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THE ANNUAL REPORT OF THE COllllllISSIONER OF 
PATENTS FOR THE YEAR 1893. 

The Annual Report for the year 1893 of the United 
States Commissioner of Patents has been published. 
It appears in the official Gazette of March 27, and in 
every way is a noteworthy document. 

The ground is taken that the race retains the power 
of great conceptions and that the World's Columbian 
Exposition will make itself felt in stimulating inven­
tion. Of recent criticisms passed upon the patent 
system, those complaining of the inconsiderate grant 
of invalid patents are treated as most germane to the 
question of administration of the office. The Commis­
sioner upholds throughout the report the expediency of 
the office granting only valid patents. A classification 
division for systematizing the records of the history of 
invention. making as far as possible the scientific and 
patent literature of the world accessible, is proposed. 
A salaried force of fifty-two employes is needed for 
this, some. however, giving but a part of their time to 
the classification work. The idea is to make the office 
search for novelty more thorough, and to give the 
office a higher standing upon the qnestion of inven­
tion. 

A !'tudy of eighty-one court patent cases, in which 
the patents were ,declared invalid, was made, and 
disclosed the fact that in twenty-six the references 
which defeated the patents were not shown to have 
been cited by the office. in twenty-nine a part were 
so cited, leaving twenty-six which were decided 
on office references. Again, in 988 court cases (1886 
-1892),436 patents were sustained, and 532 were de­
clared invalid in whole or in part. Of the latrer, 
428 were declared so by reason of some fault of the 
office, and 124 on new evidence. The results of a law 
firm's examination of fifty claims in ten patents held 
that thirty-five were invalid. The Commissioner cites 
the above and he feels that they and their like indicate 
the necessity for a more thorough search by the office. 
By classification and indexing the library and records 
in general the Commissioner hopes to effect an im­
provement in the search operations. 

Recently three primary examiners resigned. Th e 
cases they had passed to issue were re-examined, and 
in one hundred and fifty cases the applications were 
withdrawn from issue, upon the ground that patents 
if granted for them would be void. This fact also is 
cited in the report to emphasize the importance of the 
classification of records and publications. 

Various other points are spoken of. The office here­
after will make photographs of the dra wings of patents 
in those cases where cbanges in the drawings are reo 
quired or permitted, and will make the photographs 
part of the files of such cases. , This is an excellent 
rule, as giving a full record of the original application. 
Precedence is to be given from the outset to actions 
upon the merits of applications; requirements in mat­
ters of form are to come after the other has been acted 
on, and after patentable matter has been found. Di­
vision of applications is only to be insisted on when an 
attempt is made to put several distinct inventions in 
one patent. 

The Gazette now publishes the claims and principal 
drawings of patents which expire just before· the date 
of the Gazette. This innovation, the Commissioner be­
lieves. will be a benefit to the public, partly as giving 
present subscribers, in a sense, the benefits of the Ga­
zette of seventeen years ago. 

The Patent Office exhibit at the World's Fair is 
alluded to. It has, as far as possible, been kept intact, 
and is now on exhibition in the Patent Office. 

Legislation is recommended in several directions. 
The price of copies of patents, the Commissioner 
believes, could in many cases be advantageously 
lowered. The limitation of the term of American 
patents to the period fixed by the expiration of foreign 
patents for the same invention, the Commissioner 
would have changed, so teat an American patent for 
full term could be granted if applied for within six 
months of the date of application in any foreign 
country. Legislation in the direction of establishing 
a patent bar is also recommended. 

The business of the office for the year 1893 shows 
total net receipts of $1.242,871.64, against an expendi­
ture of $845,403.36 under the appropriation, with ap­
proximately $295,635.09 additional, giving a balance in 
the office's favor of $101,833.19. There were 38,473 ap­
plications for patents, including 1,000 applications ,for 
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its maintenance seems very clearly shown. During the 
year over thirty-one thousand journals and articles 
have been indexed. An appropriation of but $2,500 
was allowed for purchase of books and periodicals and 
for transportation. The present effort is to make an ade� 
quate card catalogue with cross references. Within a 
few months it is hoped that the catalogue of about 
100,000 cards will be thrown open to the public. 

We cannot let the occasion pass without expressing 
our appreciation of the ability shown in the report. 
In some ways it is an innovation, the present Com­
missioner holding very definite views of his own upon 
the subject of the administration of the office, and 
expressing them very clearly. Much of his work is 
worthy of high commend&tion, although we cannot 
agree with him in all his views. The report, curiously 
enough, illustrates the great difficulty and virtnal 
impossibility of the Patent Office making an adequate 
examination into the novelty of an invention-an ex­
amination which the Commissioner wishes to have a 
sine qua non, in the fullest degree of adequacy, for 
the issuance of a patent. 

PREVENTION BETTER THAN CURE, 

" An ounce of prevention is worth a pound of cure" 
is an old proverb, but one which men have been slow 
to apply. 

The State enlarges its prisons and reformatories and 
asylullls for the insane, instead of enforcing truant 
laws, preventing the opening of dens of iniquity, and 
forbidding the housing of human beings where dil'­
ease festers and spreads with the very breeze which 
keeps the tenants from stifling. 

But there are many signs that changes for the better 
have begun. The laws which science has discovered 
are making their appeal to the reason of more people 
than in any previous time and preventive measures are 
used where a few years ago they were unknown. It 
is no longer necessary that typhoid or scarlet fever. 
or even the lesser children's diseases, go through a 
weB-conditioned family. The patient is now quaran­
tined in the most remote room of the house; indeed, 
the best constructed houses have a room intended for 
temporary hospital use. with appiiances which make 
its almost complete isolation possible. The .mother is 
no longer considered unfeeling if she does not nurse 
her sick child, or the daughter unfilial if she commits 
the care of an invalid parent to a trained attendant. 
People with common sense now perceive that to sac­
rifice nervous energy is not the best way to show affec­
tion, and that the member of the family who is ill can 
be helped back to health much faster by some one 
who knows symptoms and how to act upon a change 
for the worse before the doctor arrives than by one 
whose only fitness for the post of nurse is relationship 
to the patient. 

