At the same juncture 
the United States had but 17 ships, with a total ton
nage of 15, 300, and carrying only 442 guns, and but 5,025 
officers and men.' Yet, at the end of the struggle, 
which lasted but about two and a half years, the little 
American navy, assisted by privateers, had for the tim'e 
practically swept the British mercantile marine from 
the high seas and captured over fifteen hundred ves· 
sels, on board of which were more than twenty thou
sand British seamen. It was not so much, however, the 
number of merchant vessels lost, great as this was, 
which affected the British public mind. It was the 
fact that in duels between warships of nearly equal 
force the English were generally beaten. In eighteen 
engagements with the Americans the British navy sus
tained fifteen defeats,. and this just after England had 
successfully matched her sea pow,er against the com
bined strength of all the other great maritime nations 
of the world. At the beginning of the war of 1812 the 
Britisn navy had' reached the apex of renown . . Mi. 
Maclay points out that in two hundred actions between 
single ships it had been defeated but five times, and on 
those occasions the English ship was admitted to have 
been of inferior force. The complete reversal of results 
which followed a trial of strength and skill with the 
Am8ricans produced in Englishmen a kind of stupor. 
The London Times, when it heard of the capture of 
the first English ship of war, said: ' The loss ofa single 
frigate by us, it is true, is but a small one; when v iewed 
as a part of the British navy it is almost nothing; 
yet under all the circumstances of th-etwo countries to 

J 'i'ntifi' �tUtti,al. 
which the vessels belonged, we know not any calam
ity of twenty times its proportions that might have 
been attended with more serious consequences to the 
worsted party.' When the report of the loss of a second 
British frigate reached the Times, it exclaimed : 'In the 
nam� of God, what was done with this immense superi
ority of force ? Oh, what a charm is hereby dissolved ! 
The land spell of the French is broken [at Moscow]. 
and so is our sea spell ! '  Mr. Maclay sums up the effect 
of the disasters suffered in the war of 1812 upon intelli
gent Englishmen in the well·founded assertion that in 
those defeats they. foresaw the eventual subversion 
of their naval supremacy, and they well knew that, if 
that were lost, nothing could avert tbe reduction of 
Great Britain to one of the least important of European 
powers." 

• ••• • 
THE BRISTOL CO.'S PATENT STEEL BELT LACING. 

Five years ago the Bristol Company, of Waterbury, 
Conn., began the manufacture of their patent steel 
belt lacinlr, illustrated herewith. 

At that time only one size, for ordinary single leather 

READY TO APPLY FINISHED .JOINT 

belts, was produced, but encouraged by the success at
tained, which is principally attributed to the genuine 
merits of the steel lacing itself, the company have de
veloped their machinery and improved their methods 
of manufacture, so that now they are able to announce 

a complete line of one hundred different sizes (as shown 
in the larger view), suited to all kinds, widths and 
thicknesses of belting. As a result of improved pro
cesses of manufal'ture, prices have also been reduced. 
The lacing is made of the toughest cold-rolled stee� cut 
into''n; continuous zigzag form, and so proportioned as 
to give maximum strengtb with a m inimum amount 
of materiaL The wedge-shaped points, when driven 
through the belt, force the fibers aside so as not to cut 
them ; hence the ends of the belt are not weakened as 
when holes are punched. The iacing makes a smooth 
and elastic joint and is easily and quickly applied 
without any special tools, the spurs being driven 
through upon a piece of soft wood, after the ends of 
the belt to be joined have been brought evenly to
gether. The belt is then turned over upon the pulley 
or any convehient piece of iron and the spurs clinched, 
bending them toward the joint. The lacings are fur
nished in lengths varying from one to three inches (No. 
1 by quarter inches), it being always possible from a 
box of assorted lengths to find two or more pieces of 
lacing which, together, may be used for a belt wider 
than three inches. For rubber, cotton, and woven belts 
the space between the !lpurs is a trifle greater than in 
the corresponding sizes designed for leather belts. Thus 
a better grip is obtained on the fibrous ends of such 
belts. ,  The Il!>Cing was exhibited at the World's Colum
bian Exhibition by the Bristol Company, and was 
awarded medal and diploma. 

. ... .. 
Eft"ect oC Yellow Licht on DtaJDond •• 

Some diamond merchants on Maiden Lane, New 
York, have complained to the owner of a building op
posite to them because he has painted it bright yellow, 
and when the !:lun shines yellow is reflected into their 
store. They say the yellow light falling upon their 
show ' windows spoils .their trade by making the dia-
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monds look yellow, and therefore cheap; whereas the 
stones are in reality pure white, of the highest grade. 
The owner refuses to have the color of his building 
changed although the diamond merchants have offered 
to do it at their own expense. We suggest that the ef
fect of the reflected yellow rays could be neutralized 
by placing the diamonds in glass cases slightly tinted 
with blue; or by a thin varnish of a blue tint, applied 
to the show windows. 

.. . . . ..  

OIIlc1al Trial o( H. M. S. Horn et. 

On the 19th of March the official trial of H. M. S. 
torpedo catcher Hornet took place in the Estuary of 
the Thames, with the following admirable results. The 
propellers are 6 feel> 4 inches in diameter. There was 
calm weather and high water. Steam is supplied by 
Yarrow water tube boilers; t he power exerted was ap
proximately 4,000 horse power. The Havock has loco· 
motive boilers and gives 3,500 horse power; the differ
ence in power is very nearly in direct proportion to 
the cubes of . the speed of the two boats, but the air 
pressure for the Havock was 3 inches; for the Hornet, 
1% inches. 

Time RevoL 2d 
of day. Star. Port. Time. Speed. Means. Means. 
10'28 895'9 895'. 2m. l'·6s. 26'163 27'822 10'34, 38l'4 386'8 2m. 6·4s. 28'481 27'370} 
10'43 31W7 392'2 2m. 16·6s. 26'355 27-418 �::; 27'318 10'52 391'3 392'7 2m. 6·8s. 28'391 27'373 
11'02 380'0 381'7 2m. 18·0s. 26'087 27'239 

27'183 
11'10 394

'3 394'3 2m. 7'88. 28'169 27' 128 

Steam In boiler vacuum 26 Inches. 

The three hours' trial commenced at the " Chapman " 
lighthouse and ended below the " Sunk " lightship. 
The average speed for the whole time was found to be 
27'628 knots per hour, or 31'8 miles an hour. After this 
circles at full speed were turned to starboard and 
port, and generally all the usual tests of machinery and 
ship, all of which were found to be perfectly satisfac
tory. At ftIlI speed and at slower speeds practically no 
vibration was felt. There was no heating of any parts 
of the engines, and the boilers made �mple steam·with 
a mean air pressure of 1 '5 inch. 

The Admiralty authorities expressed themselves as 
highly pleased with the result in every respect. 

. ,  . . .  
EIDb o8s lng Wood. 

Carving wood is too costly a process for this age and 
country. People like it and want it on their furniture 
and inside finish, but most of them are not willing to 
pay for it what it costs. It requires a natural turn and 
a JOl!-g practice, 1+o make a �ul wood ·carver, and con
seq uently many devices have been resorted to to secure 
the same appearance by cheaper methods. The most 
common of these is to press the figures into the grain 
of the wood with a hot metal die. , One of the latest 
machines for doing this kind of embossed " carving " 
was on exhibition in Machinery Hall annex of the 
World's Fair, and is an ingenious machine and does 
rapid work. Patterns are cut ona hollow brass cylinder 
which is heated by gas jets from the inside and the 
wood passed under it under a pressure of several thou
sand pounds to the inch in width. At first the work 
appears very pretty, but it will not stand the test of 
time, In the course of time the part of wood pressed 
into the grain will rise to nearly 01' quite its original 
position and, in large figured patterns, unevenly, mak
ing a very rough and rotten looking figure, that is more 
of a blemish than a thing of beauty. Another plan is 
to dress the board down to a level with the embossed 
figUl:� ,and then by steaming :to raise the pressed parts 
to their original height to imitate relievo carving. 
None of these processes are " carving," nor will the 
work retain its form like hand carving. However, it 
may suit people who must have their furniture and 
house finish carved and are not able or willing to pay 
forlthe genuine article, but it would be better taste, per
haps, to take it plain rather than to have alleged carv
ing that will not; ktst long and look well all the time.
Tradesman. 

.. ... .. 

The Fou rth Dimension. 

In an address before the New York Mathematical 
Society on, ,. Modern Mathematieal Thought," Profes
sor Simon Newcomb is reported as saying : " As in 
space of t wo dimensions one line can be drawn per
pendicular to another at a given point, and by adding 
another dimension to space a third line ('.an be drawn 
perpendicular to these two; so in a fourth dimension 
we can draw a line which shall be perpendicular to all 
three. ; True, we cannot imagine . how the line would 
look, or where i1;;�",ould be placed, but this merely be· 
cause of the limitiitions of our faculties. As a surface 
describes a solid by continually leaving the space in 
which it lies at the moment, so a four-dimensional 
solid will be generated by a three-dimensional one by 
a continuous motion which shall constantly be directed 
outside of this three-dimensional space in which our 
universe appears to exist. As the man confined in a 
circle can evade it by stepping over it, so the mathe
matician, if placed inside a sphere, in four.dimensional 
space, would simply step over it as easily as we should 
over a circle drawn on the floor." 
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The Founder oC the First Scie ntific Journal. the paper for nine years, published it very irregularly; \ which evidently disagreed with him and seek the things 

BY M. JACQUES BOYER. thus there was only one number in 1670 and none in which did agree with him." 
When recently the statue of Theophrast Renaudot, 1673. EXTERNAL INDICATIONS. 

the founder of French - political journalism, was un- In 1675 the Journal passed into the hands of Abbe " There are certain external indications which would 
veiled, the literary and scientific journals were alike I La Roque, who exhibited in his work a punctuality give a fair idea of long and short life. It was not in 
full of praises of him and his work; but none of them worth y  of praise, but was far from knowing as much one trait, but in the entire make-up of the individual 
recollected another pioneer in his field, the modest and of science as his predecessor ; then in 1686 Chancellor who stood before the examiner. There were the color, 
profoundly erudite Denis de Sallo, the founder of the Boucherat, who declared himself its protector, intrust- the motions, the measurements, including size of head,  
Journal des Scavants, who did for letters and science ed its direction to President Cousin. Finally in 1701 the which was one of the most certain indications of lon g 
what Renaudot so successfully accomplished for poli- JOltrnal was acquired for the state by Chancellor De or short life, for in the brain lay the great center of 
tics. Pontchartrain, who gave the preparation of the num- power. A person with a head whose diameter at tLe 

Without undertaking a full sketch of the history of bers no longer to one man, but to a company o f  stud- thin portion of the temporal bones measured five and a 
the French scientific press, I desire only to show here ents, consisting of Dupin, Rassicad; Andry, Fontenelle, half to six inches was almost sure to give a longevity 
how new in 1665 was that idea, which seems so simple and Vertot, with Julien Pouchard as director. Thus on the father's side of seventy to ninety years or over, 
and natural now, of the creation of a scientific journal; renewed, supported by Abbe Bignon, nephew of the If the head measured in front from the external audi
how many impediments were raised against its creator chancellor, the Journal des Scavants appeared again tory canal to the naso-frontal suture as much as four 
by the commonplace authors whom the new tribunal on the 2d day of January, 1702, and its history till 1792, and three-fourths or five inches, we might be almost 
condemned without appeal; what patience, what eru- when political events compelled its suspemdon again, sure of long life on the maternal side. A beard which 
dition, what a prodigious sum of labor were required offered the single noteworthy feature that its period was darker or redder than the hair indicated inheri
from its founders to surmount all the obstacles, avoid of pUblication was changed in 1764, and from a weekly tance from the paternal side; if it were lighter than the 
all the perils they met every day, and give their work it became a monthly, with supplements every six hair, the in heritance was probably from the maternal 
a vitality strong enough to permit it, rising repeatedly months.* side. The length of the chest, its proportion to the cir
from its ashes, to perpetuate itself till our time. Sylvestre de Sacy tried to resuscitate the .Tournal in cumference, to the height of the individual, and other 

Denis de Sallo, Seigneur de la Coudray, was born in 1796; but his attempt was abandoned after the pUblica- measurements, were important." 
Paris in 1626, of an old noble family of Poitou. His tion of twelve numbers, from the 16th of nivose to the 
lessons in early childhood were not brilliant ; but after 30th of prairial of the ;year V. It was re-established 
he entered the courses of rhetoric at the College des September 1, 1816, on the proposition of Barbe Marbois, 
Grassins he obtained all the prizes of his class; became Keeper of- the Seals, and Dambray, Chancellor. on a 

. in the next year a distinguished pupil in philosophy, report of I he hif>torian Guizot, then general secretary 
and having sustained in public remarkable theses in to the Minister of Justice, and has not been suspended 
Latin and Greek, gave himself up with ardor to the since. The presidency of the editorial committee ap
study of law. His advance was so rapid that he was pertained to the Keeper of the Seals from that time till 
able, in 1652. t.o succeed his father, Jacques de Sallo. in the imperial decree of May 4, 1857, by which it Was 
his office as counselor at the Parliament of Paris. tl'ansfl'rred to the Minister of Public Instruction, under 
Three years later he married Elizabeth Menardeau; whose auspices the Journal is still published. 
daughter of a counselor in the Grand Chamber, by Such has been the checkered career of the first French 
whom he had one son and four daughters. He died on scientific journal-a career that demonstrates, better 
the 14th of May, 1669, of apoplexy: His death, accord- than any eulogy can, that the work of De Sallo possess
ing to Vigneuil Marville, was caused by the loss of all ed the qualities of merit and utility which make intel
his fortune in gambling in 1665; but, besides that this lectual work fruitful and durable. 
story has little probability in view of the character of The detailed history of the Journal des Scavants may 
De Sallo, who was industrious through all his life, it is be found in Ralin, .. Histoire politi que et litteraire de 
controverted by a letter of Guy Patin's of the 13th of la presse en France," 1859, vol. ii .. p. 151, and those fol
November, 1665, which proves that at that time De lowing; and in the " Memoire historique sur Ie Journal 
Sallo had no thought of dying, and by the testimony des Scavans," in the table of the Journal, by the Abbe 
of Pere Honore de Sainte Marie, who agrees with de Claustre, 1764, vol. x., 595 and following pages.-
Moreri in placing his death in 1669 and not in 1665. Popular Science Monthly ,. Revue Scientifique. 

Having given an outline of the principal events of 
De Sallo's life, which was otherwise quiet enough, we 
pass to the study of his character and work. ..  He read 
all sorts of books," says Moreri, .. with incre dible care, 
and kept secretaries continually employed to write 
down his refiections and the passages which he marked, 
so that by this plan of stUdying he fitted himself to 
compose treatises on every kind of subject, as he 
showed on several occasions." 

It wasprobably the considerable quantity of material 
that he collected in this way that suggested to him the 
thought of giving the public those extracts the utility 
of which he had recognized in his experiences. He as
sociated with himself in the execution of this work, 
which was colossal for that time, a number of men of 
science and letters: De Bourzeis, a distinguished theo
log ian; De Gemberville, chaplain, the famous author 
of La Pucelle; and the Abbe Gaulois, who, according 
to Fontenelle, seemed " born for that work;" hut De 
Sallo revised all the articles-not very numerous
which his colaborers furnished, and himself wrote the 
largest number. 

The authorization having been obtained, the sup
port of Colbert assured and the plan and perioils of 

. '  . . . 

Longevity of" LUe. 

Longevity of life will always be an interestinl;" sub
ject upon which to think and write. When weread of 
a " hale, hearty old man " taking a European trip in 
his 89th year, there are very few of us who would not 
go far out of our way to learn the secret of living to 
such an age, and at the same time of retaining pOSSl:;S
sion of every faculty. Who can but admire William 
E. Gladstone managing the political affairs of one of 
the greatest nations of the earth at his great age-over 
80-and David Dudley Field, who is enjoying his tour 
in Italy with all the enthusiasm of a young traveler, in 
his 89th year? Of courSA these men are exceptions to 
the general rule, but we all are anxious to gain every 
idea pertaining to the lengthening of one·s life. At a 
recent meeting of the New York Academy of Medicine, 
some of the specific and relative values of the import
ant factors of longevity were discussed: In the last 
issue of the Medical Review are two paragraphs that 
are interesting and touch particularly on this point : 

MANNER OF LIVING. 

.. The man who was careful, considerate, and mode-publication fixed, the Journal des Scavants appeared rate in the exercise of all his faculties, whether animal on Monday, January 3, 1665, in a sheet and a half 
quarto, under the pen signature of Hedouville;* and it or intellectual, was one who would last longer than the 

continued to appear every Monday till the 30th of man who over· indulged in any one of the numerous 
things which go to make up life. The men who broke ,March of the same year, when the authorization was down and died prematurely were usually those who withdrawn. Although its criticisms were always mode- had not lived temperately. It was often said that men rate and just, it had made many enemies among men worked themselves to death, yet the more he observed of letters, and among the Jesuits, then all-power ful, people, the more did he become convinced of the cor-.. who were not pleased to see a literary and philoso- rectness of the Western editor's assertion that men do phical tribunal that was not set up by them, and who, 

moreover, detested De Sallo and his friends 11.8 Parlia- not die of overwork, but rather of what they take be-
. tween work. He thought it would be found that what mentarians and Gallicans suspected of Jansenism; 

these added their complaints to the cries of wounded killed men was not work, but what they did outside of 

self-love. They secured the aid of the papal nuncio, their work; yet he did not believe in total abstinence in 
any sense. There was no law, with regard to eating and he obtained a prohibition against De Sallo's con- and drinking and manner of living, whichcoulrl be laid tinulng the publication." The pretext alleged for this 

act was a passage in the Journal in which De SIAk) down as applicable to all individuals. Each person 

criticised a decree of the Inquisitors, . . whose delica.te must find out the law which applied 'to himself and 

ears required so great circumspection." obey it. Each person could usually discover what 

There is a common belief, when any organ of the 
human body becomes weakened or debilitated from 
any disturbance, that it required rest to regain its lost 
strength. In reading over an editorial in the New York 
Medical Times this popular idea is certainly over
thrown in the present instance. It states that Sir 
Andrew Clark, that distinguished doctor, wasgiven up 
to die from consumption, and yet, notwithstanding 
his hard work, his health became so firmly established 
that he outlived many of his contemporaries and g�in
ed a reputation exceeded by none in his profession. The 
Times states that the solution of this problem is simple, 
and should serve as an example to those who are con
stantly breaking down and have often to leave work 
for weeks or months to recuperate. In a clinical lec
ture in the London Hospital, Dr. Clark gives a very 
excellent prescription for health . 

.. Labor," he says, " is the life of life. And especially 
is it the life of life to the delicate. And when any 
organ is sick it is then truer than in health that even 
in sickness and delicacy it is better for the organ to do 
what work of its own it can, provided it can do it with
out injury. And from a considerable experil'nce of 
tuberculous pulmonary disease, I can say with perfect 
confidence that those who have done the best have 
usually been those who have occupied themselves the 
most. I never knew my own parents. They both 
died of phthisis. At the age of twenty-one I mY8elf 
went to Madeira to die of phthisis. But I did not die, 
and on coming back, I had the good luck to get into 
this great hospital, and in those days they were not 
very well pleased to have the Scotchmen coming to 
London to occupy such appointments. The members 
of the staff had heard that I had tubercle, and they 
wagered 1110 to 1 that I would only have the appoint
ment six months at most. The reason given for that 
was that I did not eat and worked too hard. I got the 
appointment. Thirty -eight or thirty-nine years have 
gone since that time, and all the other doctors are golll'. 
Only I am left here on the staff-an old gentleman
not dead yet." 

Labor is life, but " worry is killing. It is bad man
agement that kills people. Nature will let no man 
overwork himself unless he plays her false-takes 
stimulants at irregular times, smokes too much, or 
takes opiUm. If he is regular and obeys the laws of 
health and walks in the way of physiological rig bteous
ness, nature will never allow him or any other person 
to work too much. I have never yet seen a case of 
breaking down from mere overwork alone; but I admit 
that it is necessary above all things to cultivate tran
quillity of mind. Try to help your patients to exercise 
thl'ir wills in regard to this-for will counts for some
thing in securing tranquillity-to accept things as they 
are, and not to bother about yesterday, which is gone 
forever; not to bother about to-morrow, which is not 
theirf>; but to take the present day and make the best 
of it. Those affectionate women who will continually 
peer into what lies beyond never have any present life 
at all-they are always grizzling over the past or pry
ing into the future, and this blefolsed to-day, which is 
all that we are sure of, they never have. "-Charlotte 
Medical Journal. 