Probably not a philanthropic organization of to­
day is doing better work than the Red Cross Society, 
and its work is largely preventive. 

It gives courses of lectures on "First Aid to the 
Injured " to policemen, firemen and other�·. It pays 
the salary of nurses who are sent among the poorest 
people in our cities. While they care for the sick in 
these miserable tenement house!:!, they act as teachers 
to the well, incidentally giving lessons in cooking and 
the laws of health, including cleanliness, which.will do 
more to prevent a recurrence of disease than any other 
means yet devised. 

Now that medical science has made so great ad­
vance in the study and treatment of the eye, we may 
reasonably hope that the day is not far off when it 
will be eonsidered just as necessary to have the little 
child's eyes examined to see whether they havE' con­
genital defects as it is to have him vaccinated. As 
a matter of fact, the chances of his ever taking small· 
pox are small in comparison with the chances that 
he has been born with astigmatism, shortsightedness 
or some other defect of vision, which treatment may 
remedy in childhood while the muscles and ligaments 
of the eyes are in. their most elastic condition, but 
which, neglected, Dlay cause mmlt serious disorders. 
Experiments go.far to prove that epilepsy and insanity 
are traceable to imperfect eyes. 

The study of sanitary science as carried on at the 
Massachusetts School of Technology is one of the 
noteworthy advance movements of the day. 

The ventilation of rooms, the purity of the water 
supplies of the State, the best methods of the filtration 
of water, the condition of milk, the determination of 
the best kinds and qualities of food for the maintenance 
of health, are all made subjects of investigation; the 
principles discovered are applied in the institution and 
elsewhere as people learn what service students who 
have had this training can give in these most vital 
matters. 

The study made of foods by Mrs Richards, of the 
Institute, by Professor Atkinson and others, and the 
consequent opening of "New England Kitchens." 
where nutritious food at a low price may be had by 
the poor, cannot fail to hp,lp in lessening the tide of 
intemperance and its numberless attendant miseries. 

The work of the Woman's Christian Temperance 
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�ion in inducing the State legislatures to introduce I a great question of practical sanitation a� well as .com 
into the public schools instruction on the effect of al- mercial interest, and I hope to see It practlCally 

which large quantities of beet sugar are used; for same 
price the manufacturer gQts volume, but not quality. 

coholic and other stimulants upon the system is pro- tested. 
bably the most telling work that organization has 
done-telling because preventive. 

During 1892 about 30,000 tons beet sugar were em-
.. , • , .. ployed in strengthening wines and cider by fermenta-

[FBOll[ THE LONDON PALL MALL GAZETTE.] tion. It is interesting to note that the quautity of 
A noteworthy movement in England is about to re­

sult in the founding of an Institute of Preventive 
Medicine. 

Such men as Sir Joseph Lister (the president), Sir 
Henry Roscoe, Professors Michael Foster and Victor 
Horsley, are members of the council who have the 
work in charge. The money is in their hands to begin 
to build and to carry on investigation in laboratories. 
Lectures and systematic instruction are to be given in 
bacteriology, and arrangements may be made for ad­
mission to the institute by those who wish to make 
original research there. 

The day may come when we shall prefer to pay a 
doctor for keeping us well to curing us when we are ill. 

... �. 
The Utilization of' Garbage. 

Mr. Louis C. d'Homergue, in a communication to the 
Sanitarian, referring to a paper in the same publica­
tion by Dr. Bruno Terne, read before the Franklin In­
stitute last June on the utilization of garbage, relates 
his experience and views on the subject as follows: 

Having been largely engaged fOl' fourteen years in 
fertilizing products, and introduced the drying of men­
haden fish pumice, which has, in this country, super­
seded to a great extent Peruvian guano, the difficulties 
of drying economically large quantities of bulky articles 
of low values have been practically realized. 

Machines which will dry or desiccate fruits or other 
high-priced materials are valueless in drying garbage, 
because, while drying a few tons of fruit daily would 
be profitable, that daily quantity of garbage would not 
pay expem,es. 

For example, the daily quantity of garbage of New 
York and Brooklyn is at least 1,000 tons, and at the es­
timate of Dr. Terne it would contain 15 per cent of 
grease to be extracted. It !'equires five handlings to 
place it in the extractors and remove it into the evapo­
rators, and from thence to the storage sheds; then it 
ha� to be put into bags and barrels, weighed and 
shipped. 

The usual evaporating capacity of coal in large fur­
naces is about one pound of coal to evaporate eight 
pounds of watf>r. By scientific tests, under the best 
conditions, eleven pounds of water have been evapo­
rated by one pound of coal at Woolwich. In materials 
containing 15 per cent of fat the best results have been, 
so far as I know, one pound of coal to six and a half 
pounds of greasy waters. The naphtha process pos­
sibly is cheaper, but very dangerous. and hence would 
not be allowed ill cities. Hydrocarbon oils for fuel 
can be used at less cost than coal or naphtha. Now, if 
the garbage of New York and Brooklyn had to be dis­
posed of in this way, it is apparent that the plants 
necessary to effect it promptly, before the mass would 
begin to ferment, would be of enormous capacity­
otherwise the extracting or evaporating process is far 
more difficult. 

Fifteen per cent of grease to be extracted from 1,000 
tons of garbage would be equal to 150 tons daily, leav­
ing 850 tons, from which 70 per cent would have to be 
evaporated to bring it down to 8 per cent of moisture, 
instead of 4'41 per cent, as given in Dr. Terne's figures, 
because, if dried down to this, it would reabsorb up to 
8 per cent moisture from the atmosphere at ordinary 
conditions; so it is waste of fuel to dry it down lower. 
This would then net 255 tons of dry material. N ow, if 
this material at 4'40 per cent of moisture would show 
but 3� per cent of ammonia, at8 per cent of moisture it 
would only show a little over 1%; per cent of ammonia, 
which, at $2.30 per unit of ammonia-the present quo­
tations-would only be $4.02� per ton. But the low 
percentage in phosphoric acid-potash, as given in Dr. 
Tere's analysis-I am afraid would not be considered 
merchantable; for at present the agriculturists of the 
country are awakening to the fact that it is not so 
much ammonia which the plant can absorb through 
their leaves (lungs) from the atmosphere that is wanted 
in a fertilizer as it is phosphoric acid, potash, and lime, 
which render the earth silicates soluble and absorbable 
by plants, to give strength to their stalks and life to 
develop their growth. So that ammonia (except in 
trucking) as a basis of value in a fertilizer is now being 
largely discounted. 

On the basis of 1,000 tons per diem treated as indi­
cated in the foregoing, the following results show that 
it may be done advantageously if a market could be 
found for the products: 

Grease suitable for lubricating and rongh soap about: 

150 ton s at $8 per ton (grease).",., . " "., ..... , .. " .. "., $1,200 
225 " "$4 " " (fertilizer)............ .. ....... .... 1,000 

$2,220 
I figure n sing oil as fuel, handling, etc .,................... 1,405 

Perday... ...... ............... .. ................ 715 

Certainly this is alluring enough to capitalists if a 
market could be found; and possibly the fertilizer would 
sell readily at an advanced price if so treated as to bring 
up its percentage of phosphoric acid and potash. It is 

Steering by Telephone. sugar used for this special purpose was less than dur-
For some time Mr. Charles A. Stevenson has been ing the previous year-due to the fact that the grapes 

making experiments for locating the position of ves- were of a better quality than during 1891. 
sels at harbor entrances, which would be of service An interesting method for the manufacture of levu­
when, during certain states of the weather, other ob- lose with beet molasses has met with some success (?) 
servations cannot be easily made. He proposes that 'rhe saccharose is first transformed into dextrose and 
a cable might be laid down in the sea, and, by chang- ll:!vulose. If lime be added, there will be formed a pre­
ing the electric state of the cable, vessels passing near cipitate of levulosate of lime, almost pure, while the 
or over it might be able, by means of a detector on coloring and other substances remain in the solution. 
board, to discover that they were in its vicinity. Some By a careful filtration and carbonatation it is possible 
experiments showed the method to be feasible, since to obtain pure levulose. About 100 pounds molasses 
the sea offers no insurmountable difficulty, and he has are dissolved in 6 pounds water, and the amount of 
constructed two instruments which will act through acid used depends upon the alkalinity of the residuum 
180 feet of water. being treated. 

The first instrument is a coil of uninsulated Clopper A new process for the purification of beet juices 
wire rope dipping into the water at the bow of the with an iron chloride is said to offer satisfactory results. 
boat, and a similar water connection at the stern. If It is claimed that the purification is more complete 
these are joinl'd by a wire with a telephone on the cir- than possible to obtain with lime and the regular 
cuit, it will be found that, even without an induction method of carbonatation. The chloride used precipi­
coil or other arrangement to magnify the effect, a very tates the albumen, and other organic substances are 
sensitive instrument is produced, and that, when the also precipitated at same time. Raw juices from the 
wires from bow to stern of the boat are at right angles battery are mixed with lime until their alkalinity is 
or nearly so to a cable laid in the water at some dis- about 0'08 per cent. and to 30 gallons of juice is added 
tance from it, the sounds produced by a magneto- one quart of iron chloride. Lime is then mixed in and 
electric machine connected to one pole of the machine the liquor heated to 1760 Fah. Second carbonatation 
are audible in the telephone. If the water connec- follows, and to 25 gallons of juice � pint chloride is 
tions are equidistant from the cable, as they would be added. The saturation that follows should bring the 
if the boat were immediately over the top of it, or alkalinity down to 0'05; and when this purification is 
lying broadside on, no sound is heard. The action properly done, there remains no trace of iron.-The 
takes place when the coils in the water are insulated. Sugar Beet. 
The Clable also may be insulated or uninsulated. The ------__ .... __ , -<1 __ -----
action is similar with an induction coil, and will also Testing Twelve-Inch Shot. 

act if the potential of the cable is charged and is then A very successful trial of 12-inch shot took place at 
kept so. With the coils separated ten feet (at the bow the Sandy Hook proving ground, March 29. The ex­
and stern of a small boat put down from the vessel) penses incurred by the government and the manufac­
and an insulated wire 400 feet in length, laid through turers amounted to over $17,000, the armor plate alone, 
a small lake of brackish water 15 feet deep, the alterna- which was used as a target, costing $12,600. The trial 
tions produced by the bobbins of a magneto· electric of the 12-inch armor-piercing projectiles was made 
machine were perfectly distinct at the end of the lake with t.he 12-inch guns supplied by the Watervliet Ar-
340 feet away from the wire, and the limit of audi- sen aI, while the projectiles were made by the Midvale 
bility could not be ascertained. Further trials will be Steel Company, of Philadelphia, and the Carpenter 
necessary to determine the law of the falling off of the Steel Company, of Nicetown, Pa. The new shot are 
intensity of sound with the increase of the distance three and one-half feet long and weigh about 1, 000 
from the cable for a given fixed distance between the pounds. The heads of the shot are hardened by a 
water connections, as well as to determine the law of secret process. The target was an oil-tempered, an­
increase of intensity for any increase of distance be- nealed, nickel-steel plate made by the Bethlehem Iron 
tween the bow and stern connections for a given fixed Company. The plate was 13� inches thick, the length 
distance from the cable. was 16 feet, the width 9 feet and the weight was 35 tons. 