Subterranean London. 
agreed and what disagreed with him, and if longevity Colbert, however, still retained a friendship for his w, as sought after, he would have to avoid the things It gives an impressiv<l idea what subterranean J�on

client, recompensed him for the suppression of his don is fast becoming, says the Daily News, to learn that 
journal with an office in the l.reaSl'lry, and, realizing all similar journal� of the seventeenth and eighteenth centuries tbat were on emerging from the river the new City and Waterloo 
the full value of De Sallo's work. commissioned the ' successful, was reprinted as the numbers were exhausted ; thus in the set line will, in its passage up Queen Victoria Street. 
Abbe Gaulois to continue it. The Journal reappeared I that I have consulted at the library of the Arsenal, the year 1005 is of 1733, run for a part of the way underneath the low level 
on the 4th of January 1666 and was henceforth illus- and theyearl666 0f 1729, while the year 1676 was reprinted iu 1717. Hence main sewer, which in its turn runs along beneath the , 

• ' • • it is almost impossible to :find two collections of the sets exactly alike. If -
trated ;t but Abbe GaulOls, who held the dIrectIOn of we add to this that the publisher has sometime!' intercalated notes in the District Underground Rail way. So that at this point 

reprints without indicating that they were not in the original edition, and in the City we shall have first a busy main thorough
that some of the series have been counterfeited in Holland, one may have fare, below that a steam railway, then a huge metro
some idea of the difficulty of the investigation and of the lamentable dlf- politan sewer then an electric railway, reaching its 

* The name of one of bia servante. 

t As a specimen of the illustrations. we mention a snperb engraving rep
.resenting a louse 88 seen under the microscope ; it measures not less than 
forty or :fifty centimeters (year 1ti66, page 292 of the reprint of 1729). This 
reprint :s a nearly textual reproduction of the original edition, which is now 
very 1'IInl, It ill well to leIIIarl< here that the Journal d88 Scavant8, like 

ferences of the editions. . "  termmlls at a depth of about 63 feet below the streets, 
* There were also supplementary volumes for each of the years 1707, 1708, , • •  • • . 

and 1700 and in 1773 only the :five numbers of thefinlt:flve mouths were PUb- 1 and h ere It WIll communIcate Wlth another hne-the 
Ushed. ' Oentral London-which will lie a.t a. depth of 80 feet. 
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THE CALIFORNIA ImWn'TER

· 
FAIR.

· · . I edifice which we illustrate is the Mechanic Arts ground, and the pinnacles riile to the height of 120 
California is the wonderland of America, with its building, with allegorical fountain in the fore- feet. 

glorious climate, its remarkable fertility, its Yosemite ground. The building was designed by Mr. Edward The oriental style of aJ:Qhitecture and brilliant 
Valley, and notable mountains. When the Eastern l R. Swain. It is built in the East Indian style. The coloring gives a suggestion of age which is very pleas
States are wrapped in snow the inhabitants of favored ! length of the building is 330 feet and the width is 160 ing. . The total eXp9nse of the buildings has been 
California are in the midst of a about $l, CiOO,OOO. 
semi-tropical garden enjoying all 
the delights of spring and early 
summer. This attracts large num
bers of people from all parts of the 
world, who visit California for 
health and pleasure. When Mr. 
M. H. De Young, vice-president of 
the Columbian Commission, pro
posed that a midwinter fair be 
held on the Pacific coast, the idea 
was everywhere received with en
thusiasm. The subject was first 
broached at a meeting held in the 
California Club, of Chicago, on 
May 31, 1893. Notwithstanding the 
financial depression of the country, 
ground was broken on the 24th of 
August last, and five months after
ward, on January 27, 1894, the fair 
was ready and opened to the public. 

The Ne_ Tran.an dlne Teleg raph 
LIne •• 

The direct telegraph lines extend
ing from Buenos Ayres (Argentina) 
to Valparaiso and Santiago (Chile), 
which have been established by the 
Pacific and European Telegraph 
Company, of which Sir John Pen
der is chairman, were opened for 
traffic recently. From the Atlantic 
coast to Uspallata. on the spur of 
the Andes, a distance of about 697 
miles, the line is aerial on iron poles, 
and is of the latest type of con
struction. Thence to Rio Blanco, 
in Chile, underground cables are 
laid in about 75 - miles of trench 
through the highest and wildest 
part of the route, where heavy 
snow taIls in winter would sweep 
away any telegraphs erected above 
ground. The 1 i n e s f rom Rio 
Blanco to Valparaiso and the 
branch to Santiago, consisting to
gether of about 160 miles, are aerial. 
The total length of the line; which 
extends from the Atlantic to the 
Pacific coast, is about 927 miles. 
Arrangements have been made by 
which the telegraph lines have been 

Golden Gate Park, San Fran
cisco, is in reality a sea-girt garden, 
filled with the choicest blooms of 
all lands. This park possesses an 
individuality of its own which 
renders it unique among the plea
sure grounds of the world. The 
park is laid out in a highly artistic 
manner, and the profusion of palms 
suggests Bordighera, Nice, or San 
Remo. The Midwinter Fair ocou
pies about 160 acres of the park. THE CALIFORNIA MIDWINTER FAIR-THE FINE ARTS BUILDING. erected adjacent to the railway 

lines, and exceptional facilities are We present several views of the 
grounds and the buildings. In a subsequent issue we 
shall give a view of the Manufactures and Liberal Arts 
building. 

Our bird's eye view shows the dome of the Horti
cultural and Agricultural building in front at the left ; 
behind rises the Manufactures and Liberal Arts build
ing, fianked by tlIe electric tower, 250 feet in height. 
To the right rises the prominent collection of domes 
and minarets which covers 
the Administration build
ing ; at the rear of this is 
the Firth wheel and the 
Mechanic Arts building. 
The other buildiilg8 are 
the Fine and Decorative 
A r t s building, Festival 
Hall, buildings for conces
sions, etc. 

The A d m i n i s t ra t ion  
building is situated on the 
southern side of the Grand 
Court, a n d  its oriental 
architecture and coloring 
comports admirably with 
the luxuriance of the sur
rounding vegetation. This 
building was designed by 
A. Page Brown, and the 
architectural style may be 
said to be a combination 
of central I n d i a n  and 
Siamese. The main struc
ture rises from a terrace, 
and the leading feature of 
the building is the richly 
·ornamen�d dome, which 
is 135 feet in height and 
50 feet in . diameter. The 
total fioor area of the build
ing is 16,800 feet. This 
dome is brilliantly illumi
nated at night. 

r - . 

feet. The total fioor. space available for exhibitors is 
37,041 square feet. It has also an annex measuring 249 
by 45 feet, containing boilers and engines. In the cen
tral part of the main fioor are two great tanks 30 feet 
long and 25 feet wide. Around them are gathered the 
exhibit of steam and other pumps. The exterior of 
the bui}ding is elaborately ornamented. The cresting 
of the main body of the building is 42 feet above the 

thus afforded for the efficient maintenance of the 
wires. There is only one station, which is at Mendoza, 
but Buenos Ayres and Valparaiso work direct with 
each other. The opening of this system is of great 
importance to the West Coast of America Telegraph 
Company, as it places their cables in direct connection 
with those of the Western and Brazilian, the Brazilian 
Submarine, and the Eastern Telegraph Companies, 

y. 

affording a c o n  t i n  u o u s  
c h a i n of telegraphs in 
British hands from Eng
land and the Continent to 
the Pacific coast of South 
America. The construc-
tion of this line was ren
dered necessary to enable 
t h e  English Submarine 
Telegraph Companies to 
transmit with great rapidi
ty the important traffic to 
and from the west coast 
of South America, where 
it is dealt with by the cable 
of the West C 0 a s t of 
America Company. 

eo· • 
Dirt 1 n DInk. 

The author puts 1 liter 
of milk from each dealer 
into a fiask closed with a 
plug of wadding. On its 
rurival in the laboratory it 
is transferred to a measur-
ing glass, covered with a 
piece of filter paper and a 
glass plate, and allowed to 
stand for two hours. The 
milk is then carefully de
canted off from the sedi
ment down to about 30 c. 
c., the residue is made up 
to 1 liter with pure water, 
and again allowed to sub
side for one hour. It is 
then again drawn off, re
peating this proceeding 
until all the dirt is left in 
pure water, which is then 
decanted off to about 100 
or 150 c. c. The dirt is 
then collected in a tared 
filter, dried, and weighed. 
The dirt in the milk may 
be calculated as five times 
the dry residue. One liter 
of market milk was . found 

The Art building was 
designed by Mr. C. C. Mc
Dougal. It is a modern 
adaptation of Egpytian 
architecture, a n d  t h e  
coloring is subdued. Like 
all the other buildings, 
staff is freely used. The 
vestibule is very effective. 
It is 22 feet square and 63 
feet high. The interior 
measurements show that 
the galleries are 58 feet 
long and 38 feet wide. 
Amlexes give wall space, 
so that the available wall 
space is 2,000 running feet. 
The structure is fireproof. 
The approach is of artifi
cial stone, 40 feet wide, 
flanked by i m m e n  s e 
sphinxes. The third THI . CALIFQRN�A MIDWINTER FAlB.-THE ADMINISTRATION BtrILDING. 

to contain 3 m. grammes 
dirt at Wurzburg, 3'8 at 
Leipzig, 9 at Munich, 10'3 
at Berlin, and 14'92 at 
Halle. The richness, of the 
milk in microphytes was 
surprising. - Leo. Schulz, 
Archi'O fur Hygiene. 
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THE IUXI. AIR SHIP." 

AN INTERVIEW WITH THE INVENTOR. 

BY B. J. W. DA.M:, IN IIC ClLURK'S MAGAZINE. 
Very few people are aware of the advanced results 

which have already been attained, and a visit to Bald
wyn's Park, near Bexley, England, would be to them 
a revelation which can only be described as startling. 
To see a great air ship, weighing three and a half tons, 
flying across a park, on wheels, and to know that its 
engineer could lift it into the air, in a moment, by a 
turn of his wrist, makes one doubt the evidence of his 
own senses. It comes lIPan him with a shock, as if he 
had just awakened from a long nip Van Winkle slum
ber, during which the magic of the world's advancement 
had left him hopelessly behind. The big white ma
chine is a practical, moving fact, however. It can pro
pel and lift itself. And just as soon as those subordin
ate experiments, upon which depends the safety of 
aerial voyages, are completed, one of the greatest 
mechanical problems of the ages 
will have been finally and prac
tically solved. 

J Citutifit �mtritJlI. 
" The principle I have worked on, generally speak

ing, is that of the kite. That large cloth frame at the 
top of the model is the aeroplane, or main kite sur
face. The lesser aeroplane above the platform, or car ; 
the side aeroplanes, or wings ; and the flat· pointed 
rudders, fore and aft, al'e designed to furnish addi
tional kite surface. It is necessary to make it, how
ever, so that we can run it. in a calm, against the air, 
thus making our own wind, as it were ; and for this 
purpose I have a railway track, and instead of cords 
to hold the kite against the wind, I employ a pair of 
powerful screw propellers dri ven by a steam engine. ] n 
this manner I can drive the machine exactly as I please, 
can ascertain exactly how much the push of the screws 
is, and at the same time find out exactly how much 
the machine lifts at different speeds. The machine is, 
in fact, a big kite. Should I Oy it in the air with 
a cord during a strong gale and then run my en
gines, I should be able to find out how fast they would 
have to run in order to take all the pull off the cord. 

As soon as the cord 
became slack, t h e  
machine would be 
flying, with its own 
engine power." 

To more clearly il
lustrate his meaning, 
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form, near the front end, was a small boiler house in 
the shape, roughly speaking, of a truncated pyramid, 
and ten feet behind it was a frame eleven feet high, on 
which were two sets of compound cylinders, and two 
big wooden screws above the two sides of the platform 
and eighteen feet apart. Outside of these funda
mental accessories were a water tank, a naphtha tank, 
and an indefinite number of rods and very small wiore 
ropes, to give strength and compactness to the whole. 
The many minor elements of the machinery did not at 
first catch the eye, but all appeared in interesting ac· 
tion when details were entered upon later on. It 
should be noted that the machine, as it stood and as it 
appears in the accompanying pictures, was without 
the side planes, and the big rudders of cloth on steel 
frames, which are mounted, fore and aft, on the 
main aeroplane. These are not used in the experi
mental trials, their ut.ility having been established, as 
far as is possible without a practical test in the air. 

Pushed by the workmen, the machine rolled slowly 
out of the house, and shortly stood upon the track in 
the park. It had completely filled the workshop from 
roof to floor ; but here, with only the sky above it, 
seemed smaller and lighter. Tee steam was hissing in 

.t he boiler ; the big screws had made one or two pre
liminary revolutions, and a flight along its track was 
imminent. ., Jump on board," shouted its owner, 

who stood at the boiler, conning 
half a dozen different gauges ; 

Among all the scientific men 
whose researches have contri
buted to this most important re
sult, Mr. Hiram S. Maxim, the 
inventor of the air ship in ques
tion, stands foremost. As the 
inventor of the Maxim gun, and 
many other ingenious machines 
of less importance, he had won a 
worldwide fame before the navi
gation of the air became the 
chief object of his study and 
in vestigation. Beginning life 
fifty-three years ago, with a The Workshop. Condensing Tnbes on Edge of Aeroplane. 

-: and, climbing over an outlying 
rod like the outrigger of a canoe, 
I mounted the platform, which 
was of the lightest matched 
boards, so thin that they seemed 
insufficient to bear a man's 
weight. Prior to the start, a 
rope running to a dynamometer 

The Maxim Air Ship. 

The Air Ship on the Track. 

common school education and a jack-knife, in San
gerville, Maine, he is now the proud pOssessor of a 
town house in London, and is lord of ' .he manor at 
Baldwyn's Park, a stretching domain of hundreds of 
acres, which he leased five years ago as well adapted 
to his preliminary experiments. Mr. Ma:1im is a man 
of medium height and solid build, his weight being 
two hundred and ten pounds. His hair, mustache 
and beard are white, but his mental and physical 
energy are astonishing, and go far to explain the 
variety and extent of the results he has achieved. 
His voice and action show great physical strength, 
while his eyes, which are a deep brown, tull and wide 
open, have continuously the semi-absorbed, preoccu
pied look of the student concentrated upon a prob
lem. A courteous host, a jolly, even boisterous storv
teller, and a wonderful mechanician, Mr. Maxim is, in 
his way, as unusual as his machine. 

By way of introduction and explanation the inven
tor said : 

.. The illnstrations for this article are from copyrighted photographs 
taken under the snpervieion of the anthor and Mr. � by Pradelle & 
Young, of Regent Street, London. 

HIRAM MAXIM'S AIR SHIP, 

Mr. Maxim led the way to the workshop in the grounds 
-a large and substantial bird cage, sixty feet wide and 
fifty high, in which the mechanical bird had been con
structed, and stood perched for one of its daily flights. 
A railway track, nine feet wide, ran outward from the 
closed doors, and stretched indefinitely, in a straight 
line, across the green level of the park to the line of a 
belt of woods two thousand feet distant. The front 
of the shop consisted of four large doors, ,. the largest 
in the world," their owner remarked ; and when these 
were rolled back by a dozen workmen the air ship 
came into view. It 'was so novel, so unexpected, and 
so apparently complex at first sight, that it held the 
eye for a long, silent period ; the beholder's sensation 
being one of wonder, if not awe, coupled with an in
describable mechanical confusion of ideas. 

It took many minutes to grasp it ; to form an intelli
gent idea of it. Then, as the sense of relation between 
the different parts developed, it became a framework of 
black steel rods of varying sizes, with a square frame 
of white cloth, flfty feet by fifty, at the top, and an in
clined wooden platform, eight feet wide by forty long, 
resting on wheels upon the track below. On the plat-
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The Air Ship In the Workshop. 

Details of Maxim Air Ship. 

and post was attached behind to measure the forward 
impulse, or " push," of the screw. Mr. Maxim turned on 
the steam and the screw on the port side began to re
volve. It is seventeen feet ereven inches in length, five 
feet wide at the ends, and twenty-two inches at the 
waist. It is made of the lightellt American yellow 
pine, and painted a pale blue, the paint having been 
sandpapered to perfect smoothness, reducing the skin 
friction to a point at which it became negligible. 'It 
revolved faster and faster as the steam power was in
creased, until it was whirling on its seemingly frail 
framework at a dizzying speed. Then steam was sHut 
off ; it ca.me quickly to a standstill, and its fellow on 
the other side was tried. All working smoothly, both 
screws began to turn faster and faster and faster, until 
the eye began to lose the blades and retain only the 
sense of two whirling disks. The action of the screws 
at high speed caused remarkably little shaking of the 
whole machine. This is one of the surprises of the in
vention, the tremendous force exerted as compared 
with the lightness, steadiness, and compactness of the 
whole. 

Behind the screws, forty feet away, two men were 
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squatting over the dynamometer, and indicating the 
degree of " push " on a large index board for the engi
neer to read. The index marked four hundred, five 
hundred, six hundred, seven hundred, and, finally, 
twelve hundred pounds of " push." The pressure was 
then diminished below five hundred, and the com
mander yelled : " Let go." A rope was pulled, the 
machine shot forward like a railway train, and, with 
the big wheels whirling, the steam hissing, and the 
waste pipes puffing and gurgling, flew over the eigh
teen hundred feet of track in much less time than it 
takes to tell it. It was stopped by a couple of ropes 
stretched across the track, working on capstans fitted 
with revolving fans. The stoppage was gentle, and 
the passengf>r breathed freely again, looking now 
upon the machine with more friendly and less fearful 
eye, as if it were a dangerous bulldog with which ami
cable relations had been established and fear of injury 
was over. The machine was then pushed back over 
the track, it not being built, any more than a bird, to 
fly backward. In a quarter. of an hour it is again at 
its starting place, and ready for another flight. Hav
ing seen it in action and had evidence of its power, 
the details were more than ever interesting, and 
were furnished by the inventor in succinct and prac
tical terms. 

The first question was its supporting power in the 
air. He said : 

" The area of the main aeroplane is two thousand 
eight hundred and ninety-four square feet ; of the 
small one, one h undred and twenty.six ; and of the 
bottom of the car, one hundred and forty. With the 
rudders and wings added, the total area is about six 
thousand square feet. The wings are ten in number, 
and superposed, five on each side, and are each five 
feet wide and from twenty-five to thirty-five feet in 
length, according to their positions. The forward 
rudder, projecting in front from the main aeroplane, is 
eighteen feet wide and thirty feet long, and the aft 
one, eighteen by twenty-three. Rudders and wings, 
like all the other aeroplanes, are made of a specially 
woven cotton cloth, so fine that you cannot blow 
through it, and mounted on a framework of hollow 
steel tubes. All these aeroplanes are inclined at a 
small angle to the air, the angle which gives the most 
support combined with the least resistance to its for
ward motion. " 

" What speed is necessary to support the machine in 
air ? "  

" A minimum, under present conditions, of twenty
flve miles an hour. At that speed with wings and rud
ders adjuste(i, it will leave the track. It lifted in one 
of the earlier trials, and caused us some trouble, as we 
were not ready. " 

" What will happen in the air if anything goetS 
wrong, and the engine stops ? "  

" The machine will settle to the earth, and land with 
the same velocity as if it had fallen a distance of three 
feet." 

" Only three feet ? " 
" Yes . .  When the propulsion ceases, the machine 

will fall three feet. At this point the resistance to the 
atmosphere afforded by the aeroplanes will become 
nearly equal to the force of gravity, and it will settle 
without any increase of velocity." 

" How about its steadiness in the air ? You know a 
kite sometimes indulges in extraordinary rolling, to 
say nothing of darts and dives." 

The explanation of this point was given ocularly, 
and much more clearly than words would have made 
it. Mr. Maxim tore a sheet of paper from his note 
book, held it up, and let it fall to the ground. It 

trouble keeping her on an even keel," he added with a 
smile. 

" But can't it tip over in a wind ? "  
, .  No. It i s  quite possible to make a plane remain 

right side up in the air, even if the center of gravity is 
considerably above the center of lifting effort. Stabil
ity in the air depends very largely upon the shape of 
the aeroplane, but nevertheless with this machine the 
center of gravity is very much below the center of lift ; 

thirty-flve miles per hour. The next one, which will 
be smaller, and will be worked with a hundred horse 
power, will give me, I expect, from fifty to sixty miles 
per hour. The highest speed I look for, as the art is 
perfected, is ninety miles per hour. I believe that any 
speed which is attained by a railway train can be 
reached by a machine moving through the air." 

.. How about the duration of the flight ? "  
" That is merely a matter of water and naphtha. 

The margin of weight carrying is so large that, once 
the machine is successful, any amount of time and dis
tance within reason can be looked for." 

As far as support and action in the air were con
cerned, there seemed nothing more to be said, and 
yet it was difficult to realize that the facts as stated 
were simply and undeniably true ; to realize that the 
navigation of the air is the traversing of an entirely 
new medium, whose conditions are so foreign to those 

I 
of wa�er, for instance, that they are difficult to quickly 
conceIve. 

The next q uestion was that of weight, and here 
came some object lessons in the weight of metal that 
were astonishing. " Lift that tube," said Mr. Maxim. 
The tube was of copper, four feet long, and elliptical 
in shape, its greatest diameter being one and a half 
inches. It looked heavy. Lifted up, its lightness was 
surprising. It weighed no more than thin paper, and 
actually seemed, for the moment, like paper colored in 
imitation of copper. ., That is one of the condensing 
tubes," said Mr. Maxim. " There are five hundred of 
them up there." and he pointed to a section of what 
had appeared to be thin laths running across the en
tire front of the main aeroplane. " Of course," said he, 
" we can't waste any water up in the air, because we 
have no means of replenishing. The used steam runs 
up by those large pipes. and the water runs back 
through those small ones to the tank in the center 
of the platform. The framework is constructed," he 
continued, " not of rods, but tubes, and tubes of the 

I lea�t possible weight. They are all of steel, a steel 
with considerable carbo!! in it and not tempered, and - they vary from one inch to three inches in diameter. I 

l� 

tried aluminum, but found that steel was stronger, 
weight for weight. In addition to this, steel tubes can 
be united with great facility, and the coefficient of the 
joint is fully ninety-five. There is no convenient way 
of uniting aluminum tubes, however, and if they were 

Mr. Maxim D1ustrating the Principle of the Wings of the Air Ship. united the coefficient of the joint would be very low. 