Mr. Stevenson's second instrument is a coil of insu- In all four shots were fired, and a num ber of spectators 
lated wire surrounding a core (that is, an electro-mag- were present in spite of the cold rain storm. The plate 
net with a telephone in the circuit of this coil). With was set up 150 yards from the gun and the charge used 
this instrument the making and breaking of the cur- was 355 pounds of brown prismatic powder; the cham­
rent produced through a wire 200 feet in length could ber pressure was 23,000 pounds. All of the projectiles 
be detected through 60 feet of salt water. When sunk pierced the plate, which was cracked in all directions. 
in water the sound seems just as loud. He is of opinion The first (Carpenter) shot when dug out of the sand 
that the action of the instrument consists in the break, bank was found to be broken, the other shots were not 
if broken sufficiently rapidly, inducing a current in I broken. The heat generated by the force of impact 
the coil, which the core intensifies immensely. The on the plate was about 6000 Fah. The behavior of 
sound in a Bell telephone with the instrument was the projectiles was regarded as highly satisfactory. 
almost deafening with 15 feet depth of water. This The government has contracts for about 250 of the 12-
electro-magnet system of induction, in contradis- inch shot. 
tinction to the parallel wire system, has no earth con- • • _, • 
nection, being entirely insulated, and must, therefore, Mercurial Soap tor Cholera. 

be a case of true induction through water. According to the American Architect, two chemists 
.. • • , ... of Hamburg, MM. Forster and Nijland, have published 

Sugar UelD!!. some studies 011 the cholera infection, from which it 
On several well organized beet farms recently visited appears that soap is one of the best known sterilizers 

in France, cows receive 110 pounds of residuum beet of water suspected of infection. For a long time after 
pulp per diem, to which is added 44 pounds of a fer- the cholera epidemic of last summer, the people of 
mented product, consisting of chopped straw, etc. The Hamburg were afraid even to bathe themselves with 
cows under this ration yield on an average 12 quarts Elbe water, but MM. Forster and Nijland show that 
of milk daily. As the season advances the pulp ration ordinary toilet soap, added at the rate of an ounce to 
is reduced. about twelve quarts of water, will kill the cholera 

We are informed that recent improvements in the bacilli in ten minutes. This would be a large propor­
Barbet distilling appliances permit the production of tion of soap to use in a bath, but as most people, in­
alcohol that is so pure that a permanganate solution stead of dissolving soap in the bath water, apply it to 
produces no discoloration, even after one hour. A few .the skin with a sponge, it is probable that the water 
years since, in alcohol made in stills, the chemical in actually brought in contact with the skin is generally 
question would show itself after a few minutes. The soapy enough to be harmless. If, however, it is de­
Barbet methods for alcohol analysis have become sired to obtain greater security, a soap containing a 
standard, and have been officially adopted by several small quantity of corrosive sublimate may be used. 
governments of Continental Europe. Many "complexion washes "'contain this drug, which 

The total sugar production was less during last than is said to have a beneficial effect on the skin, however 
in previous campaign; the causes are numerous. The dangerous it may be internally, so that no hesitation 
area devoted to beets was about 500,000 acres. When' need be felt in employing soaps medicated with it, and 
it is considered that $4,000,000 are paid in wages at fac- a very small quantity is suffici�nt. W�th a soap con­
tories and several millions for farm labor, the beet taining one per cent of corrOSIve sublImate, added at 
sugar industry of the country has obtained a position the rate of a quarter of an ounce of soap to sixty quarts 
upon which much of the general prosperity of the state of water, all the cholera bacilli will be' killed in one min­
depends. ute, and half the dose will kill them all in .ten minutes; 

The average sugar made in a French beet sugar fac- while the sublimate alone is still more actIve, an ounce 
tory is purer than sugar obtained elsewhere. It has being sufficient to destroy, in five minutes, all the 
been found, for example, that for sweetening pur- cholera microbes in about a million quarts of water. 
poses twice as much Austrian sugar is needed to pro- _ ,_, _ 
duce certain results as would be required of the F!'ench THE strongest timber known is the "Bilian" or 
product. The low price at which the rival sugars are. Borneo ironwood, whose breaking strain is 1'52 times 
sold is misleading the general Eastern publico In I greater than that of English oak. By long exposure it 
Damascus, for example, a certain paste is mado, in becomes of ebony blackness and immensely hard. 
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212 Jeieutift' �meri,al. 
AN IMPROVED WRENCH. I is driven by his increasing buoyancy rapidly to the 

This wrench, shown in perspective in Fig. 1 and in surface. If he has not gone too far when conscious­
iection in Fig. 2, has been patented by Mr. Frederick ness of his danger grows greater than his eagerness for 
S. Seymour, of Lake Geneva, Wis. (P. O. box 161), the prey, the muscles of the body may be able to counter­
invention being-an improvement on a former patented act this, but above this limit he will continue to float 
invention of the same inventor. The wrench has a upward, the swimming bladder getting more and more 

flxed and a movable jaw, the fixed jaw having on its inflated as the unfortunate creature rises. Death by 

inner clamping surface a pad of leather or similar ma- internal rupture results during this upward fall, and 
terial, and the other extremity of this member having thus it happens that deep sea fish are at times found 
upper aud lower knuckles forming a recess in which is dead and floating on the surface of the ocean, having 
pivoted the movable jaw. The back member of the tumbled up from the abyss. 

SEYMOUR'S WRENCH. 

fixed j(tw has also at one side a socket and at its other 
side a recess adapted to receive the· T-head of the 
wrench handle, one branch of the head haVIug on one 
face a cam, and the rear member of the movable jaw 
preventing the head from disengaging with the body 
of the wrench. When the head of the handle is in 
normal position, the cam will be opposite a recess in 
the body of the wrench, and the jaws will be 
parallel, as shown in Fig. 2, but when the handle is 
turned to the position shown in Fig. 1, the cam en­
gages the rear member of the pivoted jaw, and the jaws 
are thus carried to positive engagement with the nut 
or ather article to be clamped. 

. ,  .. .  
Lime J uice Cor Scurvy. 

Probably few persons outside the industries actually 
concerned are aware that under the provisions of the 
British lime juice act the Board of Trade are empowered 
to compel the ships' captains to serve out to their crew 
a fluid ounce of lime juice per day, and to hold the 
masters responsible for the actual swallowing of the 
dose hy the men. Any case of recalcitrancy on the 
part of one of the crew has to be entered into the 
official log book, and in case these precautions are 
neglected the master is liable to a heavy penalty. 
Thanks to the provisions of the act, scurvy has been 
almost stamped 
out. 

Deep Sea Fish. 

THE BALTIMORE TRACTION COMPANY. 

Of the seventy-five miles of track now included in 
the system of this company, thirty-five miles are oper­
ated by electricity, fifteen miles by cable, and twenty­
ti ve miles by horses. 

The Druid Hill Avenue cable line, which has been 
in operation since May 23, 1891, was virtually the be­
ginning of rapid transit in Baltimore. The Gilmor 
Street cable line, which runs west from the center of 
the city and then north to Druid Hill Park, is built 
upon the same general plan as the first line, with some 
changes in the driving machinery. The strictly unique 
feature of the Gilmor Street line is its power house, 
the Epworth power station, as it is called from the 
fact that the machinery is installed in what was 
formerly the Epworth Methodist Church, at the cor­
ner of Gilmor and Mosher Streets. Francis H. Ham­
bleton is the chief engineer of the Traction Company. 

The engine room is 79x58 feet, the tension room is 
51X72 feet, the boiler room is 41x104 feet, and the 
coal room is 41X47 feet. The machinery consists of 
two plain Corliss engines, 36X60 inches, built by the 
Corliss Steam Engine Company, of Providence, R. I. ,  
and driving gear for two ropes, built by the Robert 
Poole & Son Company. 

The two cables, 10,000 and 22.000 feet in length, are 
driven at the same speed-eleven and a half miles-but 
each has its independent driving gear. A rope drive 
of twelve ropes is used, the driving pulleys being ten 
feet in diameter and the driven wheels twenty-four 
feet. In this rope drive Mr. Hambleton has introduced 
a device for equalizing the strain on the cables. In­
stead of driving the two twenty-four foot pulleys of 
each set of gears from a single ten foot pulley on the 
main engine shaft, the driving pulley is split and pro­
vided with a compensating gear on the order of the 
Whitton gear for cable drums. With this compensat­
ing gear on the rope drive, and the Walker differential 
cable drums, a complete equalization of the power is 
assured. The cable drums are thirteen feet six inches 
in diameter. The tension device, which was designed 
by the engineers of the company and the builders, the 
Robert Poole & Son Company, consists of the usual 
traveling carriage and weights rising and falling in a 
fifteeu foot pit. The tail rope of the carriage passes 
over a fixed sheave at the extreme end of the run, 
through a sheave on the weight, and up again to a 
geared drum, by which any abnormal variations in the 
tension or length of the cable can be met. By this ar-

rangement th� entire length of the run is utilized and 
the somewhat limited space is used to the best advan­
tage. This plant has capacity in excess of its present 
requirements, but it was designed with a view to future 
needs and possible. extensions of the line. We are in­
debted to the Street Railway Journal for our engrav­
ing and the fore�!Oing particulars. 

• 1., • 
A HEATING GAS BURNER. 

This is a burner of the Bunsen type, but just out­
side of and surrounding the flame is held a metal tube 

1-

, I 

WILLIAMSON & BUZBY'S HEATING GAS BURNER. 

with air-receiving openiugs onJits under surface, and air­
discharging apertures in its upper portion, impinged 
by the flame, thus effecting more perfect combustion 
and producing an intense heat. The improvement 
has been patented by Messrs. J()hn R. Williams and 
Isaac W. Buzby, of Seattle, Washington. On the 
gas supply tube, fitted in a suitable bastl, is a conical 
nozzle, surrounded by the chambered lower end of a 
mixing tube, near the bottom of which are air aper­
tures, while in its upper end is inserted the threaded 
portion of the burner. The latter consists of a cast· 
ing, with lateral apertures through which the gas 
issues, and with lugs at short intervals, the top of the 
casting being closed by a disk which rests upon the 
lugs and is secured in place by screws. The sur­
rounding air supply tube is supported by right­
angled rods, and is preferably of oval section, al­
though it may be circular or triangular in section, 
and its lower air-receiving openings are larger than 
the discharge apertures. The flame, impinging upon 
this hollow ring or tube, raises it to a high tempera­
ture, and correspondingly heats the air discharged 
therefrom to mingle with the gas of the flame. 

• t.1 • 
quadruple Birth. 

A recent number of La nustracion de Cuba states 
tha t o n  the 
27th of Febru­
ary last, Ma­
dam Buenviaje 
Carillo, wife of 
District Attor­
ney Don Luci­
ano Jimenez, 
of Remedios, 
gave birth to 
f o u r  rob u s t  
children. A 1 I 
doing well at 
last accounts; 
the little ones 
soon to be bap­
tized. 

... 

Dr. Hickson, 
i n  h i s  n e w  
b o o  k, "The 
Fauna of the 
Dee p Se a ," 
points out in a 
very vivid man­
ner an extraor­
dinary danger 
to which t h e  
deep s e a  fish 
are liable. At 
t h e gre a t  
d e p t" h s  a t  
which they live 
the pressure is 
eno r m o  u s-­
about two and 
a half tons on 
the square inch 
at a depth of 
t VI 0 thousand 
five hun d r e d  
f a t h oms . It 
sometimes hap­
pens that in the 
excitement of 
chasing a pro­
spective m e a l 
the unwary fish 
rises too high 
above his usual 
sphere of life, 
when the gases 
i n  t h e  swim­
ming bladder 
expand, and he GILlIOR STREET OABLE POWER STATION-BALTIlIORE TRACTION COllPANY. 