I The heaviest tubes in the machine are the shaftsof the 
and this, together with the form of the aeroplane, screws, which are five inches in diameter, five feet long, 
makes it quite impossible that the machine should tip and an eighth of an inch thick. The next size, used in 
over in the air. Thp, center o f  gravity in this Ihachine the car, are three inches 'in diameter, and one-twelfth 
is here," and he held up his hand at an imaginary of an inch thick. I have a few more, one-fourteenth 
point about five feet back of the boiler and seven feet of an inch thick, of the same size. I need not say 
above the center of the platform. It may be here that at every point I have used the ligh test tube pos
mentioned that the main aeroplane is twenty-five feet sible for the strain which comes upon it, perfect safety 
above the platform. The total height of the machine being at all times considered, as I purpose to take my 
to the tops of the rods above the aeroplane is thirty- first machine up into the air myself, and I don't intend 
five feet, and its greatest length seventy feet. to run any risks. The bulk of the machine is con-

" Are the cotton aeroplanes strong enough to bear the structed of hard steel tubes one twenty-fifth of an inch 
weight in falling, without fractnre ? "  i n  thickness. The total weight o f  the machine, with its 

" They are twenty-five times stronger than is neces- full complement of water, naphtha, and three men, is  
sary. The greatest weight which can bear on them is something over seven thousand one hundred pounds 
a little over a pound to the square foot, and they are Without the wings it is six thuusand eight hundred 
tested for , twenty-five pounds. The pressure on the and eighty. The boiier complete weighs one thousand 
cloth is practically the same at all speeds, whether the pounds. This small weight, considering it gives me a 
machine is falling to the earth or 
sailing through the air ; the cloth 
in any case has to sustain the 
weight of the machine." 

•• How is it steered ? "  
•• For steering to the right or left 

/ 

, ' [  
\J I, 

Mr. Maxim's House at Baldwyn's Park. The Hall in Mr. Maxim's Honse. 

darted, dived, and fell in irregular lines, shooting out 
behind him. He then took the same sheet of paper, 
tore a sq uare out of each corner, and bent back the 
four sides from the corners of the squares at an angle 
of forty-five degrees. He then held this up and let it 
fall. It sank to the earth gently, without a tremor, its 
surface remaining perfectly even throughout. " That," 
said he, " is the principle of  the wings. They are so 
adjusted that as any side is depressed it presents a 
greater lifting surface to the air below. There's no 

HIRAM MAXIM'S AIR SHIP. 
I expect to use the screws. If I have any difficulty I force of three hundred horse power, is perhaps the 
can easily use rudders. For steering up ward or down- most valuable p�rtion of the work, since it has always 
ward the fore and aft rudders will be used. The aft been known that we could fly if we could get a motive 
one is pivoted on the extension of the two center poles power of adequate strength with sufficient lightness. 
and the forward one h ung on their ends. Both will I use a compound engine, the high pressure cylinders 
be worked from the center of the platform; and will being five inches in d iameter, with a twelve inch stroke, 
at first require a man to each, though I shall greatly ' and the low pressure eight inches in diameter, with a 
simplify the working of them later on." twelve inch stroke. The piston speed is eight hun-

" What is your estimate of the speed 1 "  dred feet per minute. Nearly everything connected 
" I  don't expect, with this machine, to get over with the machinery had to be newly designed, with a 
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special view to lightness, none of the known appliances give all the details under this heading, into which the 
being of use in this case. It was necessary, in the first inventor entered, would alone make an article quite 
place, to develop a system of making a very large as long as this, if not a small volume. Concerning 
quantity of carbureted air from naphtha, with very specific results, however, he said : 
little weigh t." Pointing out a large hole where the " The lifting of an aeroplane by a screw or screws 
air was drawn in, he said that, as the velocity with has been the subject of many series of experiments 
which the combined air and gases entered was at the by myself and others. The number of pounds lifted 
rate of two miles a minute, he found it very difficult to by one pound of ' push ' in the screw varies greatly 
deal with these gases at this high velocity, and had with conditions. In my early experiments with a 
spent a great deal of time in devising a system by which merry-go-round, or whirling table, I succeeded in lift
the gas was equally spread out over the whole fur· ing fourteen times the ' push ' of the screw, or four
nace, and not influenced by the inductive action of the teen pounds of weight for every pound of ' push ' for
incoming gas at this very high velocity. .. I had," he ward. In this large machine, ho.wever, with a large 
resumed, " to devise a system for regulating the pro- number of wires and a good deal of framework, where 
duct of the gas ; for pumping the liquid into the gas the aeroplane is so large, where it is difficult to make 
generator ; a new kind of boiler and feed water heaters ; it remain uniform or rigid when there is a pressure 
a system for burning a very large quantity of carbur- on it, and where I have an engine, boiler, platform, 
eted air in a small space, without smoking or blowing men, tanks, wires and tubes to force through the air, 
out ; a ':!ystem for regulating the steam, and pumps for I have not been able to lift more than six pounds for 
filling the boiler and regulating the supply. None of each pound of ' push.' This, however, is much more 
the existing types of engines seemed well fitted to the than is absolutely necessary. The engine is able to 
purpose. I had to design one expressly with a view to give, and has often given, a ' push ' of nineteen hun
great lightness, and notwithstanding tbere were some dred and sixty pounds, which would mean a lifting 
hundreds of types of connecting rods already in exist- power of nearly twelve thousand pounds. With a 
ence, I found it necessary to design an absolutely new • push' of rine thousand pounds from:the screws, using 
form of connecting rods. I had to invent a new dyna- one hundred and twenty horse power, the lift, as 
mometer to meet the necessities, and new dynagraphs shown by the dynagraphs, was over six thousand 
for measuring the lift of the machine at different speeds, pounds. This left only a weight of one thousand 
as well as another to measure its rate of speed through pounds on the track, and this was not sufficient to 
the air." He paused, looking over at the machine keep us there. The speed along the track with this 
which represented so many hours of concentrated brain I ' push ' was twenty-seven miles per hour." 
work in a puzzled, absorbed way. " And there is I .. Wpen do you expect to take your first fligh t)" . 
more to do yet," he added impressively. . . I 
don't call this an air ship or a flying machine 
or anything else. To me it is merely a machine � 
for making experiments in aerial navigation. -" I 
In my next one, I shall make a number of 
changes which it is not worth while to make in 
this. It is slow work, but there is no doubt of 
the result. Propulsion and lifting are solved 
problems, and it is merely a matter of time." 

" How much time 1 "  
" Well, i f  I had nothing else t o  occupy me, 

unlimited money, and plenty of space for ex
perimenting, I should expect to be up in the air 
within eighteen months. I am very busy, how
ever, have a very limited space here, and am 
proceeding as economically as possible. In my 
opinion, however, under the most unfavorable 
conditions, aerial navigation will be an accom
plished fact inside of ten yeal'8." 

This was a digression. We now came back 
to the most remarkable boiler that ever was 
seen. It was inclosed in a house eight feet long, 
five feet wide at the base, and about six feet 
high. The sides of the house were of thick 
cloth, woven from pure asbestos, and the frame 
and top of the thinnest iron. Within, viewed 
through a peephole, the entire floor was a mass 
of small flames from seven thousand six hun
dred gas burners. The boiler has about six 
hundred tubes which are eight feet long, and 
about one hundred which are four feet ten 
inches Jong. These tubes are about half an 
inch external diamet.er, and half a millimeter, 
or one-fiftieth of an inch, in thickness. They 
are curved and joined into a steam drum, ten A TWO SEATED TRICYCLE. 
inches in diameter and eight feet long, where 
the water and steam are separated, the water 
again passing through the boiler, and the steam I .. " I  have not set any time, and shall not. Haste in 
passing to the engine. There are also some three an enterprise of this kind is the worst possibJe policy. 
or four hundred much smaller tuhes, which are At every trial of a machine which is mechanically new 
used for heating the water by the products of com- in so many particulars, weak points develop and re
bustion before it enters the main boiler at all. In quire attention, while new improvements constantly 
order to prevent the tubes from being injured by suggest themselves. To-day it is a leaking valve, to
the great heat of the fire, a fo:&ced circulation of morrow something else. Rising into the air with a 
the water is employed. It is therefore possible to new machine, when all the experiments in the way of 
use a very small and thin tube and a very hot fire maneuvering, which can only take place in the air, are 
without any danger. A single spare boiler tube in the yet. untried, would be unwise until everything which 
shop served to exhibit the peculiar lightness of the can be completely tested on the track has been so 
boiler, which is perhaps the most ingenious as well as tested. The possibilities of accident must be as nearly 
the most important part of the machine. The tube, as possible exhausted beforehand. More than this, I 
like the condensing tube before mentioned, was as have not at Baldwyn'S Park the necessary room and 
light as so much paper. It was made of pure copper, privileges. It may be that I shall not attempt to rise 
any impurities, in view of the thinness of the tubes, until I have more room, and I am now looking for a 
causing them to become " hot short " and break suitable location-something difficult to find in Eng
" With only a moderate fire," said Mr. Maxim, " I have land. In fact," he added, with one of his ready New 
been able to get a horse power out of four of these England comparisons, " I  am like a boy with a pair of 
tubes ; with a hotter fire I have got a horse power skates which he has never tried, and only a little piece 
out of three of them. Their bursting pressure under of ice to try them on." 
steam is sixteen hundred and fifty poundsto the square Tho foregoing was the substance of the " few safe 
inch. The boiler itself has been fired to give a steam particulars" which Mr. Maxim was willing to give. 
pressure of four hundred and ten pounds to the square The improvements upon his first machine, which will 
inch, but I have never run the engine above three appear in his second, and the eventualities and pos
hundred pounds, thereby developing three hundred sibilities of aerial navigation, were subjects upon which 
brake horse power, which is all that I need for this he was not inclined to talk very much. He confessed, 
weight, and which leaves a very wide margin of safety. however, that an air voyage of three or four thousand 
To run the boiler the machine carries six ht!ndred miles seemed to him eventually probable. .. I don't 
pounds of water, and two hundred ponnds of seventy want to speak of things before I am ready to do them. 
degree Baume naphtha. The consnmption of naphtha I don't imagine that flying machines will be used very 
is about one pound per horse power per hon ... " soon to carry bricks from Haverstraw to New York, or 

Last of all, in the way of general description, came coals from Newcastle. The first machines are certain 
the questions of propulsion and lifting power. To to be used for military purposes, wha.tever their cost 
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or whatever the expense of running them, and the 
nation which first employs them will have every other 
at its mercy. I shall be quite content with my results 
when I can go a distance of twenty miles and back. 
That will suffice for all present purposes." 

· ' .. . 
A Grea' Coal Velo 10 Tooqo lo. 

The French are actively working a coal mine in 
Tonquin which promises to produce excellent coal 
in large quantities. The mine is situated about eight 
miles from Port Hongay, in the Bay d'Along, and a 
railway has been laid down for the whole of that dis
tance. The offices and huts of the miners are all situ· 
ated at Hongay, and the workpeople are conveyed to 
the mine every day by train. The mine itself is called 
Hatou. The length of the seam is given as 16 miles, 
and it is, according to the Times, nearly 200 feet thick. 
The supply is, therefore, practically inexhaustible. 
At present about 500 tons a day are extracted by the 
simple process of quarrying, the mass of coal having 
only a very thin layer of soil on the top. The miners 
are exclusively Annamites, of whom about 200 are em
ployed, but the higher officials are all Frenchmen, 
although the capital of the company, strange as it 
may seem, is chiefly held by English merchants at 
Hong· Kong. 

• t • • •  
A TWO SEATED TRICYCLE. 

The tricycle which we illustrate is built to accom
modate two riders side by side. The ordinary tandem 
bicycle is open to the objection that the rider appears 
to be accolllpanied by a groom. In the present ma-

chine, which is of French origin, each rider 
a,ctuates a pair of pedals which are connected 
with the wheels as in bicycles, so that each of 
the rear wheels is driven independently. Each 
rider helps to steer with one haTH]. while the 
other rests 0:1 a special support attached to 
the head of the tricycle. This tricycle is 5 
feet 10 inches long, 25 inches wide at the level 
of the axles of the rear wheels, and weighs 55 
pounds. 

The advantages claimed Py M. Mati�re, the 
inventor, and M. Laverne, the builder, of 177 
Rue des Boulets, Paris, are ease of manage
ment, especially as regards turning, speed and 
great stability, which is insured by the position 
of the riders. For our illustration we are in
debted to the Revue Universelle. 

. ,  . . ..  
Bro"W'o-Sequard. 

Dr. Charles Edouard Brown-S�quard, the 
eminent physiologist and physician, died in 
Paris, April 2, of congestion of the brain. He 
was born at Port Louis, in the island of 
Mauritius, April 7, 1817. His father was a 
native of Philadelvhia and his mother was 
born in France. Dr. Brown-S�quard began 
his study of medicine in America. In 1838 he 
removed to Paris, where he graduated as M. D. 
in 1840. His researches on the vital propertiel 
and functions of the spinal cord were of the 
utmost value. He was made professor of ex
perimental and comparative pathology in the 
Ecole de MtJdecine of Paris in 1869. At different 
times Dr. Brown-S�quard visited the United 
States, delivering lectures and practicing his 
profession. By a desire to investigate the con
tents of his own stomach, he was led to try 

experiments on himself, which at last brought on a 
most rare and peculiar affection known as merycism 
or rumination, which required him to masticate his 
food for a second time during the remainder of his life. 

The brilliancy of his discoveries obtained for him a 
world-wide reputation, so that scientists were greatly 
shocked when he formally announced in 1890 the dis
covery of a fortifying fluid, which immediately be
came famous under the title, " Elixir of Life." For 
this discovery Dr. Brown-S�quard was pilloried in the 
eyes of the world as a charlatan. The subcutaneous 
injections of the secretions of certain glands of dogs 
and other animals proved efficacious in a number of 
cases, and this discovery was of equal value with those 
of his early life. It is perhaps unfortunate that the 
great physiologifst should have discovered the " Elixir 
of Life " at the advanced age of seventy· two, when he 
could not spend the requisite amount of time and en
ergy to perfect his discovery ; but it is very safe to say 
that half the stories relating to the new remedy are 
untrue, and that Dr. Brown-S�quard never claimed 
half as much for it as his enemies, who took maliciom; 
delight in likening the aged doctor to Ponce de LeoR 
and others of the same class. 

· ,., .. 
Gas 1'rolO "W ood. 

A western genius has invented a machine for makinl; 
gas for illuminating purposes out of wood, instead of 
coal. The machinery is very simple, consisting merely 
of a retort and purifying chamber, with a tank for 
holding the gas. He claims that the machine can be 
used for domestic purposes, and that b y  attaching it 
to an ordinary cooking stove enough gas to last a day 
can be made by the fire necessary to do the cooking. 



DCENTLY PATENTED INVENTIONS. 

Eng lneerinc. 

TRACTION ENGINE DRIVING GEAR.
Tholll88 C. Robinson, Jr., Ipava, III. This gear is 
strongly made and simple In arrangement, to facilitate 
running the engine with more power and Ieee speed over 
rough roads and up hills, and with Increased speed over 
smooth and easy roads. Combined with gnldeways on 
the shell of the boiler, and 1!J<ed driving and drlvengeare, 
is an $ljustable slide between the gears, on which are 
jourmiled a single gear wheel and a double gear wheel to 
be readily engaged with or disengaged from the 1!J<ed 
gears. The cog wheels are designed to be so propor
tioned as to give any desired fast and slow speed. 

TURN TABLE. -Gabriel Rohrbach, Del 
Rio, Texas. In turn tables for turning locomotives, this 
invention provides a simple lever attachment by which 
one man may easily turn the table and Its load, the lever 
mechanism being easily locked In place when not In use, 
and not being likely to get out of order. Upon a revolu
ble bed carrying a cirenlar track is mounted a bracket In 
which a vertical oscIIlating shaft is turned by a lever, a 
catch plate oscillating on the rail having vertical teeth to 
engage the rail, and there being a crank connection be
tween the catch plate and the shaft and a lever mechan
ism for shifting the angle of the catch plate. 

DIecbanlcal. 

DRILLING MACHINE.-Louis Reichert, 
Scranton, Pa. This machine has two eligned rotatable 
and sliding spindles carrying drills adapted to slide and 
rotate, while a eerles of Independent spring leaves act on 
the outer ends of the spindles, the leaves being reinforced 
one by another to gradnelly Increase the preBBure on the 
drill. The machine Is designed chiefiy for boring eye
glaesee, and provides for but a slight pressnre on the 
spindles at the beginning of the boring, to avoid chipping 
the glass, the preBBDre being afterward graduated as de
sired. 

FELLY PLANER.-William R. Dunn, 
Alton, Ind. In a suitable frame are slides adapted to 
move up and down, felly-snpportingbeds being hung on 
shafts In the upper and lower ends of the slides, each 
supporting bed having a segmental holder for supporting 
the felly to move It In contact with a revoluble cutter 
head joumeled In stationary bearings, friction rollers 
preeelng the fellies In place on the holders during the 
time the cutter heads are cutting. The pIaoer Is of sim
ple and durable construction and designed to correctly 
and uulformly plane the inner and outer faces of the 
felly to the desired diameter. 

CRUSIDNG AND GRINDING ASPHALT 
Rocx.-J ohn H. Tabler, Rnesellville, Ky. In this machine 
arevolving feed drum is mounted over a heating chamber, 
the materiel fed Into one end of the drum being heated 
as It paeaee through and is discharged into crushing and 
grinding rolls with different contact faces of different di_ 
ameters, differentially spaced a part and jonmaled to r0-
tate at different speeds, whereby the continuously fed 
materiel Is sUCC888ively· crushed Into smell .particles. 
Mteam and hot water are· mixed with the material as It 
Is being crushed to prevent clogging or adhering to 
the rolls. 

Railway Appl iance •• 

NUT LOCK FOR RAILS.-.Tefferson D. 
Tynes, Fort Smith, Ark. This Improvement comprises 
a base plate having apertured washer-like ends adapted 
to fit over the bolts, a spring metal key bar being fixedly 
held at Its center on the base plate, with Its oppoeite ends 
held for a free twist movement and projected beyond the 
face of the washer portions of the base plate. The de
vice Is a double lock nut, especially designed to lock nuts 
against the fish plates of rail joints. 

DII.cellaneou •• 

PROCESS OF MANUFACTURING GAS.
GustafM. Westman, Hackettstown, N. J. A furnace of 
special construction is provided by the Inventor for car
rying Into effect this proce88, which consists In passing a 
mixture of gases through iron oxide In a reducing fur
nace to produce iron sponge, the mixture consisting part
ly of new formed gases and partly of gases previously 
passed throngh the Iron oxide and afterward heated and 
carbureted, then paeBing steam through the iron sponge 
to reconvert It Into Iron oxide and produce hydrogen, and 
passing the latter throngh glowing coke to take up and 
combine with Its carbon. 

STORE SERVICE CARRIER.-.Tames R. 
Pollock, Mansfield, Ollio. This invention provides a sim
pIe, economlcel and easily o�ted apparatus, so ar
ranged as to conveniently brake !Ie car on Its return to 
the stations, to avoid unnecessary noise. The apparatus 
has a grade track formed with Inclines and supported 
upon depending hangers, and combined with the track 
and a propelliog line for moving the car is a cylinder In 
which Is fitted an air·tlght plunger, there being connec
tions between the plunger and the propelliug line where
by the plunger will retard or lJrake the retum of the car, 
and. by the vacuum produced '6eneath It, aid In actuating 
the propelliog line to drive the carriAge. 

ADJUSTING DEVICE FOR BICYCLES.
John H. PrInce, Carroll, Montana. This device Is to 
facilitate tightening the driving chain and to hold the 
spindle of the driven wheel elways In parallel position, 
relative to the pedal or crank shaft, so as to cause the 
wheetto run true. It consists of a frame having In Jts 
forked ends racks meshing with gear wheels secured on 
a spindle turning on bUShings sliding in the forked ends 
of th� frame, a screw screwing In the frame engaging one 
of the bushings, and there being nuts screwing on the 
ends of the spindle and aJmtting on 1langes formed on the 
�. 
. CHECK BOOK.-Isaac B. Alter, Ross

ville, Kansas. This Invention consists of a casing having 
a pocket and a check tab adapted to be fastened to the 
Inside of the pocket, the arrangement being such as to permit of \:Onven!ently remoyjng tlJ.e �� I!Ild ()f � 

Jtitlltifit �mtritll. 
placlng the check tab when UBed up without requiring an I NEW BOOKS AND PUBLICATIONS. 
entirely new bo

.
ok. The check tab c:amer is connected MODERN AMERICAN PISTOLS AND RE-!-<> the casing WIthin the pocket, to slide In .and out, and VOLVERS. By A. C. Gould. (" Ralph 18 fonned of a plate having a slide and pomts or hooks Greenwood.") Boston: Bradlee Whid-for engagement with the tab. den. 1894. Pp. iv, 222. Illustra.ted. 

FIRE ESCAPE. - C. P. Elieson, New Price $1.50. 
York City, and Francis A. Pellas, Greytown, N. Y. Ac- This most Interesting book treats of modem pistois of 
cording to this Improvement swinging ladders are adapt- the Bingle shot type, such as the Stevens rlJl.e, the Rem
ed to be dropped from various belconles to fonn a pas- Ington, Derringer and others, Interesting either historl
eageway from the windows of a building to the ground, cally or practically, of revolvers of the most modem type, 
means being provided for automatically opening the bal- of target and pocket revolvers, and gives not only their 
cony doors by the movement of the ladders, the doors points of construction, but treats In considerable detail of 
and ladders being so geared that one acts as a counter- relative accoracy of different weapons. In addition to 
balance for twi other. A whole verticel serles of ladders illustrations of th$ame and of.tergeteproduced by them, 
may be quickly released and dropped together. A bulld- numerous portraits of celebrated marksmen, many of 
In� provided with this Improvement will ordinarily ap- them In shooting attitude, are Interspersed through the 
pearto have only the nsuel balconies under the windows. volume. 