SHOES a r e 
now made of 
.-the thick 
g u  i p u  r e  des­
cription. They 
are very dainty 
and yet strong. 
G o o  d leather 
shoes and boots 
are to be had 
v e  n t i l  ated in 
such a manner 
as not to expose 
the foot to wet 
or damp. This 
is an exc.ellent 
move, as thick 
leather ,is apt 
to heat the foot 
unduly, caus­
ing great dis­
comfott to the 
wearer. 
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. PRIEDBURO'S BUli8EN BURNER. 8TEAK TROCAR8 WITH 8ERl'OLLET'8 BOlLER. A gutter shape has been adopted in order to in-

The Bunsen burner illustrated in the cut is the in­
vention of Prof. L. H. Friedburg, of this (!ity, and is 
designed for chemical laboratories. It disposes of the 
troubles incident to the ordinary type of construction, 
such as the jumping down of the flame and smoki­
ness at the tip. It consists of a base with the usual 
nipple for attachment of the rubber supply tube, and 
with a tube terminating in a gas orifice in the center 
of the base. This orifice is of approximately rectangu-

Mr. Serpollet's generators for the instantaneous pro- crease the rigidity and permit of reaching high pres­
duction of steam, to which we have several times call- Bures without distortion. Instead of working by 
ed the attention of our readers, have, up to the pres- flexion, the sides work one by traction and the other 
ent, been limited to a power of from five to six horses, by compression. 
in consequence of the spiral form given the tubes con- The injection of cold water is effected through tho 
stituting the element of the boiler. In order to rea�h lower part, while the steam at 250 or 300 degrees 
a power of from 15 to 20 or more horses, it was neces- escapes from the last element in order to reach the 
gary to multiply the elements and to substitute for valve box. The tubes being arranged at the lower 
them straight bars grouped quincunxially and mount- part of the boiler, nearest the firebox, t�us always 
ed in tension, with tubes supporting the high pressures preserve a relatively low temperature, and ; run no risk 
without strain or distortion. This result is now ob- of being burned. 
tained by the use of U tubes that permit of effecting Such a boiler weighs only 600 kilogrammes. With a 
a saving in the weight of the apparatus, of increasing total external surface of tubes of 4 square meters and 
their specific power of vaporization and of thus ap- a grate surface of 26 square decimeters, it produces 
plying them to locomotion with certain advantages sufficient steam to develop a power of 20 horses at a 
that we shall set forth in taking as an example the pressure of 5 kilogrammes per square centimeter-a 
application that has just been made of them in the power that may reach that of 40 to 50 horses on allow­
propulsion of tramway cars upon one of the best pa- ing the pressure to reach from 10 to 15 kilogrammes 
tronized Parisian lines. The vehicle that is now run- per square centimeter. 
ning in Paris, from the Madeleine to Clichy Place, is A boiler is heated with coke, which is packed in 
an ordinary type of the car of the Tramway Company small boxes each containing a supply sufficient for a 
of Paris and of the Department of the Seine. run of from 10 to 12 kilometers, and that are put in 

The system, as a whole, adapted to the car, in order at the terminus. The quantity of water carried is 
to render it automobile, motors, generator, 

. 

accessories, water and fuel, weighs about 
1, 500 kilogrammes, the car weighing 3,500. 
The car, empty, in running order, therefore, 
weighs five tons. With forty passengers of . 
70 kilogrammes each, the total weight 
reaches 7,800 kilogrammes. 

When the automobile car hauls another 
weighing, when empty, 3,200 kilogrammes 
and carrying thirty-two passengers, which 
represents 5,440 kilogrammes, we reach a 
total weight of 13, 240 kilogrammes. 

FRIEDBURG'S BUN8EN BURNER. 
It is this heavy load that the motive sys­

tem combined by Mr. Serpollet permits of 
hauling, with a mechanical part whose 

lar or slot-like form, one easy to clean and which has weight scarcely exceeds a . tenth of the total 

proved adapted to secure the mixture of air and gas. weight. 
The base supports a brass tube, about an inch in in- The steam generator and the driving appa­

ternal diameter, which surrounds the gas jet like a ratus are installed in the front of the car 

chimney. A second brass tube telescopes over this (Fig. 3). These apparatus, few in number, 

one. The top of the telescoping tube is covered with comprise a starting pump, a regulator of 

a diaphragm. A circle of holes are drilled in the speed through a return of feed water to 

diaphragm near its periphery, through which the air the tank, and a reversing lever. 

for mixing with the gas enters. The combustion The motor is fixed beneath the platform, 

tube passes through the center of the diaphragm. with its:axis in the same plane as that of 
Fig. S.-GENERAL VIEW OF A 8ERPOLLET TRAMCAR HAULING 

ANOTHER CAR . '  
In operation the gas is turned on, and entering b y  the axles. It consists of two steam cylin,-

the central jet, rises into the central combustion tube, ders of 13 centimeters internal diameter and 13 centi­

and as it does so draws in air which mixes with it. It meters stroke, arranged at each extremity of the car 

ill lighted at the top of the combustion tube. A very and acting upon the axis through two cranks keyed 
perfect flame results-showing not the least particle of at right angles. 

yellow, provided the telescoping tube is rightly set. The entire mechanism is hermetically inclosed in two 
It is here that one of its best features appears. By iron plate boxes, in which lI.re disengaged the vapors 

raising the telescoping tube more air is admitted to of the lubricating oils eventually produced in · the 

mix with the flame, and by lowering it the supply can running at a high temperature. These two boxes 

be cut off almost completely. Thus the burner can be debouch in the ash box. th,rough a wide conduit, and 

adjusted for any gas, natural or artifi- it is through the latter �hat the air enters that sup­

cial, so as to give a proper flame. The l'lies the firebox (Figs . .• 1 and 2). The vapors of oil 

character of the flame for a given gas carried along by the air are consumed on the grate 

can also be made to vary from a full before reaching the chimney. The noise that might 

yellow to a blue superoxidized one. be produced by the exhaust is suppressed by the use 

It is almost impossible to make the of a deadening .reservoir interposed between the 
flame jump down, but if it should, the chimney and the ;e��haust. The cloud · of steam is 

pushing down of the telescoping tube suppressed by the very fa�t of the use of superheated 

brings the flame back, when the tube steam as soon as the system of tubing has reached the 
can again be raised to give the desired normal temperature. The cloud of smoke likewise is 

smokeless flame. The burner will work suppressed through the use of coke as fuel. 

in any position. It is proimsed The boiler consists of eighteen elements, each com­

to mount some on universal . prising two· straight tubes connected by an elbow. 

joints, so that they' can be in- These tubes, which are 45 centimeters in length, 

clined in any desired direction. have the form of an inverted U, and are 12 millimeters 

The burner may fairly be Said in thickness. These eighteen elements, connected 

to represent an important ad. iu · series, are arranged horizontally, and so distrib­

vance in laboratory appliances. uted as to break the ascending column of hot gases. 

... . ... 
REID'8 " LIGHTNING " BRACE. 
This improved brace is especi­

ally designed for light boring 
and screw driving. It is very 
quick in its work, and as the 
power is applied on the top, it 
may be usedwith great force. It 
may be used automatically, run-

likewise renewed at the terminus at the rate of about 
12 liters per kilometer traversed. The consumption 
of coke is about 1 '7 kilogrammes per kilometer on a 
level for the automobile car alone. 

Incrustation of the boiler can never occur, for every 
time that the production of steam is arresteu, either 
for the stoppage of the car or descending a declivity, 
the generator is emptied by a return to the tank. 
The steam contained in the valve boxes, tubing and 
generator takes a direction backwa.rd in sweeping 
the sides of the tubes with great force ; so, in this sort 
of application, no other preventive measure is taken 
against incrustation than that resulting from the very 
operation of the system. 

The order of the products of combustion is itself an­
nulled through an ingenious artifice that we shall de­
scribe. 

The steam generator is provided, in addition to its 
malilonry, which is insulating from a thermic point of 
view, with an iron plate jacket between which and 
the generator there is an annular space for the cir­
culation of a stratum of air. This jacket also sur· 
rounds the chimney up to the top of the roof of the 
imperial ; but the real chimney of the generator de· 
bouches in this external chimney at a level of 1 '5 
meters below the upper orifice. The exhaustion of 
the gases of combustion and of the steam that has 

. ning the. bit both ba.ck and for· 
ward, or to turll the bit one way 
only, as iii: necessary to drive a 
screw or bore. a· bole with an 
auger bit. This is done by means 
of the divided head, which acts 
as a fast and loose pulley, there 
being no ratchet about it to get 
out of order. It is made strong 
and durable, the metal part 
finely polished a n d  n i c k e I 
plated, and the triql,ruings of 
lignum vitre and rosewood. · This 
brace is manufactured by A. H. 
Reid, No. 3000 Market Street, 
Philadelphia, Pa. FigI. 1 " S.-DETAILS OF THE lIECll41fJD: OF SERl'OtLET'8 STEAK TRAKCAR. 
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been used brings abont a strong influx of air into the 
annular space, and the diffnsion of the gases in the 
air takes place in the conduit before they make their 
exit into the open air. 

On another hand, as the chimney is perfectly con­
cealed behind the front side, it is impossible, at first 
sight, to recognize the mode of propnlsion employed. 
The motor actuates the axle through the intermedium 
of two parallel chains, the ratio of the wheels of.which 
is 1 (driving shaft) to 3 (axle). 

T he chains are so arranged that one of them alone 
shall be capable of assuring the service. The chain 
wheels are keyed in such a way that one of them alone 
shall operate, the other having to operate only in case 
of breakage of the other. The two axles are rendered 
interdependent through a third chain. 

The transmission by chain makes the carriage roll 
very easily, while at the same time, on account of the 
multiplication of speed, it effects an almost constant 
stress and facilitates starting. 

O wing to such arrangements as a whole, the gradi­
ents of Clichy Avenue, which reach nearly 5 to 100, are 
easily traversed at speeds that reach 16 kilometers per 
hour. 

We find again in this new and interesting application 
of Mr.JSerpollet's quick-vaporizing generator all the 
charact erist ic general advantages of his invention, and 
which have so often been brought to notice in connec­
tion with previous applications that it seems useless to 
revert to them. As for the special advantages, we may 
point out in particular the possibility of approaching 
and ascending any gradient whatever without loss of 
!'peed ; the peculiar elasticity of the generator, propor­

.tioning at every instant the stress to be overcome ; the 
absence of noise, smoke and odors that other systems 
of propulsion do not realize to the same degree ; the 
faCIlity of driving ; and, finally, the sa ving in steam 
resulting from its being used in a superheat­
ed state. 

These advantages are more than are 
nece!'sary for assuring steam tramcars of 
the Serpollet svstem a certain number of 
applica t ions, in presence of t.he opposition 
met with by the trolley system of elec tric 
propulsion on the par t,  of the administrative 
a.uthoril ies.-La Natltre. 

.. I . ,  .. 
ArtifiCial . Glaclerll. 

Teachers who have iound it difficult to 
make the movements of glaciers clear to 
their pupils may find it helpful to use one of 
these simple methods, which are given by a 
German writer. For ice, he substitutes Yel­
low Pitch, the surface layers of which, after 
exposure to the air, show about the same degree of plas- : 
ticity and brittleness that ice has. Take a square tray ' 
which has a slanting gutter ; this gutter must first be 
lined with a layer of very hot pitch, to prevent the 
mass from rolling down. Then pour in the rest of the 
pitch. As it moves downward, cracks are made from 
the edges toward the center at an angle of 45° to the 
edges. and join transverse fissures which are prodnced 
in the middle. Where the tray widens, longitudinal 
crevices are produced. 