FIRE ESCAPE OR LIFTER. - William 
Wellens, Oldham, England. This is a simple and Inex
peDl!lve apparatus by which weights or loads may be 
easily transferred from one 1I00r to another, while elso 
affording a 1lre escape. and a device for use as an ordi
nary ladder, to facilitate the painting and repair of bnild
ings. As a 1lre escape, it has upper and lower shafts 

ELEMENTARY LESSONS IN BTEAM MA
CIDNERY AND THE MARINE STEAM 
ENGINE. By Staff Engineer .T. 
Langmaid and Eng!neer H. Gais
ford London and New York : Mac
millan & Co. 1893. Pp. xv, 267. 
Price $2. 

jonmaled In brackets to support drmne carrying an end- This work is prepared for navel cadets on the English 
lees belt ladder In front of a bnildlng opposite the win- ship Britannia, and the syllabus of subjecte dealt with is 
dows, the ladder moving, under control of a brake, to based on the plan of the London University. The work 
convey to the ground persons stepping on It. When UBed is very attractive and general In the treatment of Its su\). 
to support workmen the ladder Is locked In1!J<ed poeltion, ject, and is really a work rather for reading than for bard 
and one form of the apparatus provides for its use on a study. Quite a striking feature is found In one of the 
portable fiame adapted for lifting. I cuts, Fig. 84, which represents the section of a steam cyl-

Inder and D velve, the velve and piston both being mov-
AWNING.-Catherine Leclercq, Lima, able, so as to make the cut In some sense a working 

Pem. This awning is constructed on the principle of model. 
Venetian blinds, and is adapted to be folded in a box 
fastened over the doo� or window on which the awning 
is to be applied. The Invention consists of a head 
mounted to turn and connected by tapes with the slats, 
supporting rods counecting with either side of the outer
most slat so as to hold the slats In a ventilating, shelter
Ing position, or In a closed position during rainy 
weather. 

METALLIC SHELF.-Charles W. Mar
quardt, Detroit, Mlch. This shelf consists of tubular 
brackets engaged by tubnlar braces, connecting plates 
secured to the brackets and braces, and a shelf plate I 
secured to the brackets and reBting on the braces, the en
tire device being cheaply manufactnredand conveniently 
assembled, and designed to be very ornamental In ap
pearance, for uee as a metallic mantel, bracket shelf, 
table top, etc. 

PACKING CASE. - David F. Griffiths, 
New York City. After the parts of this case have been 
nelled or screwed togetherthey cannot be separated wIth
out showing that the parte have been tampered with, 
but the naiIs or screws are entirely concealed by parte 
which act as braces or ties. The case has a continuous 
dovetail or under-cut groove surrounding It at each end, 
through which the nells or screws are driven, and through 
which a tie or strap Is afterward p888ed and Its ends 
seeled. When the straps have been carefully removed 
In opening the case, the case may be again . UBed for 
packing. 

HANGING OR SWINGINGCHAIR.-Sam
uel F. Porington, Brnnewlck, Me. This chair has forked 
lower extremities removably connected with a platConn 
support, and the anne ate removably connected with 
swinging supports and with the back of the chair, the 
I1I1Ill! having a pivotally connected link at one end and an 
angle iron at the opposite end, the link and angle Iron 
having slots receiving studs on the swing\ngsupports and 
on the chair body. These chairs may be quickly aud 
easily connected with their supports, and disconnected, 
to be folded compactly for shipment. 

FASTENING SLIP COVERS ON FURNI
TURB.-Henry Seher, New York City. This Inventor 
provides a device whereby the covers may be firmly and 
smoothly held on the furnitUre, especially on the seat, 
preventing an untidy appearance. The Improvement 
consists of spring fasteners held on �a rod, the fastening 
devices being located elong the edge of the seat, back, 
or other part, and where the cushions of two such parts 
meet the spring fasteners are adapted to be forced, with 
the slip cover , Into the crease between the cushions. 

COMBINATION FOLDING BE D.-Edward 
E. Murphy, Madison, Wis. The legs of this bed are 
automatically unfolded when the bed Ie lowered and 
locked when the bed is down. The casing is finiehed off 
In the style of a wardrobe, with cabinets on each side of 
the casing, one Intended for bedroom articles and the 
other fitted up as a writing desk or secretary. Means are 
provided for tightening the mattress spring and for hold
Ing the bed clothes when the bed is folded up. The In
vention affords a cheap, simple, and safe folding bed, 
with few operating parts, and one In which the belanclng 
weights are dispeUBed with. 

UMBRELLA CANE.-Rufus Waples, .Tr., 
New York City. This is an Improvement on a former 
patented invention of the same Inventor, providing for 
bracing the Inner ends of each of the ribs agelnet the op
posite rib or ribs by a pivotal attachment which will 
permit of freely closing and opening. A metai strap 
plate, ring or tlange, may also be durably attached to 
the ends of the ribs to greatly Increase the strength with
out adding sensibly to the bulk, making possible elso 
much more rapid manufacture. When the cane Ie UBed 
as a welklng stick Its canopy is entirely conceeled. 

HAIR C·tJRLER.-Sylvester K Ma.thews, 
Albany, N. Y. This is a device designed to be manipu
lated with one hand, and cause the hair Into which It is 
Introduced to curl or wrap around It as the curling eec
lion is manipulated, the hair so encircling the curling 
section that the section may be withdrawn from the 
hair and the latter will remain In curl The curling sec
tion consists of a cage In which are longiturllnel parellel 
spaced rods • 

N oTE . ....()oples of any of the above patents will be 
furnished by MUDD & Co., for 25 cents each. Please 
send name of the pBtIl!1tee, tltI� ()f mV�!ltlon, and date 
of � paper. 

DYNAMO AND MOTOR BUILDING FOR 
AMATEURS, WITH WORKING DRA.W
INGS. By C. D. Parkhurst. New 
York : The W • .T • .Tohnston Company, 
Ltd. 1893. Pp .. vi, 163. Price $1. 

Lleut. Parkhnret has a name famliiartoour readers from 
his articles on electrlcel apparatus which have been pub
lished In our SUPPLE)(ENT. This book will, we doubt 
not, be welcomed by many constructing amateurs, who 
are Interested In motors and dynamos. 
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J . S. & G. F. Slmpson, 26toS6 Rodney St., Brooklyn, N. Y. 

Patent Electric Vise. w'hat Isclalmed,ls tlme saving. 
No tuming of handle to bring jaws to the work, simply 
one sliding movement. Capital Mach. Tool ('AI., Aublll"Il, 
N. Y. 

Competent persons who deSire agenclel for a new 
popnlar book. of ready sale, with handsome prollt. may 
apply to MUDD & Co., SclentiOc American office. 361 
Broadway, New York. 

Wanted, Bridge Salesmen-{)ne for each State In the 
Union, competent to make sales of bridge. and snper
Intend erection when necessary. AddreBB, stating age, 
experience. salary expected, etc., L. B. U<I1, Chicago, III. 

pr-Send for new and complete catalogue of Scientific 
and other Books for sale by Mnnn & Co., 361 Broadway. 
New York. Free on apollr.atlon. 

• ItS 
HINTS TO CORRESPONDENTS. 

NalDe. and Addren must accompany ali lettere, 
or no attention will be peld thereto. This is for our 
Information and not for publication. 

Reference.. to fonner articles or answers should 
give date of paper and pSWl or number of question. 

Inquiries not answered m reasonable time should be repeated ; correspondents will bear In mind that 
some answers require not a little research, and, 
though we endeavor to reply to ell either by letter 
or In this department. eacli must take his turn: BUlte:u� ':;�� to JlI'f::s:u:��c��O!d� 
houses manufacturing or carrying the same. 

Special Written InforlD atlon on matters of 
personel rather than generel interest cannot be 
expected wlthont remuneration. 

Scientific AlDerlcan SupplelDent. referred 
to may be had at the office. Pnce 10 cents each. 

Boo� .. referred to promptly supplied on receipt of 
pnce. 

1lI1=�.
o
�e�\'�!.texamination should be distinctly 

(5939) .T. M. II asks : 1. How are car
bon plates made f A. See query 5942. 2. Please tell me 
how many gravity cells It will take to charge a storage 
cell about tbe size of a two quart jar, and how long will 
It take f A. Allow three gravity cellA, and one or two days. 

(5940) H. A. M. writes : 1. We have a 
maple sugar camp and use three old-fashioned pans, 26 
Inches wide and 12 feet long. Would they evaporate 
more by having them partly covered f A. The pans 
should not be covered, but will evaporate faster by con
tinnel stirring with a rake. A hay rake makes a good 
stirring Implement. 2. Can I put under one of them a 
colI of 1� Inch gas pipe to heat the sap before It reaches 
the pans f How many feet of pipe would be reqnlred to 
heat 1,500 gallons In about 15 hours, sap to be taken from 
a tank by the side of 'the pan f (Good dry wood used.) 
A. We donot recommend the colI under the pan. It in
terferes with the proper management of the heat of the 
pan and is not easily cleaned. A supplementary pan 
placed at the rear, a little higher, so as to draw Into the 
sugar pan, ls preferred. It can be heated by extending 
the fiue and chimney. 3. Whatis the best way to cleanse 
maple simp f A. The white of eggs frothed by beating 
with a little of simp, stirring thoroughly In the sugar 
pan, and skimming off the scum is the usuel process for 
clarifying maple sugar. MIlk is also need, Much stir
ring whitens the sugar while granulating. 4. The Odd 
Fellows here have a two-etory hell, and they cannot rent 
the ground fioor on account of the plainneBB with which 
they can hear below what is golug on upstairs. Can It be 
deadened In any way f The buDding i! a two-story 
frame, sealed with inch lumber, and the upper fioor is 
double, with a 2 Inch strip between . them. A. A thick 
paper felting, or straw board, laid on the fioor and 
another fioor laid on the strawboard. or below celilng, 
with a thin second reiling, with strawboard or felt 
between; or, what would be better, furoff the ceiling, and 
lath and plaster ; this will deaden the sound from above. 

(5941) C. N., Vienna, Austria, asks : 1. 
What should be the proper size and pitch of a propeller 
wheel for a steam yacht to attain greatest speed poBBible, 
fitted with a compound ,engine of 60 Indicated horse 
power, making aoo reVOlutions per minute ? A. The sl70e 
of propeller snitable for your engine and its proposed 



APRIL 14, 1894.] 
speed should be about 6 feet. more 0 r less, to sult the 
model and allowed dranghtofthe vessel, The pitch should 
&Eo vary with the lines of the boat, longer for a sharp. 
fine-lined boot than for a boot of burden or a tugboat. 
A pitch of 1fo'l, to 1}j) times the diameter is about the 
range for di1ferentmodels and uses of steam vessels. For 
the .peed of engine as stated, probably a pitch of 8 feet 
for a 6 foot wheel lu a boot built for speed can be recom
mended. See an excellentwork by Kunhardt on .. Steam 
Yachts and Launches," $3 by mall. 2. Please give sim
plest method of determining and findingthe pitch of a pr0-
peller wheel. A. Thereisno simple method of determin
Ing the size or pitch of a screw propeller. The resistance 
of the vessel, depth of draught, required speed, and 
power are all factors for size and pitch of screw propel
lers. 3. Where can I get the patent Bartlett wheel in 
America r A. We do not find that the Bartlett wheel is 
made under that name by makers of propeller wheels in 
this vicinity. 

(5942) E. P. says : Will you kindly tell 
me how the carbon for arc lights is made and what is 
the material nsed r A. Clean pieces of coke are selected, 
pniverlzed, and passed through a fine sieve. It is then 
thoroughly mixed with trom one-sixth to one-elghth Its 
bnik of wheat fiour. both being in a dry state. The mix
ture is moistened with water containing a small percent
age of molasses. It should be allowed to stand for two 
or three hours in a closed vessel to prevent the evapora
tion of the water. At the end of this time the miJ<tore 
may be preSBed into moulds of any desired form, thenre
moved from the moulds and dried, slowly at first, &!ter
ward rapidly. in an ordinary oven at a high temperature. 
When the rods or plates thus formed are thoroughly 
dried they are packed in an Iron box, or. It they are 
small. in a croclble and completely surrounded by coke 
dust. The box or crucible must be closed by a non-oom
bnstible cover. Then place' in a lire and heat to a red 
heat for an hour or so. then allow the box to cool, remove 
the carbons, then boil for halt hour in thin simp or mOo 
laSBes water. then bake In an ordinary oven and re
carbonize as already described.-From .. Experimental 
Science." This same applies to battery plates. 

(5943) J. T. T. asks : 1. For formula for 
making sealing compound suitable for dry batteries. A. 
Use resin 4 parts, gntta parcha 1 part, melted together 
with a little boiled oil. 2. For full directions for amal
gamating zinc cuP. such as nsed in dry batteries. A. Do 
not amalgamate It, as amalgamation renders zinc very 
brittle. If you mnst do so. wash the Inner .urface with 
a slightly acid solution of mercury nitrate. 3. In attempt
ing to amalgamate a cup of zinc, nsed dllutesulphnrlc acid 
(acid 1 part to 10 parts water) for cleanmg zinc and then 
applied few drops mercury on inside cuP. rubbing It over 
.urface by means of brush, but bottoms of CImll would 
unsolder and drop out. On exami.n7ition of zinc fOlUld It 
like rotten, heing easily pulled in pieces. What cansed 
this r A. You nsed too much mercury. but itwlll always 
make zinc brittle. 4. Whatamount of No. 32 cotton-cov
ered magnet wire is necell88ry for making an ele::tro
magnet, having core % by 2 Inches, using Norway iron r 

A. Wind It to a total diameter of � Inch. 
(5944) H. M. writes : In mou�ting con

deusers for magic lanterns, how close should they he 
placed together r A. Place them, it double, with convex 
sides Inward and generally not more than a quarter of 
an Inch apart. If there are three. you may determine the 
proper setting by trial. 

(5945) J. C. M. asks for the best method 
of tempering the steel for the magnets nsed in the Bell 
telephone. A. Heat toa cherry red the ends only of the 
steel bars, plunge them in water to harden them, and 
draw the temper to a dark straw color or bronze border
ing on purple. 

(5946) R. F. W. asks : 1. In making 
dynamo described in SUPPLDIENT. No. 600, will not 
bra •• do jnst as well as bronze for the yokes r A. Brass 
will answer the purpose, but not as well as bronze. 2. 
Oopper as well for the commutator as bronze ' A. Yes, 
provided it is hard rolled. 3. If you have any paper 
giving full working drawings and complete description of 
the construction of a folding canvas canoe, will you please 
give the number ' If you have no paper on a folding 
canoe, can you give me one on an ordinary canvas canoe' 
A. For an answer to this query we refer to SUPPLEMENT. 
No. 181. which con!ains a fnll description of a folding 
canvas canoe. 

(5947) G. W. asks : 1. Can I obtain a 
BlI1Ilclent spark to Ignite the gaseous mixture in an oil 
engine by winding copper wire around a soft iron core' 
A. Yes. 2. If so. what size core and length of wire will 
be required r A. On a blUldle of No. 18 .oft iron wires 
� of an inch In diameter and 8 "inches long. wind No. 
20 wire to the depth of 1� inches. 

(5948) S. L. P. asks how dents are 
taken out of comets and other brSBB horns. A. If the 
dents are inacceSBlble, so that tools caunot be applied to 
them on the Inside of the horn. you can take them out 
&fter a fashion by soldering to the deepest part of the 
dent a wire and drawing the metal out, afterward un
soldering the wire and cleaning the .urface of the braes. 
If the part of the hom containing the dents is of uniform 
diameter. you can draw through the hom a spherical me
tallic button that will fit the tube. If you desire a perfect 
job, It will be better for you to send the hom to an in
strument maker. 

(5949) J. asks whether fish oil is injuri
ous to rubber goods. Also what e1fect It would have 
when applied to robber hose ' A. FIsh oil has a de
teriorating e1fect on rubber. It tends to soften hose. 

(5950) F. H. W. asks for a formula for a 
quick dry plate hardener. or something he can put on the 
plate that will dry rapldly by heat (without causing the 
111m to run). in order to get a print shortly after develop
ment. A. The following is said to be a good gelatine 
hardener : The negative, &fter 1iJ<Ing and washing in the 
usual manner, is .-ested with a hardening solution com
posed of chloride of aluminum 5 to 12 grains. water 1 
ounce. The stronger the aluminum solution, the greater 
the amolUlt of heat the nlll:lltive can stand without 110ft. 
enIng. The plate is Immersed in the solution, and allowed 
to remain therein for a short time, and &fter Immersion 
can be dried in suullght or by artificial heat without dan
ger of deterioration. 

(5951) W. C. S. writes : 1 In the SOIEN
TDl'I0 AlmmcAN for .Febrnary 24, 1894, is given a dis
scription of a magneto call 1bell for telephones. Oould I 

make a cheaper call r A magneto bell is rather expen
sive. A. On page 162, current volume of 8cIBNT1FI0 
A.!mmcAN, underthehead of .. Telephone Experiments." 
you will find a description of a simple telephone call, which 
is e1fective for qniet places. 2. Will you give me a receipt 
for a stove polish r A. Mix 5 parts, by weight, Of black 
lead (plumbago). 5 parts of bone black, 10 parts of iron sul
phate. Mix thoroughly and make into a paste with 
water. 

(5952) Nick wants to make a sign hav
Ing the letters smooth and clear. the balance of grolUld to 
be chipped or torn 01f and left rongh. No particular pat
tern. A. Clean the glass thoronghly. then apply a solu
tion of good glue or of gelatine to the portiOlll! to he 
chipped. On drying, the glue or gelatine will contract 
aud chip the gl8BB. 

(5953) Y. M. C. A. says : Would you 
kindly Inform me, through your answer department of 
8cIENTDl'IC A.!mmcAN, how to resfiver a mirror r A. 

See page 183 of the issue of the SOIENTDl'IC AlomcAN 
for March 24, 1894. 

(5954) J. R. S. asks : 1. What is the re
ceiptformaking lalUldry starch and mode of using same 
so as to produce a glOBS when applied with a hand iron, 
such as nsed in families doing thell" own washing and 
ironing 1 A. OneolUlceeachofgnm arabic andboraJ< are 
dissolved in 10 ounces of water; 1 OlUlce each of white 
W8J< and spermaceti are melted, aud while liqnid are rob
bed with the solution of borax and 10 drops oil of cloves 
to make emulsion, m!J<Ing them thoroughly. A teaspoon- . 
101 of this mixture m a pint of starch gives a fine polish. 
It may also be applied aUer starching by robbing over 
the starch with a cloth and then polishing with the Iron. 
The starch mentioned above is the ordinary dry stalch 
made into a paste with hot water. 2. What I. a formula 
for making black ink ' A. Black Ink.-Gallnuts, 
coarsely powdered, 75 parts; sulphate of iron, 42}j) parts; 
over this pour 2,000 parts of cold water. DIgest from 
twenty·four to forty�lght hours. SVain through a cloth 
and add 24 parts gwn arabic. 

(5955) C. W. H. writes : I am going to 
lay 1.800 feet of pipinlt to carry water from a pond to a 
well The fall is about 10 feet in the 1.800, with about a 
6 foot head, one turn at right angles. What! want to 
know is this , Which would convey the most water under 
above conditions-one pipe 4 inches in diameter the en
tire distance or begin with a 6 inch pipe 600 feet, then 4 
inch pipe 6OOfeet, and then 3 Inch pipe the remslnderof 
the distance ' Also, about how much water would fiow 
through each of the above systems in 'U hours r A. 
With a continuons , Inch pipe you will have a fiowof 
144.000 gallons per day or 24 hoors. With sections of 6 
inch. 4 inch, and 31uch pipe In equal parts, you wUl have 
a fiow of 129.000 gallons per day. If 1,200 feet of 4 inch, 
with 600 feet of 6 inch pipe at the pond end, you will have 
a fiow of 180.000 gallons per day. 

(5956) P. W. C. says : W9at is the 
formula for the combined toning and AxIng solutl,n for 
solio pbotographic prints, a solution which does not need 
m!J<Ing for use, but is always ready r A. 

No. 1. 
Sodium hyposulphite . . . . . . . ... 10 ounces. 
Alum potash . . . . . . . . . . . . . . . . .  2}j)ounces. 
Potassium sulphate. . . . . . . . . . .  1 ounce. 
Sodium sulphate. .  . . . . . . . . . . .. 5 ounces. 
Water (distilled) . . . . . . . . . . . . . .  80 finid ounces. 

Dissolve the hypo. and the alum In the water; then add 
the sodium and potassium sulphate; allow It to .tand for 
two or three hours. 

BedE.8p��I��. fo.r .������� • •  ����. � 617.818 Bed.tead, G. E. Prootor . • • • . • • • • • • • • • • • • • • • • • • • . • • • • •  617.482 Berthi .hlp· •• E. Law.on . . . . . .. . . . . . . . . . . . . . . . . . . . . . .  617,482 
�lg�gl:·f�a�e.w.1-�·wa.;hiiimi:::::::::::: : : : : : : : : :  2l+'69'1 Blc:ycle .addle. H. Bendel . . . . .. . . . . . . . . . . . .  617.425, 617 
Ill7g����b��I?t.::'!r I�llde�: .���.�.�::: 

617 
Billiard table. A. Woe'ti .. . . . . . . . . . . . . . . . . . . . . . . . . . . .  . Binder for leaves. G. H. Wlnslow . . . . . . . . . . . . . . . . . . .  1 .635 
:, �rr 3:!tt'fferg::t�es. E. Golllns. . . .. . . .. . . .. . . ... ,691 
Boller. See Steam boiler. Boller, H. W. Re:ynold .. . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  611.826 Boller cleanl!l8 com pound. F. Berger . . . . . . . . . . . .... 61'1'.562 Boller .put. W. s. Shipe . . . . . . . . . . . . . .. . . . . . . . . . . . .... 617,002 Bolt. see Door bolt. Bottle. Friedman 11< Keller . . . . . . . . . . . . . . . . . . . . . . . . . .  617,800 Box. See Match box. Brake. See Car brake. Elevator brake. Vacuum brake. Bridge, draw, M. G. Schinke . . . . . . . . . . . . . . . . . . .. . .... 617.809 Broom corn .Izlng machine. G. F. McComb .. . . . . . . 617.761 
Buckle. G. E. Adam . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . ... 617.421 Buckle • •  elf-clamplng and looking trace, F. D. Clark . . . . . . . . . . . . . . . .. . . . . ... . . . . . . . . . . . . . . . . . ..... 617,435 Buill!.. expansible. L. Wagner . . . . . . . . . . . . . . . . . . .... .  617.761 Bnrglar alann. electric, Frame &; Morden . . . . . . . ... 617.450 
B�'l:.'"�e�����·.�.�·.��.���:::::::::::::::: gU1ll Button attaching machine. F. A. R:yno .. . . . . . . . . ... 617.435 Button fa.tenlng machine. J. C. F. Dick . . . . . . . . . . . 617,6!K Button setting apparatu •• W. B. Merritt . . . . . . . .... 617.758 Button setting machine. I. G. Platt . . . . . . . . . . . . . .. . . 617.622 
('amera. H. Casler . . . . . . . . . . . . . .. . . . . . . . . . . . . . . . . . . . . .  617.539 Can discharge attachment. 011, W. Mathews . .. . .. .  617.b'l8 C ... ke:y. self-openlng. E. Norton . . . . . .... . . . . . . ..... 517,667 =: �"ln�'f,.gr:,,'!,�� ::::�:lh�'p������::'A: w: 617

;523 LIvingston . . . . . . . . . .. . . . . . . . . . . . . . . . . . . . . .. . . . . . . .. 617.580 Cane carriers. apparatus for charging sngar. o. 
Can�;,e·d(ij.iliig:·j: ·Kooiitii:::: ·::.::::::::.::: nl:� Car brake. B. B. cary . . . . . .. . . . . . . . . . . . . . . . . . . . . . . . .  617.601 Car coupling. R. DInsmore .. . . . . . . . . . . . . . . . . . . . ...... 617,448 Carcoupllng. E. J. Laban .. . . . .. . . . . .. . . . .. . . . . . . . . . . 617.758 Car coupling. L. H. Segrest . . .. . . . . .. . . . . . . . . . . . . . ... 617.666 
8: �:�1I=:�: Ii. �Llffook:::::::::::.:J;i7:ron:O gU:?J.Il Car tender. C. P. Anderson . . . . . . . . . .. . . . . . . . . . . . . . . .  617.638 Car fender and automatic br ke. W. L. Fitzhugh. 617.798 
g:·�:��;g��1:'i 'It'FiiZSliiimoii8:: : : : : : :  glf.gl� Car. ventlJiited freight. W. T. Cottier . . . . . . . . . . . . . .  617,'1ll' Cards, pictures, etc, support for, Dalshelmer &; Greenleaf . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . ... 617,«4 Carriage. bab:y. M. L. Barr . . . . . . . . . . . . . . . . . . . . . . . . . . .  617.6\18 CartridJire, practice. G. D. R. Aikin . . . . . . . . . . . . . . . ... 617.719 Case or cabinet, J. �'. Ohmer . . . . . . . . . . . . . . . . . . . . . . .  617.477 Cask pitching apparatus, C. Bernreuther . . . . . . . . . .  617,515 
8:lI��

r 
bi:�':.���Jhf�:1or\i�itN.-:'��r: F: i:i: 617,1i2l 

Maltb:y . . . . . . . . . . . . . . . .. . . . . . .. . . . . . . . . . . . . . . . . . . . . .  61�661 
gg.�s.d'::�a:.M.g �h��.derdonk • . . • • . . . . . . . • . . . • .  61 .479 
Chalking apparatu •• line. C. E. Anderson . . . . . . . . . .  617,720 
8���::l. tole:"&�':.t�.g���: T. Finch .. . . . . . . . . .  617,797 

8g� !l:� W.l��can:::::::::::::::::::::::::::::: �U:m 
8l=� mS"!e�iw'!e�rfci8.iiip: . . . . . . . . . .  • . .  • ...... 517.502 
Cla:y artlcle.l glaze 1or. B. Fre:y . . . . . . . . . . . . . . . . . . .... 617.609 
g��·.����iZer.·ei;,;,trlii:H: ·B: ·Pi-iiniiss:::::::: 21�� CIO��l"pffi'����·M'::r.;,��.� . ��.� . ?������:. ����� 617,658 Clothe. wringer

! 
C. Wheeler. Jr . . . . . . . . . . . . . . . . . . . .. 617.785 

&':.\C�I.r:a���� ��:d�;:J��Di9iiliaiii.Di· tor.' x: 617,6'79 
Walker . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. 617.782 

8��: &,".:�ePt� �:gg�J: 'O;Leary::::: : : : : :: : : : : : :  : : :  gU:� Colfeemlll. O. Lelnbrock . . . . . . . . . . . . . . . . . . . . .. . . . . . .  017.614 
Sg::W��out>,.":If,;.-v;: f: fo��:.;n::·::::::::::.:·::.::: gl+:!tW COOking food over lamp chlmne:y •• utensil for. A. N. A:yres . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  617,661 Cooler. See Wine cooler. Cot and wardrobe. combined. S. C. Hopkins . . . ..... 617.458 
8g��'i'n����

r
c:·C�U�il�

od6�:it' <iOnpiliig:' . ... 517,570 
Cover for fr:Ylnglan� etc .• 'iL E. Radick . . . . . . . . . .  617,708 
g:�m�,'"{u�aoo.'l �r¥:x����::: : : : : : : ::::::::: gU;m 
Crusher. See Rock crusher. g::'\'':.fn''1Ii'i�: c!l·�li:::::::::::::::::::::: m:m Curtain .tretcher. P. M. Hartpence . . . . . . . . . . . . . . ... 617,691. 
Cutter. See Band cutter. Stalk cutter. Desk. adJu.table. M. A. Wertheimer . . . . . . . . . . . ..... 617.638 Rlf�D �e:.,t?��dl��t.nfOrd . . . . . . . . . . . . . .. . . . 617.774 Doorho't. A. Ag[¥ . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. 617.612 Do'}�.nl ���os •. :��.':'�.�����.��::.��.��.� 617.693 Drawing trame. electric stop motiOn, E. Tweedale .tal . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. 617,m 
�:� �'lir /!��'t��'m�t,<g:�.���:����: 617.588 Drier. See Letter drier. 
���'\ft:���!i�o:el�i���iie;,:::: : : ::: :::::::: tl�l!fa D:yeing b:y the aid of paramldodlphen:yl min. A. D""'::;::::;'�;': 'j: 'X: cross::: :::::::::::::::::::::::: ftl:� . No. 2. 1!li<gpreservlngapparatu.,E. H. La7Inan . . . . . . . . . .  017,463 

Goldchloride 15 grains Electric light •• • :y.tem yor controlling. W. F. 
Lead acetate 
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. : : '. '. '.: 6 � I EI��u:'�iO;': ·W: 'j: ·Btiii:::::::::::::::::::.'oi'i.ii68. 2E� 
Water (dJstilled). . . . . . . . . . . . . .  . . . . . . .  8 0lUlCes. m=:g ���Yl'k����:.� .. �.I.���:::::::::::::: tU:1M 

Mix in the proportion of8 OlUlces of No. 1 to 1 OlUlce of Electric switch. C. F. Speed et m . . . . . . . . . . ... . . . . . . . .  617,773 
No. 2. The miJ<tnre is stable and the bath is always m��.l����kf�:::�: : : : : : : : : : : : : : : : : : : : : : : : :  gl+:� 
ready for use. I m:�:�� �r:k�u:ff.�Ct1fi.g�zw: LUdo'ViCi: :::::: il},WJ 

(5957) P. O. M. writes : I have a piece Elevator gate. O. Stocker. jr . . . . . . . . . . . . . . . . . . ... . . . .  517.496 
l!llllp.ograph. G. M. King . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  517.522 

of common window glass; by breatblng on one side of I 
Enamel for coating .heet metal. etc., J. Henne-

same the outline of a �n Is produced as though it was 1!lna��lng" paper" iii ' Oilier ' faliric;'; . ·w:"ii."ii: 617,4
64 

drawn ou with milk; but Itl\vaporates with the dampness Childs. .  . . . . . . . .  . . . . . . . . . . .  . . . . . . . .  . . . . . .  .. . . . . .  61},732 
leaving the glass, and it is riot visible again unless the I t::I��e's�ag8::S :n,!fn�W�iary8ieaDi·eDglnii." 61 .649 

glass is again moistened with the breath. A. The glass ��f�':n::��n3.' l.·/o'c�����·:::::::::::::::::: :  iU:� to which you refer has been slightly etched with hydro· Excavating or dredglntt machine. J. E. A. BralUl .. 617.726 
fiuoric acid. The etching does not show when the glass ��,:,:��:�p'e�.&;BO;��·:.: ':::.: .::::::::::::::::: iU:� 
is perfectly dry. but moisture develops the image, which Feedwater P� hooter. J. C. Shaw . . . . . . . . . . . . . . . ... 517,7n 
dil!8ppears as soon as the glass becomes dry. J:�g:: ta:nlied

h
�W�L:ii·erweyer::::::::. :::::::::: gli:� 

TO INVENTORS. 

Fence, wire. Bennett &; Chapman . . . . . . . . . . . . . . . . . . .  617.423 
Fen<ler. see Car fender. . 
Fertilizer. S. B. Schenck . . . . . . . . . . . . . . . . . .. . . . . . . . . . .  617,(86 
J:�m�:� P::.�=�I�:�: �o!'l�:::: : : : : : : : : : : : :  KU:= 

ol,:0���.:eO!�:;%1���d����tro:�ro;�� Fliter. C. it. Schnltz. Jr . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  611.(86 
tent. at home and abroad. enable u. to understand the Filtering or purillcation of liquid •• L. Wagner 
law. and practice on both continents, and to pos.e •• un- et al . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. . . . . . . . ... 617,499 
equaled facllItle. for procuring patent. ever:ywhere. A Fire extlngul.her. Van Kalker &; Bolt . . . . . . . . . . . . . .  617,'780 
• :ynopsls of the patent law. of ttie United States and all Firearm •• detachable .t�k for hand. I. H. Reed . 617.555 
foreign countrle. ma:y be had on application, and er.ons Fish. live box for .hell. '1. Mann . . . . . .. . . . . . . . . . . . . .  517,662 
contemplating the securing of patent •• either at Come or Flanger. T. W. Macfarl!"'e . . . . . . . . . . . . . . . . . . . . . . . . . .  517,7()j, 
abroad, are invited to write to thl. office for prices Flue, satet:y. C. E. Martm . . . . . . . . . . . . . . . . . . . . . . . .... . 617,4n 
wblch are low In accordance with the times d o  Fluln dl.charglng apparatu •• W. T. Me •• lnger . . . .  617.550 
ten.lve facllItie. for conducting the bU.lnes� A�r:!; Flu.hlng apparatu •• G. D. Ackle:y . . . . . . . . . . . . . . . . . .  611,n8 
MUNN &; CO .• office SCIENTIFIC AMERICAN. 361 Broad- Folding chair. S. G. McCullough . . . . . . . . . . . . . . . . . . .  61.,656 
wa:y New York. . Fork, W. L. LaO'er . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  , _ 617.461 . I =t ����:t,.�h%�r�g �.icbtn� y.��r�hiii:::: gU� 

I Fruit gatherer. J. �. Woodward . . . . . . . . . . . . . . . . . . . .  617,786 
INDEX OF INVENTIONS Fnrn

n
::

: t,���:���"f':m�mation fur.. 
Furnace, E. B. Coxe . . . . . . . . .  , . . . . . . . . . . . . . . . . .  617.6«. 617.645 

11'01' wbleb LeUer. Palen, of ,h. 
UnUed Stale. were Gran'ed 

April 3, 1894. 

Furnace. F. H. Richards . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  617,627 
�::

r
���

,S�'!
ell�'i:ldCg��'irWatiir ;ranie: · · · · · · · · ·  617;632 

a::::: :gg:�:m: �·C?CJa��n::::::.:::::::::·.::·.:: gl�Jl Garment and gu.set therefor. bifurcated. S. B. &; 
F. F. Lewl . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  617.579 Gannent supporter. W. Ogden . . . . . . . . . . . . . . . . . . . ... 517.668 Garter adjuster and fastener. W. L. Braddoek . . . .  517,6'79 

AND BACH BBA.RING THAT DAT •• 3::gu�.feb�8:�n�r::ei:c:·F:A:Coiivei-t. �l}'� Gate. See Elevator gate. End gate. Rallwa:y Gaz=t�'fle��"E. Adam . . . . . . . . . . . . . . . . . . . . .. . . . . . .. 617,420 
3"J.!:.��\?;Br�t':.SJ���U��r&p�e, E. P. KIng . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . ... . 617.400 Gla .. melting tank oven. F. Wrede . . . . . . . . . . . . . . . . .  617.6'15 Grader and amalgamator. J. A. Armbru.ter . . . . . . .  617.721 
&

r
:?J':!��:":'lt�tT�: .f.'���'l�c��:.?:.�·. ���:: �l�� Grain meter. rotatl�E. K. B .. :ye .. . . . . . . .. .. . . . . .. 617,650 Gra����.��� .�.� . . . .  �����.�. ���_� 617.567 Grinding machine. D. H. Church . . . . . . . . . . . . . . . . . ... 617.613 

3�e,m��n&�.� •• ���::: : :::::: : : : : : :: : ft},� Gun carrIaIIes. anchor for lIeld. �Toble &; Brauk-GU:�lii; C: BeCiai8:::·.: ':::.: ':::. . .. . '. ':::.: ':::.:'. ::: il�:m 

[See note at end of list about copies of th •• e patents.J 

AccOrdlOU1 J. Galleazzl. . . .. . . . . . . . . . . . . . . . ... . . . ... . 617.1W11 tr.�l:;k�f.W3��;JIc�JC� &'Heiiitenoii:: fl�= Air. gao. etc .• receptacle or tank for the storage of compreBSedl 
W. Timmls .. . . . . . . . . . . . . . . . . . . . .  617.177 

f:a.:::o�?:E l'..�' . . . . . . . . . . . . . . . . . . . . . . . . . .  617.76'1 
Jt=t=�hW��·S'!"���!���:::::::::::::: gU:=; Band cutter and feeder. Lamm &; Sicard .. . . . . ..... 517.764 Banjo or vlollu tall piece. R. H. Small . . . . . . . . . .. . .. 517,'93 Batteries. manufacturing active material for IlOO-ondar:yelectrlc. W. 1\.. Boese . . . . . . . . . . . . . . . . . . . .  617� 
Bild I'8llt, J. B. Plummer . ... . ......... . . . . . . . . . .. . . ... 617,628 
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G:ymna.tlcappliance for school dew. T. Besslng 617.788 Hammock, T. B. Thomas . . .. . . . . . . . . . . . . . . . . . . . . . . . .  617,667 Hanger. See Shade hanger. Harp. W. W. Batchelder. Jr . . . . . . . . . . . . . . . . . . . . .. . . . 617,'1'23 Harrow dl.ks. machine for sharpenlnlL J. L. Shaw . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . ...... 517.1!!Q 
=�i:;'��:�N�·s:!;l.".��?::::::::::::6i1ji1i4: 21l:m Harvester. cotton, L. R. Turner . . . . . . . . .. . . . . . . . . . .. 517,500 ="{'� ��b����.�:.��:�.���

l
:::::::::::::: 2U� 

1:�f::
ml�

m��d;a:n,y::,l.iieaier: . .  waiiir 617,t/O 
heater. He\\Wfs. �� . .  ������� .�.���:. ����. ���' . .  �: 617.759 Heating s:ystems. heater for hot water. F. E. Dack . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . ..... 617,683 Hooks for .tretchlng curtain •• m chine for mak-

Ho:�:r:i�t��'il�1�C:.rp::: : ::::::::: : : : : : : : : ::.i;i7:(oo: tl�.m Hose reel� W. N. Casson . . . . . . . . . . . . . . . . . . . . . . . . . . . ... 517,131 Ho.ler:y. "Ill. &; Wood . . . . . . . . . . . . . . .  : . . . . .. . . . . . ..... U7.li93 
r���'=::.f���1p:����:: : : : : : : : : :::: tJ;ll:i 
Ice 

��'fi'�=It.���������. � . .  ���. ��:" . .  �' . .  �: 61U68 
���'iS��fn:I���;,��'f' aeiiiZSCii:::::::::: : ::  :: : : g}i:m 
1�:lli:�':-�-t��cJ!rll .. �������:::: :::::::::::::: :::::: u+:m InSUlator pin. G. H. Winslow . . . . . . . . . . . .. . . . . . . . . . . .  617;&U Jack. See Lifting Jack. 
f��:..":f'l,���oifd�a�'j:R·BiirtiD::::::::::::::: fll:Ws 
Ke:y. See can ke:y. 
ID��be�":..�8:':t���u�h�: c��t\':."f�OdgeS &; 
La�lt��':.;.·.'W.·G: ·DiiCk.;ii: : : : :::::::::::::::::::: tU� 
��g�I�:.st.mr1\W�����I.�:.�: .�����: ::: ::: gn:� Lamp, Incandescent. A. C. Care,{ . . . . . . . . . . . . . . . . ..... 517.432 
t::::�s��'i.���ee�.�b����t f�f��c: 'Gar� 617;520 lock & Marshall . . . . . . . . . . . . . . . . . . . .. . . . . . . . . . . . .. .  617.069 
Last. F. E. Benton . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  617.m Lathe centering device, R. L. Levlu . . . . . . . . . . ...... 617.4Il6 Lawn .prlnkler. J. Dickens . . . . . . . .. . . . . . . . . . . . . . . . . .  617,644 Leather .klvlng macblne. A. J. Tewksbur:y ... . .... 617.681 Letter drier. D. D. Howard .. . . . . . . . . . . . . . . . . . . . . . . . .  617.809 }.ife-boat. C. Baswltz . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  61r,58Il Llftln .. Jack, B. F. Lewl . . . . . . .. . . . . . . . . . . . . . . . . . . . . . .  617.435 Line fastener, W. S. Twltt:y . . . . . . . . . . . . . . . . . .. . . . .... 61�5IIl' 
��'l,��

d 
�:�at· �c� e��iCii iOOii.· ·  sasii iOiii:" 6t ,'1lO 

LOCkl D. J. cab'l'e . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . ... 617$!9 Lubr catlng device. H. P. Humphre:y . . . . . . . . . . . . . .  617 •• 48 
�:��lg::��: �����ii:::::::::::::::::::::::::::: m1Z.( Lumher or composition material. artillcial. G. S. Ma:yhew . . . . . . . . . . . . . . . . . . . . . . . .. . . . . . . . . . . . . . . . . . . . 617,822 M/lj{Iletlc separators, feeding mechanism for, G. Conkling . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  617,7� 
H:��t'"�����M���a:'t'lm� !;�����'l�w: 617.619 

Fo.ter.. . .  . .  . .  . . . .  . . . .  . .  . . . . . .  . . . . . . . . . . . . . . . . . . . . .  617,U46 Mea.urlng macblne. cloth. G. P. COnant . . . . . . . . . . .  617,43'1 Metal .haper. comblnatlonilH. J. Hende:y . . . . . . . ... 517,61B lI::� .• h�EeerG:�&",::�:.. • J. Hende:y . . . .. . . . . . .  617,61 
Microphone. W. Deckert . . . . . . . . . . . . . . . . . . . . . . . . . . . .. 617.564 lIll� p���o,!e �llfa·��T!\k· DiiiL" Windmill:" 

617.8" 

�g:l�l�:�a':,��
t
:s.w.·lJ':���:::::::::::::::::.: :Jn:� Mole trap. M. E. Parham . . . . . . . . . . . . . . . . . . . . . . . . . . . .  617.S:U Mortl.ln� macblne, veneer. B. C. Ward . . . . . . ..... . 617.656 Motor. See ElectrIC motor. Water motor. Motor. A. E. Whitaker . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  617,m Mu.lcal ln.trument. mecbanlcal. G. B. Kell:y . . . . . .  617� Necktie. G. Selow.k:y . . . . . . . . . . . . . . . . . . . . . . . . .. . . . . . . .  617,'169 Nut lock. J. H. Burrow .. . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  617.'128 Nut lock. S. W. Wright . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. 617.584 Nut making machine. A. Urban . . . . . . . . . . . . . . . . . . . . .  617.779 OnInance, sighting and Indicatllljl apparatus for. H. H. Grenfell .. . .. . . . . .. . . . . . . . . . . . . . . . . . . . . . . . . .  517.748 Ore separator and cla •• llIer. J. P. Fole:y et al . . . . . .  617,'/'99 Packing for rock drilling enjline •• G. M. Githens •. 617.600 Packing. piston rod, A. H. Clark . .. . . . . .. . . . . . . . . . . .  517.563 Pan. See Evaporating pan. 

�:g:��31�':!��'a�;.,!: �6'��·m.;;.:::·.:::::::·: gli:� Pasting device for sheets, flies. strips. etco. A. Da:y . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. . . .. . . . . .. 517.584 Pasting table, fol dinIl. L. Maurer . . . . . . . . . . . . . . . . . . . 517.758 Peeling table. fruit. F. M. Anderson . . . . . . . . . ... _ . .  617.§1l Pen rack. W. S. Mendenhall. . . . . . . . . . . . . . . . . . . . . . . . .  617.76T Pencll .harpener. A. Werner . . . . . . . . . . . . . . . . . . . . . . . .  617,� Perforatln� machine. G. B. Kell:y . . . . . . . . . . . . . . . .. . . 617,7511 Ph<g-.o�t�.��: .����� .��!���!:!��.�����.t:.-?: 617,738 Pin. See In.ulator pin. Scarf pin. Pipe. clip for use In making Joint. In cast Iron. E. H. Gowing . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  6lT,611 
Pipe. In .Itu, mannfacture of mouollthlc, E. L. Ran.ome . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. 6lT.80S Pitchers, etc.. shield for. M. L. Buckle:y . . . . . . . . . . . .  517.789 
����

r
ili':::�. 'r'1'. t-u����?:".����::::::::: : : :::::: ft�.m 

Pre!��lP��=r!B�.i������.��.����� 617,461 Pr ntinJ< machine, C. P. COttrell . . . . . . . . .. . . . . . . . . . .. 611,.682 PrOjectile. F. M. Ashle:y . . . . . . . .. . . . . . . . . . . . . . . . . . . . .. 5 .... 580 PuUey. expansible dlO'ereutlal. W. Ron�:y . . . . . . . ... 517,582 Pump. centrlfultBl. G. W. Price . . . . . . . . . . . . .. . . . . . . .  617.629 Pumpml< machinery. M. Fo.ter . . . . . . . . . . . . . . . . . . . ... 617,449 Back. SeePen rack. Rallwa:y. conduit electric. H. A. Goreham .. . . . . . . .  617,692 Railwa:y. conduit electric. W. F. Jenkin . . . . . . . . . .  617;004 RalI"ay. conduit electric. W. C .• Keij;hl:y . . . . . . . . . . .  617,549 Rallwa:y cro •• IIll< gate. G. C. &; T. A. Corbin . . . . . ... 617,19lI RailwllY. Induction electric. C. E. Roehl . . . . . . . . . ... 617,581 Ra'l:�o'::l� �� . .  �.I�� . . .  ���I����.� .�: . .  � 517,651 Raliwa:y rail clamp. D. B. RulI'Iler . . . . . . . . . . . . . . . .. . . 617.666 
It:il::� �r�hr{��'J.°k':.\;ge !f"ar:.��:::: : : : : : : : : : : : m:� 
It:H::� .-:.��. :��Ciiliy:.;piirai9d: . 'w:" 8: 617,

1"2'1 Gave:y . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  517.743 Rallwa:y tie, R.  Dln.more . . . . . . . . . .. . . . . . . . . . . . . . . . . .  617,441 Rallwa:y tle.J .  Nealle . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. 51Ui85 
It:R::�;,��::��de��:::.ba�d :n1:':!�·ii: 517,749 Barrows . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . ..... 617,586 Rake. See Hor.e r ke . 
Razor blade •• etc.. machine for hollowing. J. 

Lere.che . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. .. . . . . . . .  617.4U Reel. See Hose reel. Re.plratlon. device for producing. J. M. Presse:y .. 617.481 
:��·��t.;r�8��";,iiu;,:·p:S:·ROilii::::.·:.·::.:::: : : gl�� Rock crusber. C. E. W:yman . . . . . . . . . .. . . . . . . . . . . . . .. 517,n7 
�� :rnlll� :::� �gli�fn�"8?��<li�';��:'·:::::: tlif& ROlling mill. R. G. Wood . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  617.716 
!tgm

n
fo��Vd!"��:·.:.::f�,;raiis:p:ii:ckei: : gH:� 

�4..� .���� !�Jt��'w: it·J:;i,-,;.::: : : : : : : : : :::: : t1�fi8 Rotary .team engine,.W»I. B:yrd. . . . . . . . . .  . .  . . . .  617. Sa.h balance. W. K. Mo"'""n . . . .. . . . . . . .. . . . . . . . . . ... 617.� Sash fa.tener. P. C. Dolliver . . . . . . . . . . . . . . . . . . . . . . . .  617 • Sa.h holder. C. E. Hell. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  61!-Sash holder. C. S. Lee . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  51"1.6 
�=re��

c
r�:U·�W�:litn:.·�W�;::::::::::::::::: �U:� 

�=�.r.'n8�:y���c.;;
e
ii: . . . . . . . .. . . . . . . . . . . . . . .  617,726 

������lr��tie;:y:G:·ji.·iieiiry·.:·.:·:.·.·:::.:: tU:m 
�=:���·h.;':� :?,r,'it�y::J."f;. !:���"f.����: ... 617,003 Shade han�er, erten.ible.J.;Joseph . . . . . . . . . . . . . . .  517,� ��:1i.�':,t'lf. .. Wg;,�er�:.��.����:::;:: : : : : : : :  il�:500 Shlnl<le machine, T. C. Davis .. . . . . . . . . . . . . . . . . . . . . . .  617,795 
�1�.a.�el'R!ty:��';y.:a�� m . .. . . . . . . . . .. . . .. . . ... 517.636 SKating rink. Mead &; Clemeus . . . . . . . . .. . . . . . . . . . . . .  617, Smoke con.umllljl furnace. J. F. Chazotte . . . . . .  . .  
ro�� ::;;!���.il��. f.·L���:::::::::::::::::.::: Speed var:ylngmechanism H. H. Cummings . . . . . .  61 . 3 Spindle step protector. E. Jagger . . . . . . . . . . . . . . . . . ... 617,573 Spinning machinery spindle, Smith &; Howson . . .. 517.m Spooling machine .top mechanl.m. Lever &; 
Spo���dJ;a;,iiliie;.: 'automatiii ·ten.ion ·reiiU.iaior 617.616 

spJ:: ,;;:.IJr�rft':>rm. iipriiig: .. waichCD.8e 617.495 
.prlng. 

�p������hl�w:frlnkier: . . . . . . . . . . . . . . .. . . . .  617.'103 ' S�k cutter and rake, combined .. J. PrIe.tle:y . . . .  _ 617.766 Stamp attaching wllcnlne. postage, O. J. Moe . . . . .  617.'72 
Stamp .tlcklng device. C. A. SprBl<ue . . . . . . . . . . . .. . . 517.4901 Stamp. to envelopes, machine for attaching po.t-
Sta��g C8.n��liiDiima:.;hiii.;;·PRrk8· it Moii.iri: .. 617.'1'40 

617.586, 617,66'1 Steam and ga. generator and engine, combined, .. N. 1!laton . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. . . . . . . . . . . 617.006 Steam bOlle'i\-J. 1!l. Green . .. . . . . . . . . . . . . . . . . . .. . . . . .. 617.746 
s=:: ='d�l. 

A"��ujj.;r· ·.·:.·::::::::::::::::::. iliff 



J ,itutifi, �mtri,a ... 

���: !'t':.��r� �':,'i.�·fi.rJ�'\I. �t�;,:y:: : : : : : : : : gf},Ig 
Straw stackers; centrifugal discbarger for, F. F. 

.. �(rvertigenumt&. 
Landis . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . • • . . . . . . . • . . .•• 517,52' 

Straw ..tackers, centrifugal discharger for pneu- 0 R J) IN A R Y ·  RA TEl!!. 

Str::':t�'c�i!i !;�g:iie: M:·ii:Reeves·::.:·:::::::.: m:� 1081de Page. each i ll.e l·tion - - 1a cento a lioe 
Street sweep�Ij �. B. Tilton . . . . . . . . . . . . . . . . . . . . . . . .•• 517,709 Back .PlllI"e. each i I,.e l·Uo lI _ _  - - 51 . 00 a line 
Stuffing box, tl. G. Williams . . . . . . . . . . . . . . . . . . . . . . . .  517,5G9 nr For .ome cia .... oj AdV<l"rtisement., Special and Surgical lil<ature bolder, H. A. Kaysan . . . . . . . . . . . . • 517.7M HiQher rat .. m·e required. ��W:'1�1 �:�el�io�:fc��rCb: · ·Ei.;Ciric·8wiii;ti: 

5
1

7,
8C

1 Tbe above are charges per ap:ate line-about eight 
Elec�rica1 8witch. Railway switch. wor� per·]�ne. '.!'his notice sbows. the width of the line. 

Switcb attachment, Warren & Casey . . . . . . . . . . . • . .  517S83 and IS set In agate type. "EngravlnllS may head adver-
�:�!�� �����i for
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Table. See Billiard table. Pasting table. Peel- I recelyed at PUbhcatPon Office as early as Thursday 
Ing table. Surgical table. mormng to appear In the followlIU< week's ISSlle. 

Table and bed. combined folding. R. Ettinger . . . .. 517,607 
Telepbone, S. D. McKelvey . . . . . . . . . . . . . . . . . . . . . . . .• .  517,762 
Telepbone, m�eto, S. D. McKelvey . . . . . . . 517,763, 517,71l!1 
Tel

���o
J��. 

c
g:,�ti'i':,Yl�r3��.� .��.� .����.-�.���� .���� 517,«5 

TenonIng macbine, W. R .. Bennett . . . . . . . . . . . . . . . . .  517,599 
Thermometer, magnifylnl<, 8. G. Denton . . . . . . . . . .  517,«6 
Tile machine, J. Adamson . . . . . . . . . . . . . .  ; . . . . . . . . . . . .  517,510 
Tin boxes. machine for expandiDl!, Edgar /I; WII- . 

Iiams . . . . . .. . . . . . . . . . . . . ; . . . . . . . . . . . . . . . . . . . . . . . .. . . 517.738 
:fl�:'tr:��:��'1. t ��:.::':.��:::::::::::::: ::::'.: ��f:� 
Tires, etc.. hand pump for inllating, J. Dickens . . . 517,736 
TObf��':·h�rl��n

�. a,r.
p
��\�� ������i

.�;
C�.����� 517,825 

Toe weight. E. G. Miles . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  517,583 
Toothpick cutting machine, J. Powers . . . • . . . . . . . . . 517,625 
Toy. E. Lindner . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . • • •  517.616 

s.r- catliDIfAut.matic CTOIII 
' Feed, etc. 

Catalogue 
Free 

ofall our 

TQY parachute. C. G. Tiefel . . . . . . . . . . . . . . . . . . . . . . . . . • 517.671 
Track clearer. J. Olsoo . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 517,�78 LATH ES Shapers .. Planers

ii 
Drills, Machine Shop 

Train lighting and braking system, electric, G. • Outllt'i ,root Lat es "Tools and Supplies. 
W. Swartz·. . . • .  . .  . • . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .•• 517.498 I Catalogue Free. SEB S'I'1AN LATHE CO., 

Trap. See Mole trap. Steam trap. I 120 CULVERT ST., CINCINNATI, O. 
TraY, lnvaiid. A. Bender . . . . . . . . . . . . . . . . . . . . . . . . . . . .  517.6'77 Tray, smoker's. W. H. O'Dwyer . . . . . . . . .  : . . . . . . . . . . .  517� 
Tricycle. S.· F. Estell . . . . . . . . . . . . • • • • . . . . . . . • . . . . . . . . . •  517.7U 
Truck, T. R. Campbell . . . . . . . . • . • . . . . . . . . . . . . . . .• . . .  517,642 
Truck, car, E. G. GIbson . . . . . . . • . . . . . . . . . . . . . 517,688, 517,744 
Truck. car. J. L. Hardie. . . . .  . . . . . . . . . . . . . • . . . . . . . . . .  517.571 I Truck, motor car, Lutton /I; Pfetch . . . . . . . . . . • • . . . • 517.565 
=f<. W:0{f.�: fvP.��:.;: : . : : : : : : : :: : : : : : : : : : : : : : : :  �u:m 
Trunk fastener, W. Bruen . . • . . . . . . . . . . . . . • . • • . . . . • • •  511,'29 
Truss, Brickner & Herr . . . • . . . • . . . • . • • • • • • • . • • • . . . . • •  517,639 
Tube. See Insulatin" tube. . 
Tubs or boilers. fender for metalliC, Roberts & 

Burrougbs . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . • 517,827 
Twine holder and take-up. E. Nelson . . . . . . . . . . . . • . .  517,�7� 
Type distributinli, apparatus, C. F. Hilder . • . . . . . . •. 517,802 
i?f,'i,��m: n:,:'c�;-:,ees� n��:'.:f}.�iDii· or 'suii: 517.663 

. tractin" attacbmentfor, J. U. Daugherty . . . . . •  017,735 
V,,"cuum brake. W. L. �'itzbugh . . . . . . . . . . . . . . . . . . . . .  517,819 
Valve, Knapp&; Chamberlin . . . . . • • . . . . . . • . . . . .  : . . . .  517,575 Valve device, J. Reichmann . . . . . . . . • . • • . . . . . . . . . . . .• 517,589 
Valve "ear. gas eDJ<ine, B. H. (blfpy . . . . . . . . . . . . . . . . 517,Ml Valve operating mecbanism. J.J. Moore . • . • • • • .•• • 517.8(1'1 � �gl�l� �:!et.·:et!1li�e

8.�: cannoii: : : : : : : : :  : : : : :  m:�� 
Veb lcles, means for connectinJl draugbt animals 
veJg\iio�':��� Cottier·.·:.·.·.·.·.:· .

.

.
.

.
. :::::::: ... ����: ��+;%l 

Ves.els. apparatus for raising sunken. J. /I; C. 
Taylor. . . . . .  . . .  . . . .  .. .. . . .  . . . . . . . . . . . . . . . . . . . . . . . . •  517,630 

pose and Its Accomplishment.-By PrOf. R. H. Thurs-��':J. toAtt!
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of tecbnical education fn tbe United StaLes. and its de
velopment as a part of a state and national syst em. 
Contained in SCIENTIFIC AMEHICAN 8UPPLEMENT� 
No •• 934 Rnd 93a. Price 10 cents each. ·To be 
had at this office and from all new.dealers. 

I NSTRUCTIUN �� MAil 
In Archlteeture. 
Architectural Drawin ... 
PlumbiDl<, Heating and VentilatiOn, 
Bridge Engineering; 
Railroad Engineering, 
Surveying and MappiDl!, ::��:rit�!l Drawing, 
Mining, 
Engllsn Branches, and E L E C T R I C I TY. 
Diplomas awarded. To begin students need only 

know how to read and write. Send for FREE Circular 
ot information stating tbe subject, you think of studYing 
to '1'ht� Uor."espondeoce �cbool ot- ll'iechaulcN, 
alld j.lldu8trilll Sc�eD"e8, SorantaD. Pa. I 

4000 STUDENTS. 
HYPNOTISM I ItS Uses and Ahuses . The sci

I ence eaSily aCQ,uired III u.trated 
book, '1. Prof. Anderson, S.A. 4.,Masomc Tem'le.Chicago 

Ferti lizers are Unprofitable 
¥e�?n�e;i':loufg�!�al�':t�Te��l 6 ���':,"e�t. 09��f!:t� 
Fertilizers for Potatoes. Tobacco. Fruits and Vegetables 
should contain from 10 to 15 per cent. of Potash. To ob
tain best results use fertilizers contalnlnl\" enoul\"h Potash i 
or apply Potash salts such as Muriate of Potash, Sul
phateof Potash andK .. lnlt. Instructive pamphlets and 
information free. Address, 

GERMAN K A L I  WORKS, 

BENNETT BUILDING, NEW YORI'- CITY. 

NICKEL :l: " 
� .AND 

.� E LECTRO>-PLATIN G  
§ Apparatus and MateriaL 

. ';:!  THE 

.• :; Hanson & Van Winkle Co. o �ewllrk. 1'\. J. 
81 LIBERTY ST., N. Y. 23 S. CAN AL STREET, 

CHICAGO. 
�i�� !r�t����,giF.il':.'i;I:r��� .�. ��.���.�'::::::.: �U:� 
Wagon body. Wagner & Habermann . . . . . . . . . . . . . • .  617,500 The distribution of your power is as Walls or ceUings. ·lInisbing joint in wooden, G. Knower . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . • . . . . . . • . . . . .  517,701 important as its application. I know a good Washing machine, J. Beltzer . . . . . . . . . . . . . • . • . . . . . . . .  517.537 

d b h . 1 d' 'b ' f 'a.bing macbine, L. Kelly . . . . . . . . . . . • . , . . . • . . . . . .  517,699 eal a out t e economlca Istn utlOn 0 pow-

,���.����
i
��.

r
�
v
��.�

i
��.����� •. �:.� •• •  ����� 517,1l!I6 IF YOU HAVE ANY SMALL ARTIOLES er. Perhaps I could give you a few pointers. 

Watchcasesprlng,C.Nobs . . . . . . . . . . . . . . . • . • • . . . . . • . .  511055' • B I h t f d I " d f t I t f Watchcases, tool YOr ornamenti�, F. Ecaubert • . .  5h.686 III rass or ron t a you want manu acture nqUlnes answere ree ca a ogues sen ree. 
;:�� m��::"rl�:in!.s: .���� . .  :·::: .. ::.:·:::::.:·.: m;� in quantities, write to THE JONES BROS. ELEC- br���l��.:btrD,���wd:r��ft,�a::;r.,;yS�h��� tiff. watert"eater, E. Hayes . . . . . . . . . . . . . . . • . . . . . . . . . . . . •. 517'572 1 TRIC CO. 28-30-32 West Court 8t. Cin'ti O. p, P RYI B I L, 48S-5OO W. 41stSt •• NEW YOR K, Water motor, J.  W. Shipley . . . . . . . . . . . . . . . . . . . . . . . .  517,667 , , , 
;:rmiw.';:�p:��t'::.�t;:i� J';r�s. 

M��g:tg,;: ... :.: i1U� ----------------------------------------
;��:l.

et�·e:·\,'��rcf: :r��l�s from, L. Maish . . . . . 517,800 R"" P ,." R A PA P"" R Wheel rims. joint for metal, J. Friedenstein . . . . . .  517,6"10 tr .s.. .Si .s.. • Windmill, T. D. Cook . . . . . . . . . . . . . . . . . . . . . . . . . . . • . . . . . 517M2 
A New Printing-Out Ready Sensitized Paper. 

1 2/1 DRILLS [ D'AMOUR & LITTLEDAI.E, 
2Ot-3J6 E. 4.3d Street, NEW YORK. 

Correct In Delngn, Workmauship, and Priee. 

B U Y  
TE LE P HO N ES 
That are a-ood-not " cheap thincs�" The dl1ler .. 
ence in cost is little. We guarantee our apparatus and 
f>':t�

r=�� ,:'�
t
l�':t'i;:'m':.:'i�.J.e

l
��Vd"'&��h i)'�ts. 

WESTERN TELEPHONE CONSTRUCTION CO., 
«0 Monadnock Block, CHICAGO. 

LaroeBt M anujacturer. oj TelephoneB in th£ United SlaffS. 

OIL 
scription of the assemblage of the water tube, oil-til'ed 
boiler�. which supplied the' motive power for the Chicago Exposition, and which were the greatest in num
ber Hnd operating power ever before collected in one 10 ... 
ca11ty. With 2 illu�trations. Contained in SCIENTIFIC 
AMERICAN RUPPLEMENT. No. 937'. Price 10 cents. To be had at this office and from aU newsdealers. 

W" I<;S'rA IU, ISHEI) lS4:i. 
The Most Popular Scient!1c Paper in the World 

O n l y  53.00 Il Yen ... I n e i ll d hl ll'  l'08tnge. 
Weeld y-:)2 Nll inbel's n Year. 

;l����l��: ¥: r.iWr�t�':.i·.:::·.:·:.:::·.::::::·::.::·: ��i� 
Window screen, W. W. Cole . . . • . • • • . . • . . • • • . . . . . • • •• 517,600 
Wire, ap�aratu8 for hardening and temperinll 

Th l o  w idel y cil'cll iated and .plendldly Illustrated 
paper Is published weekly. Every number contains six
teen pages of useful Information and a largenumber of 
orijllnal engravin<s of new Inventions and discoveries, PERMANENT PRINTS, Better Results. Eaeler Obtained. No Ice, No Hot eprese ti 11l �I I W k S U hi Wale.' Treatlnent, No Lend Salts,- No A i llm or other hardeners endangerlng r n n� n,.. neer .ng . or � team .:.u.ac nery. 

WI:;���ri'; ���bi�e:U F. 'X: wilii.iiiUi::::.t::: :: ::: : :  glf:� ;��;;:h::c1:t�:�.

ec.II:J:�w�lf?���":�·.· . .... : .... : .... il�:m 

the durablli� of the .  image. Extreme simplicity of all operatioDll. PJtnted, t<lned. New InventIOns, NoveltIes 10 Mechanics, MIl>Dgfact"--
�z':":':.��"..oe�

n
n��;

I
�t.�

d ;�1lJ: J:' al����te!h::d ':ffs�:'��. pa�. st��a �� Chemistry. ElOOtriclty Tel�aphY, PbotOgraJlbyo; � 
waur test of 1roo F. and wiU behave jii..Bt as well in ice cold water. Has Done oftbe defects tecture, Agriculture, HortlCulture,_. �!\t� �story'. 
of its. rivals. tr Write for free sample shllets. W" Ask jor pm .. oj � �l'ecia! . etc. Complete list of patents each week. . '  Wrapping macbine, newspaper, L. C.  Crowell. 617,«1, 517,«2 Wringer. See Clothes wringer. ���.!1: (y111ij·Dealers. . Nepera Ohemlcal 00. Nepera Park N. Y. Tel''''. of SUb8Cl"i 1'1 iOIl.-one copy of tbb'SCIEN-

_________ � 
, , ' :!" Jr'{' AMERJCAN will be 8'lnt for "''" 1Iear-02 numbers-

DESIGNS. 

Brooder, E. BSrney . . • . . . . . . . . . . . . . . . . . . . . . . . . . . . . • • • . •  23,168 
Hammer. Z. Duchemin . . . . . . . . . . . . . . . . . . . . . . . . . • . . • . .  gl!,I69 
�=;.r:�:.n*�Watre������:::::::::::::::::: ��� 
SpOOn, fork, etc., S •. Smith . . . . • . . . . .. . • . . • • • • • • . . . . . . . .  23.163 
�l'i:;ri��role�Y!iEfbr�""���"tc��iii.;r: : :: :: : : : : : �� 

TRADE MARKS. 

Agate beads and buttOns, F. Bapterosses /I; Cle .. , U,'38 
Beer. lager, Firm <If IMac Leisy . . . . . . . . . . . . . . . . . . . . .  24,«9 
Biscuit, celery, S. B. Ciark: . . . . .  , ' . . . . . . . . . . . . . . . . . . • . .  24,450 
Bla

���n�O�e�d�h���, ��e:, ��� ���::.���� 24,477 
BlO�� £f:1!�

r
r:;:'�: ���� .�� . .  ����: • •  �������'.�: U,too 

Boots and shoesg W. H. Fearey . . . . . . . . . . . . . . . .  2',«1, 2',«2 

lIUi�l�cl"��.: ���. ��.
s
.������.�. ������i.��: .�: U,'78 

Butterine. Wilkins & Company . . . . . . . . . . . . . . . . . . . . . . U,W Canned and hermetically sealed goods, M. J. 
Boyer. . . • .  . . . .  . . . . . . •  . . . . . . . . . . . . . . . . . . . . . . . . . . ..••• U,t6J. Canned lobster, Burnbam & Morrill Compaoy . . . . .• U,400 

Cigars, all-tobacco clilarettes, cheroots, smoking, 
cbewing, and leaf tobacco, and snuff, S. Herns-
helm. Brotbers /I; Company . . . . . . . . . . . . . . .. .  U,U7, :u,:us Clas8a!?,f. .����� . ��d

.���������: . .  ��. �' . .  �: 2U3'l 
Colfee, Woolson Spice Company . . . . . . . . . . . . . . . . . . . .. U,'fi1 
Confections, SUgST and licorice, M. Michaelis & 

Sons . . . . . . . . . . . . • . . . . . . . . . . . . . . . . . . • . . • . . . • . . • . • . • • . •  24.553 

�parsons Horological Institute. 

earn the Watch Trade 
Engraving and Jewelry Work. 

PARSONS, IDE & CO. � Circular free. 
302 B rad ley Ave" PEOR IA, I LL. 

IiASOLINE ENGINES. 
Stationary &. Portable 

ALL SIZES. 
Dwarfs In size and 

Giants In Strength. 
CoBia only 10 cenh a Day 

H. P. to run them, & 
Bcarcely any atten'i')n. 

: IWElY ElllIlI lIlJ.lW'l..ED 
a���:t6::�nf�c

ulars 

I��J!���I��t� .. �_A� j& 
Corset waists, E. Pohl /I; Company . . • • • • • • • • • • . • • • • . •  U,«O 
Cough drops, J. F. Beane . . . . . . . . . . . . . • • • . . . . . . . . . . ..• U'�70 · I -----'..,:----------------
Fish and meat packed in tin cans, J. O. Hauthorn & COlnpany . . . . . . . • . . . . . .  : . . . . . . . . . . . . . . . . . . . . . . . . . .  2U60 DIS POSAL OF THE GARBAGE A ND Flour, oatmeal, parched wbeat, and other cereal Waste of· Cities.-By W. F. Morse. A statement of whst, 
GOI��;' jo�op)u!��hf.:�,n'kiii 'toiiacco 'i,abiis 2',� during the la.t two lears. ba� been added to our know. 

and nervous diseases Leslie E Keeley Com- led .. e on the subjec of the d,sposal of .clty garbage and 
pan)'; . . . . . . . . . . .  : . .  : . .  : . . . . . .  , . . . . .  : . . . . . . . . . . . . . .  ;, 2',t64 ���u�rk�{: ���":I,.r;Je

�i�gi:� ��e t'l::��lt
r
3a?!. Hog and beef pr.oducts. 10cludmg lard and tallow. Contained in SCIENTIFIC AMERICAN SUPPLEMENT No. Anglo-AmerIcan Provision Company . . . . .  24.'fi7, 2',468 93S. P�ice 10 cents. To be bad at this·o!Hce and from· 

L���:!�ts�SE?b'�W���'riI:,:'.:: '.'.'. : '.::::::::: : :::: :'::.: �m all newsdealers. 
Liniments, Ointments, and remedies for dys- ------------------

pepsla, chills, and lung troUbles, F. W. Peck /I; 
Company . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. .  2U72 

Llulments. worm powders and elixirs for diarrhea, 
Carter /I; Jones . . . . . . . . . . • . . • • . . . . . . . . . . • . . . . . . . . . . .  U,'71 

Meat softener in tbe form of a powder, A. E. 
Baird • . . • . . . . . . . . . . • . . . . . . . . . . . . . . . . . . . . . . . . . . . . • . . . . 2U63 Medicine for the cure of neuralgia, grip, and fever, 
Pheno-Bromate Chemical COmpany . . . . . . . . . . . . .  U,468 Mineral water,.,natnra.!, J. P. C. Schmit . . . . .. . . . . • • • • .  2oI,4liO 

Noodles, egfi: t;. F. Mueller & Company . • • • . . . . . . . . .  !14,� ��"::..��. V.:;,al
N�S!:';3��.��· .

.
. : : ·. :: : : : : : ·. : : :::: : : : : ��� 

Paper and envelopes, writing, Z. & W. M. Crane . . . :lei,"' 
Perfume for toilet uses "in liquids, powders, pastes, 
ne��i��"f':: �t!,.�of:nz . :PPC: 'and' iiis.;aae,j"· of 24,U5 

tbe throat and lungs, E'Mabee . . . . . . . . . . . . . . . . . .  U,46Il 
ltemedy for cer ain named di8e&11t18, J. W. Lund' 

gren . .  , .. . . . . . . . . . . . . . . .  . .  . .  . .  . . . . . . . . . .• . . . . .  . . . .  2',466 
rr�::a� ro� =�n ':,'t�!�i

t'.a:.·tla:rt���� �:�� 
§�!���h��i��';r�l.°�rJ�8·Company::::::::::::: �:m 
Velvets. Giron Freres . . . . . . . . . . . . . . . . . . . . . . . . . . . • • • . •  U «3 
Watcbcases,..IllInois Watch Case Company . . . . . . . . • :U;'36 Windmills. �·airbanks. Morse & Company . . . .  U.479, U.480 

A printed cop� of the specillcation and drawing of 
any patent in the foregoing list, or any patent in print 
Issued since 1863, will be furnisbed from this office for 
25 cents. In ordering please state the name and number 
Vf�w�tW!w

df'J:-:� and remit to Muon & Co., 361 

ve��o�'���l�:;�f'ih� U::ie':t�ro:: �::�ern brb!\���: ff':���t�[�nte: �:l :rl� 
s�,:":P!e.lI�t� 

c
���� ':o��i 

Instructions addre88 Munn /I; Co� 8IIl Broadway. New '( Oft. Other foreign patenf.8 lII&J � � obtained. 

J,arge Vnriety of Fine 
Bolt Cnuinll, Nut TIlX-

f��lIjtr�\r.:!':. Tbrea • 

Fill" M""hlno !'hops. Rail· 
roads, Carriage Makers. and 
manufacturera ln general. 
With or without Opming �s��E�;��il�Dtes� . For Hand and Power. 

WILEY & RUSSELL 

---:I�IGI,eenJ�MF.LdG:-M' �CO;:�: 
_ U.S.A. 

Send jor new. Cataloflue. 

Perf��t N.ewspaper �File 
The K�P .. tei.t File, for preservlllJ{ News;"'� Mag_ 
��

es
r:r:c!'.r.n��1l'�t:�sb�'t����}lN��C"A�Es:l� CAN and SCIENTIIIIC AMERICAN SUPPLEMENT can be supplied rot tllll lo"w price of '1.1iO by mail. or e1.25 at the affice of th\s paper. Heavy board sidea; In8erlptlon SCIENTIF IC AMERICAN " In gilt. Necessary for every one who wishes to preserve the paper. Address' 

M U N N  & CO., Publishers SCIENTIIIIC AMERICAN 

postage prepaid, to any subscriber In the United States. 
Canada, or Mexico. on receipt of 1.II I·ee doll II I'. by the 
publisbers; six montos, $1.50: tbree months, $1.00. 

Ul llbs.-8peciaJ rates for several names, and to Post 
Masters. Write for particulars. 

The safest way to remit is Oy Postal Order, Draft, or 
Express Money Order. Money carefully placed inside 
of envelopes. securely sealed, and correctly addressed. 
seldom goes astray. but is at the sender's l'isk. Address 
all letters and make all orders. drafts, etc., payable to 

lU U N N  & CO., 3fH Jh'oadwlLY, New V o ,·k. 

'r H E  Jtitntitit �tutritllU Juppletutnt 
This Is a separate and distinct publication from 'l'HE 

SCIENT.I1IC AMERICAN, but is uniform therewith In size. 
every number containing sixteen large pages full of en
gravings, many of which are taken from foreign papers 
and accompanied with translated descriptions. '.rH "  
8CTENTIIIIC AMERICAN SUPPLEMEllIT Is published week

___________ �----..,... ----- I ly. and Includes,,-\iery wide range IIf contents. It pre-

MATCH MACHINE· RY sents the mol!t recent papers ·by emlnent wrlters ln all � • the principal departments of Science and the Useful 
La d C I t la t f . h d JOS C Arts. embraclOl! BlolollY, Geology. Mineralogy. Natural 
DJ':&'tHl�r{l�� B�t'fJ'n��oN Srr:et�?�rlJ.eiphla, Pa: History. Geography, Arcbreololty. Astronomy Chemls-

-----�- tlY. I!llectriclt,y. Llgbt, Heat, Mecbanlcal EngloeerlOl!. 
TH E " CLIMAX " Steam and Railway EngIneering, MiniDl!, Ship Bullding. 

Ste eotype d Mo Id' P e Marine Engineering, Photography. Technology. :llanu-r r an u mg r SS facturing Industries. Sanitary Eoltineering; Agriculture, combined, for making perfect Cello- Horticulture. Domestic 11lconomy, lIio .. raphy, Medicine, �f:! o��:t�!lJ;.:�t;ges�
e 

ll's"o
d �� etc. A vast amount of fresh and valuable Inforination 

making Rubber !;tamp.. Should 
be In use in every printing office. 

See SCL AM., Dec. 00, 1893. Send for clroularto 
THE J. F. W. DORM A N  CO. 

�17' E. Germao "t .. 
Baltimore, Md. 

Manufactur rs of 
RU

bP;';e ��I':;e��=
I
���pl��reo-

------ . 

obtainable In no other publication. 
The most tfJlPoTtaut E,toineeriuQ IV01"1r8, Mecbanisms. 

and Manufactures at home and abroad are illustrated 
and described In the SUPPLE1.ENT. 

Price for the SUPPLEMENT for the United State8, 
Cacao.., and Mexico, $5.00 a year; or one copy.of the 
ScrI£NTII/IC AMERICAN and one copy of tbe· SupPLII
MENT, boLh mailed for one year to one address for '7.00. 
Single copies, 10 cents. Address and remit by postal order. 
express money order. or check. 

iU U N N  &; CO .. 3fH Ih-oadway, New York. 

�uildin� �dition. 
THE SC'ENTIII'IC AHERICAN ARCHITECTS' ANI> 

BmLDERS' 11lDITION Is issued monthly. $ll.50 a year. 
Sln .. le copies. 25 cents. Thirty-two large quarto pages, 
forming a large and splendid MJwazine of ArcblteCture. 
richly adorned with elegant pi.ares in colors, and wltb 
oth'el' line engraviIU<s; \llustratlng the most interesting 
examples of modem arcbltectural construction and 
allied subjects. 

A special feature is the presentation in eacb number 
Of a variety of the latest and best plans for private resi
dences. city and country including those of very mod
erate cost 8S well as the more expensive.. Drawings in 
perspective and in color are given, tOlilether with Plana, 
DescriPtions, Locations. Estimated Cost. etc. 

The elegance and cbeapness of tbis magnillcent work 
ha.e won for it the I�al"=test Ch'clI l alion of an,. 
Architectural publication In the world. Sold hy all newll
<'ealers. P,50 a year. Remit to 

MUNN & CO., Publl8ben, 

361 Broaolwal', New York.. 

© 1894 SCIENTIFIC AMERICAN, INC. 



Founded b]J Mathew CaTt1It 178a. 
H E N R Y  CAR EY B A I R D  Ik. CO., 

INDUSTUI.AI, PUBLISHERS, BOOKSELLERS &IMPORTER8 
81 41 Wal llnt "'I., Plai llld.·lphill, Pa .. U. S. A. 
a:w-Our new and Revised CataloJ!ue of Practical and 

SCientific BoOks. 88 pages. 8vo, and our other catalogues 
and Circulars. the whole coverin� every branch of Sci
ence applied to the Arts. sent free and free of p08t.&1re 
to any one in any part of the world who will furnish his 
addre ... 

DON'T DRINK IMPURE WATER. 
WATER 

DISTIL LING APPARATUS 
FOR FAM ILY USE. 

c.:�u!g�
ar

t't:e�s�T�� �'Ph 
PURE WATER 

for the table or other pur
poses with very little trouble 
or expense, and. can be a bsolutely sure that they are not 
using Filtered Water tha t may be represented to 
them as pure water. '!'he 
fi�lr J'ger::!.���'i.';,�l:� 
market. r:r- Descrjpti1Je Booklet Free. 

MFC. COMPANY, u"'oa'� Et;;rri�����ii;g anf'I:�ft��arJi�is�
ower, 

New York, N. Y. 

SANITARY SOAP VASE 
PREVEN'I'� disease, waste, pilfer
ing of soap, clogging of waste pipes, 
stain of marble, unclelLIlly soap dish. 

AFFORDS each user fresh, dry 
pure soap. 

Th. Only Clmn, Sanitary, a1Ul Safe 
'wa·y to me soap. 

W. R, Q-ANNH :. 
Rochester, N. Y., U. S. A. 

SANITARY MOTES AND BEAMS.-
Presidential address read by A. L. Gihon, M. D . •  before 
��

e
t�

c
��_l

n
m��t�

n
�.fJ::it3Ig::r:s�? �eep�.o��

afsM 
Contained in RCIENTIF'IC AMERICAN SUPPLEMENT, No. 
9a,;. Price 10 eents. To be had at this office .. nd from 
aIJ newsdealers. 

ALLE E.: ' C�STINGS mOM SPECIAL RN� 
� -=-'==-ABL AND FI N E  GRAY 1P<(jN ALSO STEEL 

- -DEVLIN .:CO ' i ,NE  fiN NiNo C\p -- PA1T£� S U{ \, F , N  ::.H N ['  INNIN.C ...-:-:' """'1: TttOMJ\EHIGH AVE � AMERIGAN� PHil' '-_ A!:,�" 
PROGRESS OF SCIENTIFIC DIS-
covery.-ByLord Kelvin. Abstract of the presidential 
address before tbe Royal Society, Nov. 30, l893. Con-
}f�ff.
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C
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all newsdealers. 

ICE HOUSES. - DESCRIPTION OF 
ice houses as they were built a century ago. Contained 
In SCIENTIFIC AMEmCAN SUPPLEMENT, No. 933. 
Price 10 cents. To be had at this office and from all 
newsdealers. 

nt Medicated HairCloth Lined 
HA RNESl'! PAl) for sore 
backs and necks on horses. 
A sure cure. An absolute 
j)reventive. GEO. E. ELY 
&; CO., .ROCHESTER, N. Y. 

A New and Valuable Book. 

12,500 ReceIpts. '2'08 Pae;es. Price $5, 
Bound in Sheep, $6. Hal.f-MtYrocco, $6.�0. 

This splendid work contains a careful compilation of 
�a ��':,\.;'�"."�¥k��\\,J:,�gt���tth';,':t II� 

t
ih';,���! 

entiiic A alel·iean duriIlll the pastttfty years ; together 
with many valuable and important additions. 
h:::��ll��:�: v:eJi���:a]�:a��h

e
C;i�h:���fjf � 

being represented. It is by 7ar the most comprehensive 
volume of the kind ever placed before the public. 

The work may be regarded as the product of the stud
ies and practical experience of the a blest chemists and 
workers in all parts of the world j the infonnation given 
being of the highest va1ue. arranged and condensed in 

J tituti fit jtuttitaa. 

Cheapest Water Power 
A U C U STA, C EORCIA, 

Water l'Iievel' "'topped by Freezinlr. 

olfers Water Power on the line of her 1IllIjtIlificent canal at $I).,}O per H. P. per annum. $8.000,000 invested in I manufactures DOW in operation which paid usual an
nual dividends during late depression. 

08KE.
e
YJ'i&"3��M'

lif8sL;re:fJt�URERS 1-__________ ..... 

6 
O 

"NIRRE5PECTIVtE 0; PRICE THE BESTl'" �n'
.

��
�J�:: 

a lona A/!j12!;r 
complete 

Typewriter. ��ii: Standard Keyboard, 
Perfect lUanifolder. 
Simplest. Stronlfest. 
Beautiful Color Work. 

Send stamp 
National Typewriter Co Twenty.thlrd PhiIa. Pa. for TIlust'd 

., and Arch Sta. , CatalogueE 

A H REID'S IMPROVED DANISH . 
SEPARATOR 

With (:l'ealll Ovel·flow. 
Has a greater capacity than any 

other Sefarator on the market. ��\:: o�a�f¥:t�8an bour. 
Produces perfectly smooth cream 

without froth. Regulated while in operation. 
It will also elevate the skim milk. liT Full lllustrated Description 

FREE by mail. 
A. H.  REID, 

3003 Mnrket Street, 
Philadelphia, Pa. 

S T E R E O P T I CON S .  
MAG I C  L AN T E R N S  A N D 
ACCESSORIES, SEND FOR CATALOGUE 
TO CHAS BESELER MAK[R218CENTRE 5T. 

- N EW YOR K .  

VANDUZEN 8J�M PUMP 
THE BEST II THE WORLD. Pumps Any Kind of Liquid, 

AlwaYl in Order. never Clog. nor 
freezel. Every Pump Guaranteed. 

per Hour. 
Colt a7 to a75 e.ah. Address 
THE VANnUltN &, TIFT CO., 

IflU. lfl8 E .  Sor.ond St., Cinoinndi. fl 

VEGETABLE PARCHMENT.-A VAL-
uable paper on the properties, uses and manufacture of 
this product. ContRined in SCIENTIFIC AMRRICAN Sup
PLEM�NT, No. 94�. Price 10 cents. To be had at this 
office and from all newsdealers. 

MIXING MACHINERY. � BOLL'S WYE Latest Improved. For all purposes. lliO dltl'erent kinds 

� lflii A and sizes. ��o.=natl, Ohio. 

THE NEW KIND OJ!' CAMERA. r- ACENTS CO I N .  Illnstrated In ScIENTIFIC .AJ\[ERICAN March 31st p 197 • cc: 
LICHT PROOF FILM CARTRIDCES. ' 

. Money'!emngBeveridce'SAU_1 
N DA K tomatlc Cooker. Latest and o R ROOM REQUIRED. best cooking utensil ever invent-Best and Most .Practlcal C,,:mera In the World regard- ed Sells at sight. One Agent . less 0 .. price. PrICes, $S to $1�. sold over 1700 i t w IF" Send for Description, with Sample oj Work. One samplc Co:k��

e
fr:" 't.; Boston Camera Mfg. 00., 382 Tremont St., Boston, Mass. good agents. Advertising matter 

furnished. Forfull particulars ad-__ HIGH GRADE ONLY. Warranted. Contract
ors desiring a trnstworthy Jack Screw. ad
dress RUMSEY &; CO., Ltd., Seneca Falls, N. Y. 

dress W. E .  BEVERIDGE, ' I  
Boxns. BALTIMORE, Md. 

C>X::L �:NTGrXN'":mS. 
The Shipman Autom atio Steam Engine 

1. �. 4, 6 and S HORSE POWER. SINGLE, 
S and 22 HORSE POWER, COMPOUND. lr Insurance Not Affeoted. 

STAT I O N A R Y  A N D  M A R I N E. � For All SYnall Po'Wer 'W"ork. 
S H I P M A N  E N CIN E CO. 200 S u m mer St., Boston, Mass. 

MEssRS. MUNN &; co" Sollcltors of Patents, have had nearly fifty 
yearstcontinuous experience. Any 
one may quickly ascertain, free, ;"�'i.��b!:�/�J!�fo Kf=

b
&:r c::: Commurucatlons strictly conllden_ 

r:� to �btrnd
�g:, �:nf=ts and 

PATENTS 
taken throngh Munn &; Co. receive speclal notice In the Scientillc Amtr. 
ican. This splendid weekly paper 
elegantly Illustrated, has the largest 
CIrculation of any SCientific work. ts a year. Specimen copies free. 

Address MUNN &; CO., 
New York, 361 Broadway_ 

B EL L  TELE P H O N E S  Receivers, Trlillsmlt-
ters, Bells, WIre, and 

all supplies for complete equipment of Telephone and 
Te1nh lines. Send jor descriptive price listtflsO 7'el •• 
t

a
�O., .fen�g��"t....jf��a!Sr;E�):'EJiw JyJi:K� NNELL 

A N D  CLEA N ! 

SINTZ GAS ENGINE CO. 
GRAND RAPIDS, MICH" 

u. s. A. 
Manufacturers of the Sintz l"lln
tionary and IUnritle (.;nM  and 
!7t88�JII1O:�llJ�i��'8anrfbf:frl� LI;!:ting. Runs with manufac
tured or natural gas -Boats and 
launches. Prices within the reach of all. g:t�g�dti� ��:�g"e. 

I eye L E  S pfr.l/:�B. 
New or 2dhand;lowest prices,larg
est stock; makers & oldestdeale1'8 in 
U.s. We sell everywhere. Oata./ree. 
/lOUSE. HAZARD .,. co. 16 eSt .• Poo"", III. 

TRANSMISSION OF POWER. - BY 

:i �tieAsl����wa EfF:� ��:lt��� 
t
�\��:

i
�r��:��;it��� � 

power. wifh a discusaion of the various methods Hdopted 
in each Case. Contained in SCllIlNTIFIO AMERICAN 
SUPPLEMENT, No. 93 1. Price IOceniJ. To be had at 
this office lind from all newsdealers. 

cbnciseform convenient for ready use. C H EMISTRY OF BACTERIA. - BY A1most every in9uiry that �n be thought 0f� r�lating R. Warington. A discussion of the chemical actions to. f0rIl!ulre used In the varIOUs manufactUrIng Indus- displayed by three speCies of bacteria that exist in the tnes, wlll here be found answered. soil, and aD of which are of the hip;hest importance 1D 
Instructions for working many di1l'erent processes in their relations to a�rjcu1tur£>. Contained fn SCIENTIFIC 

the arts are given. AMERICAN SUPPLEMENT No. 93'7. Price 10 cents. 
Those who are englll/:ed In any branch of industry , To be had at this office and from all newsdealers. 

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

Those who are in search of independent business or 
employment, relating to the home manufacture of sam
ple articles, will find In it hundreds of most excellent 
suggestions. pr Send for Descriptive Circular. 

MUNN & CO., Publishers, I SCIENTIFIC AMERICAN OFFICE, 
361 Broadway, New York. 

OGV BREAVERS 1 \ We Manufacture and Supply at 
.ft. .ft. The Short Notice and Lowest Rates, 

-AND- Blake Rock and Ore Breakers ORE CRUSHERS Style. for Crushing Gold and Silver Ores 
Breaking Concrete, Road Metal, and all kinds of Hard and 'Wr'itl:�!1':l..nc�n�!na���� 
prs for various purposes. P""". stat. !Of'what WI' desired. Breakers mounted or unmounted, with or witlJont Screeru!. FARREL FOUN DRY & MACHINE CO" ANSONIA, CONN. 
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." MURRAY 
VEHICLES and HARNESS 
Time Tried and Tested and Endorsed the world 

over as the Best and ()b_pest on Earth. 
8fncle BURY H ...... e.... . �.9� Double Butnr.Y Harne.... 1�.70 8bqrle F_ H .... n_ . 17.67 Double F.1'IIl H ...... e-. n." Top -Ria.. • • M.M 
Boild C....... • - 1'1.90 �'! W�...::;... . . . . . ::t� V ....... �acon. (2 horse) 39.1iO 

Fine 160 page Catalogue, free. 
Wilber II. IIIIUTIl7 1IIfir. ()o., 4llDcIDDatI, Go 

:��� WORKSHOP E��:. 
With outfits of Rames Wood and Metal Working 
::;hin.f9�Jc..!s��\'IfIY � IJ;��� pete with Factories that use steam �ower, both in qnalitysnd profit on product The o� complete line of such machineS 
ll'e':.�

e. 
for 

ave .toad test twent7 years. 
W. F 

1 999 

IMPROVEMENT OF THE DANUBE. 
-Fun particulars of the moent engineerinp; work of r(1n
derinJl the course of the Danube River regular by dikinp; 
it, p;ivin� it a uniform width of 300 meter� find forming a 
new channel throUllh itEl bend�. W it h 10 i1lu�trations. 
Contained in SCIENTIFIC AMERICAN SUPPLEMENT, No. 
943. Price 10 cents. To be had at this office and from all newsdea1ers. 

K N ITTI NO  MACH INERY. 
Knitted underwear is In vogue. The best 

machinery for its manufacture. such 88 
SHIRT MACHINES, SLEEVERS, 
BAR STITCH MAC H I N ES, etc., 
are made by l"C01'T & WILI,IAM!'1, 

�O'7'7 E. (:Ilmberlnnd 8tl:.eet, 
Philadelphia, Pa •• U. S. A. 

SCI ENTIFIC EXPERIMENTS. - DE-
scription of some simple and easily performed scientific 
experiments. Foucault's pendulum, exchange of water 
and wine, the bird in the cage, the five-pointed star, the 
sum of the angles of a trianp;le, surface of the sphere, 
with 6 illustrations. Contained in SCIENTIFIC AMERI
CAN SUPPLEMENT, No. !OJ?,i. Price 10 cents. To be 
had at this office and from all newsdea1ers. 

DCK & ORE BREAKER 
Capaeity up to 200 tons per hour. 

Has produced more ballast, road 
metal, and broken more ore tban 
all other BreIWe s combined. 

Builders of High Grade Mlnt1llt 
Machinery. King-DarrajZh Con
centrator. Connersville Blowers. 

8end for Ustalogues. 
CATES I R O N  W O R KS, 

30C So. C liuroll St .. Ubicllllo 
136 C, Liberty St., N. Y, 23'1' C, Franklin St .. Boston. Maps. 

AMERICAN GRAIN ELEVATORS.

:art��:' �n�in��i�eljl;�:;���o¥�1�ar�gl��b��� ����: 
sition, 1800. The construction of storage elevRtors. rai1-
road transfer elevators, termina1 elevators, cleantng 
elevators. With 9 illustrations. contained in SCIENTIFIC 
AMERICAN SUPPLEMIINT, No. 936. Price 10 cents. To 
be had at this Office and from al1 newsdealers. 

?8u U S E  O R I N D STO N E S ?  
If 80, we can supply you. All sizes 
m o u n t ed and 1I 111l10111 1red. always 
��g���t�tgfC:ele!l:ge��:;�s icir r:lt��e� 
Cia! purposes. ;::Jr' Askjnl' catalngne 
The C L EVE LANn �TOl'liE co, 

2d Floor. Wilshire, Cleveland, 0 

T� Scientif ic A merican 

PUBLICATIONS FOR 1 8 94. 
'l'he prloes of the dilferent publlcatlons in the United 

Stlltes, CiliUm .. and }lwco are as follows : 
RA'l'ES BY MAlL. 

Tho Sctenttllc Amllrican (weekly), one year �.OO 
The Solentific AmerlCIIII Supplement (weekly), one 

year, - - - - . - - - - 5.00 
The ScientifiC American, Spanish Edition (month-ly), one year, - - - - - - - - 3.00 
The SCientific American Architects and Builders 

Edition (monthly), one year. - - 2.50 
COMBINED RATES. 

The Scientill c American and Supplement - $7.00 
The Scientific American and Architects and Ruild-

ers Edition, - '- 5.00 
The SCientific American, Supplement, and Archi-

tects and Builders Edition, 9.00 
Proportionate Rat£s for Six Months. 

This Includes postage, which we pay. Remit by postal 
or express Inoney order. or draft to order of 

MUNN &< CO" 361 Broadway, New York. 



J titutific �m't:i,all. 

ORDINARY RATES. 
Inside Page, each insertion, - 71) cents a line 
Back Page, each insertion, - - 81.00 a line 

HIGHEST GRADE. FULLY WARRANTED. 

VOl' ��\\. Ol' W Om.�� P- FOT some c/a3ses oj Advertisement.., Special a'lld Hiqher rates are requif'td. • 'l\O\\c:, Ol' r:x·w\c:, . The above are cbsrges .JM!l' � line-about elR'bt 
words per line. This nOtIce ahOWl! the width of the Jfu e, 
���e�: �� :e:..!iJ'';..te�:!�f! �l. ��e= 
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JOHN P. LOVELL ARM S CO. 

morning to appear In the following week's Issue. 
Light Roadster, Weight 21) lbs., Price $1 11). 

Manufacturers, 
Popttlar Prices. 

BOSTON, MASS. 
Catalogue Free. Aamta Wantea. 

K D D A K S s�:;:o 
Eastman Kodak Company, 

) Send for l 
1 Catalogue. f Rochester, N. Y. 

IGEI�!!"UQ fDI\FINETOOlSIN�IIOP. I4 f!.TAI.C1GIIE�: �.H.BESLY & 00. ANDAGENCiY.� CHICAGO, ILL.U.5;A.-

PHOTORET 
Takes balf a dozen lIood pictures as 

fast as you can snap It. 
Not a Toy but a Watcb SbaP\ld Pocket 

Camera smentlflcaJly constructed. 
Price only $2.50 

Praised by expert Photollrapbers In 
all countries. �:':'�Cgt::P J���ll:;t;��d :.,"ritl�� 
SCIENTIFIC AMERICAN. 

©n<cll Rn<cll�r� vb©> 
�Il)CV BiCYCI�s 

Are accustomed to ignore friendships, and 
measure wheels wi t h o  u�t � 
mercy. With them loud - . � "\ 
��assertion

.

s count �/ I �.-.. � /  for 

� �_-:;r// nothing. 
'. _ /" T h e i r 

� . . / -" mounts must 
'*1; . '  /" stand the crucial 

• . test of reputation gained 
• ,, '"  by years of honest and 

skilful construction and 
dealing. The best riders, 
oldest riders, the most in

gent wheelmen of the country 
know Columbias to be the standard of 
bicycle excellence for the world, and ride 
them in preference to any other wheels. 

POPE MFG. CO., Boston, New York, 
CbicaAo, Hartford. 

Our catalogue for 1894 shOWl a line of 

;� >BOSTON ' NE\J YOBK 
PHlrADI:LPHlA 

Cl1lo\GO ' DJ:lROIT·DENVER 
� SAK.tRANCISCO • 

MAGIC I NTRODUCTION CO, 
321 BROADWA Y, NEW YORK. 

:f��v:�e�8e':�ce1��;e�lc:C�!�h e!: 
oft'ered. It is tree at OUr agencies, or we 
mail itfortwo tw�t stampa. 

�A.TER. �OTOR., $3 
BOLC IANO'S LITTLE CIA NT, No. I. 

Will run your Sewing Machine, Fans a n d  other Light Machinery. 

COLD FORGED PRODUCT. A Week's WOTk D<me Vn a DaJu. No PI'UmbiWJ �ed. D<li_ed Fru 1m Receipt oj Price. 
PITTSBURG, P A., January 2If, l89t. 

Forged. Wood Screw THE BOLGIANO WATER MOTOR Co., Dear Sirs:-I baveglven your No. 1 Motor ratber a bard test, by running a Wood 
Latbe live feetlong. and must say It was a grand 8UCC_. 

Yours respectfully, W. J. CARLEY. 

N 0 2 $5 Fans, Ice Cream Freezers, Lathes, Patented May 10, July 19, 1887; Oct.29, 11l89; 
Aug. 19, Oct. 21, 1890; April 1 May 12, 1891 ;  
J niy 19, 1892. 

Scroll Saws, Ch urch Organs, etc. 
. ,  • EASTON, P A.. February 22, 1894. 

THIll BOLGIANO WATER MOTOR CO., 
It. Advantages are : Gentlemen: I SOldtb!�t� U'��g� ��;"":n��

I
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o
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1. Stronger tban a common screw. to run tbe .. Waite and Bartlette Static Electric Macblne," 
2. Uniform and wide slot. whlcb requires a � borse power to run It. Dr. Waite was 
3. Requires tbe use of but one bit In hard !,t
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�� �f���;, wood. wbo took It on trial, bad It properly put up by a plumber, 4. Inserted easier. :��t

to
, fot�d\��O�o�h� ��k '::;?,.e:; ���i=��ldyl��gO:�!; 5. Centralized point. th bi d f h te l t d It 

6. Superior bolding power. . �g::;k:pe�ftlry�a b�� 'WM��� 8:lhWEILLER. 7. Tbe screw being f:old Forged. Instead N o. 3 1UOTOR, $ I U  • .b'or Fans, Printing Pre.ses, Grindstones, Cofl"el> Mills, Washing Machine •• 
�e�I�' s�es on its entire surface a IF" AI! Sizes oj lAght Fans jor sal.. IF" Send JOT Circulars. 

LA80R.:������!�·:�: ��� I!.�E!�3 
Electrical and Chemicill Expert. Tests and ex· Does the Work of Six. periments made for Inventors. Incandescent lamp' ""'PeT. iments a BPecialf;y. 81 Nas.au Street, New York. Oosts 6 Oents a Day to Heat. 

I 
I 
I ; � 
! 

• DRA P ER 'S No Extra Fixtures Required. 
Recordmg Thermometer Finely Nickel Plated. Biandardized and Warranted. 
ro�':;�¥'�:>;":!�F��.J� ��rJ�sg:,>i;;:� 
�13';."��:SPlf�t.-:vg����'t�

lng and 
Gives a correct and continuous record 

in Ink on a weekly cbart. Price, $11). 
THE DRA PER MFG. CO. 

DELIVERED FREE ON RECEIPT OF PRICE. 
� Senti fe". Due".ipUve CWo""'ar". 

THE BOLGIANO WATER MOTOR CO. 
W H OLESALE AND RETAIL. 

11)2 Front St.. New York. 411) WATER ST .. BALTIMORE, MD. Bolgiano's Perfection Gas Iron. Patent applied for , 189L 

The 
American 
Bell Telephone 
Company, 

125 Milk Street, 
Boston, Mass. 

This Company owns Letters
Patent No. 463,s69,-granted 
to Emile Berliner N ovem-
ber 1 7, 1891,  for a combined 
Telegraph and Telephone, 
and controls Letters-Patent 

i � 
} 
} 
\ 

No. 474,231, granted to t 
Thomas A. Edison May 3, !: 
1 892, for a Speaking Tele
graph, which Patents cover 
fundamental inventions and 
embrace all fo"rms of micro
phone transmitters and of 
carbon telephones. 

--,---------.--�------- �--�-�--' 

S A W S Wanted 006000 Sawyers SAW S and Lum ermen to 

A send us their fuil address for a copy of Em- A r[g�
n
'\ff..!!

o
g:.i'toSi!.:'�c�

e
; �:1£ W GAS for beating and tempering Sa w .. witb W wonderful effect upon improvtng their a,ua-

S �:rce��
d 

r3.fr��
s
�I��f�"� tglrl'i'l�2: S "" CO. (l,illlited). Beaver Falls. Pa. 

W.Al�O_HN�S" ASBESTOS 
SECTIONAL PII!E COVERING� 

N ON'CONDUCTlH6 FOR STEAM AND HOT WATER PIPES. BOILERS tTe. 
READilY ATTACHED (II REMOVED BY ANY ONE.� ASBESTOS BOILER COVER.IN6S . 

If AU �RfPAR�TOTAIIE COHTRACTS fOAAPI>LYllI6STEAli PIPE AIIDBOIWI COftRIN6SIJIAlfYMRTIlfTHfUNITfD STAlEs.. 
H.w.JOHIS· ASBf$TOS IILlBOARD. SHfATHIN6S.BUllDIH6 FfL1HIRE PjIOGflAIITS,UQUID PAIHT5.A58fSTOS ROOflN6.!tt. 

H. W. JOHNS MANU�AC'TURINC:; COMPANY. 
87 MAID�N LANE. N.y .. C. ... I!RaI!Y CITV., CH'CAGO.,-PH'LoODELl!Ito::raoSToN •. LONDON 

THE ELECTRIC STORAGE BATTERY CO. 
SOLE MANUFACTURERS OF 

THE CHLORIDE ACCUMULATOR. 
Elements of all sizes, from 100 up to 10.(0) watt-hours espacltyeacb 

CEN '('RA I, S'('ATION IN!'ITALLATIONS. 

Electric Launch EqUI
Kn�

e'll: 
�p��roi. Phonograph, Surglesl, 

DREXEL BUILDING, PHILADELPHIA, PA. 

© 1894 SCIENTIFIC AMERICAN, INC. 

[APRIL 14,  18<)4. 

ALUMINUM goods made In quantity at low price. 
H. H. Franklin Mfg. Co., Syracuse, N. Y 

l.��t NEW MAIL. 

Higbed Quality and Handsomest Light Roadster of the Year. 
MEN' S-LADIE!'I'-BOYS' PATTERNS. 

Boy's New Mall, highest grade boy's wheel made, $1)0. 
Also Boy's Wheels, - - • • - • $111 UP. 
Closing out aIlshopwom and 2d·band wheels-Bargains. Sfmd two 2-cent. stamP.8 JOT catalogue and 2d-hand list. 
WM. READ & SONS, 1(11 Washington Street, BOSTON. 

MANUFAC'l'URE OF BICYCLES.-A 
very comprebenslve article IIlvlng tbe details of con. 
structlon of every part of these veblcles. With 15 en_ 
graVings. Contained in SCIENTIFIO AMERICAN SuP. 
PLEMENT. No. 90S. Price 10 cents. To be had at this 
office and from all newsdealers. 

Scientific B� Catalogue 
ltECI<:N'l'I,Y l'UBLISHED. 

Onr ne .. estalo�ue containinll over 100 pR/le., includ
Ing work. on more than IIfty different subject!. Will be 
_Uedtree to any addre •• on application. 

MUNl'II & CO:, Publishers ScientiHC American, 
3ti1 BrondwBl', New Yorll. 

KELLEY'S I M PROVED 
B E RR YMAN 

rn� W,tu H;,tu � Purifi;r 
Made by B. F. KELLEY & SON, 

91 Liberty Street, and 8 Oliver Street, 
New York Boston, Mass. 

AMATEUR P HOTOIRAPHERS. 
Finish your own photo •• on Celerlte Paper. Require. 

no expertellce, long washings or expensive solutions. 
Entirel

lt 
new process. Samples and full

!
&rticulars free. 

CELE ITE &e��
�.f&Ii

�,
r
c��� llr.

tate Streets, 

CLIMAX RATCHET STOCK. 
A Pipe Threading Stock and Vise Combined 1:,�e�e�Wite�8gmf�I!�,d�=':,� Fitter., etc. Tbe very tool needed for 
ditcblng and close quarters. Llgbt In weigbt 
handy, made of malleable Iron and steel, 
takes reauJar dies. No. 1, for � to 1 Inch, flO.OO. No. 2, for 1 � to 2 Incb, .00. (Dies 
are not Included, we furnlsb t em at mar. 
ke

i'A'l,"fBto fiJ01'G!Nre�d �:�u�,O. 
BALTIMORE, MD • 

1�to 00 H. P. THE Motor of 1 9th Century 

Wi 
Can be used an1lPlace, to doanll �Ork��M, r""�i� IBo�o 
:::�r"t

s
IA 

N
:e���lo;,s �a!e0�; 

for ail places and purposes. uost 
. .•.. _ r!o,1'!g��'l:'i�!�e:r�::t a� er. For clrculars ... eto.

, 
adr.:.. 

EOOMdlll"t' B.nl.lBlUT1' Charter Gas .r;ng ne Co. 8DfPLlCrrr, S.f.1'ft"I'. ' P. O. Box 148, Sterling', Ill. 

LIGHTNING C O N J) U C T O R S. - A  
valuable and exbaustive paper giving Reynold's instruc
tions for erecting and testing ligbtnlng rod.. Contained 
in SCIENTIFIC A MERICAN SUPPLBMENT. No. 906. 
Price 10 cent •• �'o be bad at this olfice and from all 
newsdealers. 

lUNtlJ' ... crt7BlID BY 
WILLIAMS BROTHERS, 

ITHACA, N. V., 
Mounted and on Sills, for 

deep or shallow wells, 
with steam or horse 

Brothers 

ARTESIAN WELLS -BY PROF. E. 
G. Smith. A !Japer on artesian wells as a source of 
water supply. Essential geological conditioDs of arte. 
sian wells. Some chemical features of artesian well 
supply. Contained In SCIENTIFIC AMERICAN SuP. 

���:��.I.f�m �fr�ewtI�'i.'i�s�ents. To be bad at tbis 

OIL WELL S U P P LY GO. �91 &: 92 WATER STREET, 
PITTSBURG, PA. 

Mlmutaci;urers of everything needed for 
ARTESIAN WELLS 

for either Gas�lI} Water,or Mineral Tests 
�f�f� T.f�r.';'efc�PJ/,�{,,���' cata�i'8� ��;�:!t�is-
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