Th e other method di1fers from this only in coating 
the surface of the pitch with a layer of white paint, so 
that the cracks appear black on white, and are more 
easily seen. The writer says that particular forms of 
cracks can always be observed at the same parts of 
the tray, and that the motion, which has the same kinds 
of variation noticed in glaciers, can be studied with 
the m icroscope. 

. ' . 1 . 

J titutifit �lUtritl •• 
of shade is got by different periods of immersion or in 
varying the order of tanks used. The varnish prevents 
the sulphates affecting the stone at those points, ac­
cording to the density of the varnish. 

In the case of some French stones where there is a 
good deal of shell or flint, this process of artificial vein­
ing is not necessary, as the same result is got from the 
existence of shell, and this Marseilles stone has been 
made into very effective balustrades, as well as fire­
places and table tops. Very dark colors, for instance, 
are got by using copper and iron sulphates. Zinc and 
iron alternately give light yellow, while the use of the 
three in turn gives dark yellow and brown in variega­
ted tints. Black and gold, too, may be got by making 
the stone yellow before varnishing, after which the 
black bath is used, so that the veining takes the gold 
tint. Infinite variety is possible in the manner indi­
cated. After this treatment in the sulphate baths, the 
stone is immersed in a water bath maintained at 50° 
Cent. to thoroughly fix the colors, all air meanwhile 
being expelled ; and here it may be stated that the 
color permeates the fnll thickness of the stone, as is 
shown by blocks cut into several thicknesses. The 
process th us far takes only a few minutes, and the 
stone is then dried in an oven of a temperature of 90° 
to 100° Cent., remaining probably for twenty - four 
hours. It is then immersed for a corresponding period 
in an indurating bath-in a solution of sulphate of 
zinc-which does not affect the color, but effectually 
hardens the stone, closing up the pores, so that when 
removed it approximates the density and the specific 
gravity of marble. and has all its beauty and wealth of 
coloring. It is afterward polished in the usual way. 

. . . .  ., 
IMPROVED ;JOURNAL BOX SUPPORTS. 

The construction shown in the accompanying illus­
tration, for the support of journal boxes, is simple 

I 
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HEY'S ADJ'USTABLE ;JOURNAL BOX SUPPORTS. 

and durable, and admits of convenient adjustment 
according to the position of the shaft. The improve­
ment has been patented by Mr. Jean Hey, of Stras­
burg, Germany. Figs. 1 and 2 show the applica· 
tion of the improvement in connection with a hanger 
or bracket support, made to form a pivot to support 
the bearing, which is arranged to turn eC,centric�lly, 
and be thus raised or lowered. The circular box, A, 
eccentric to the axis of support, as shown in longitu-

Llmellto ne lUade Into Marble. dinal and cross section in Fig. 3, has an eccentric base 
Various modes of coloring limestones have been de- flange or disk with a circular offset on its rear face 

veloped, but the latest that has come under our notice engaging a circular recess on a disk of the hanger or 
i� described in a recent number of Engineering as bracket. The base flange or disk is rabbeted, and 
follo ws : engaged by a correspondingly rabbeted ring, B, held 

Marble is a natural product, so that this title is per- in place by bolts, C. When the bolts are screwed up the 
haps inadmissible, but works have j ust been started ring clamps the base flange or disk, but when the bolts 
at Chelsea in which the natural process is so closely are loosened a complete revolution may�be given to the 
imitated by chemical means that there is produced so base of the support, thus permitting a wide range of 
near an approximation to marble as almost to justify adj ustment. 
the name .. Nature's process is hastened, and is more • j • I .. 
directly under control, so that although the veining Long Dilltance Tranllmlllllion oC Stearn. 
may be varied as art demands, there can be a large At a recent meeting of the Am erican Society of Me­
production of a uniform tint of stone, if desired. The chanical Engineers, Mr. Eckley B. Coxe described a 
process known as the Moreau-Rae is simple, and by method he had us.ed in carrying steam a long distance. 
it all limestones or chalk may be converted into the At a colliery they wished to carry steam to a water­
�mblance of marble of any tint or combination of works about 4, 500 feet over a hilI from the boiler plant. 
shades, while the specific gravity is increased .25 per A trough was made by nailing the edges of two b<;>ards 
cent. With limestone, carving 'or turning is more easily together, so that they formed a right angle. The 
done than with marble. The first process thereafter trough was supported by two stakes driven in the 
is to prepare for veining. On the surface of water there ground, and crossing just beneath the trough. The 
is sprinkled a varnish composed of sesquioxide of iron, pipe was laid in the trough resting n cast iron plates, 
gum thus and turpentine ; and water being unstable, the pipes surrounded by mineral wool, and a Aimilar 
a freedom of design is obtained , especially when the inverted trough placed over the top. To allow expan­
turpentine is broken up by sprinkling of soap. The sion, a bend was made to one side at the top of the 
stone is dipped on the turpentine and subsequently hilI, and then it was turned back to its original direc­
immersed in baths of metallic solutions. These are tion. A large receiver was introduced in the pipe at 
of sulphates of iron, copper or zinc, separate or in com- the pnmps. This was made of three sheets of an old 
binations, the specific gravity varying from 1 '2 to 1 '5. boiler, and was 34 inches in diameter. This also 
They may be termed the primary colors, and variety I served as a separator. As the elevation was 1,800 feet 
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above the sea, the cold was excessive in the winter 
time, but this arrangement has been in use since 1877, 
has cost nothing for maintenance, and has given no 
trouble. Mr. Coxe believed that the secret in carry­
ing steam long distances to an engine without causing 
a drop in the steam pressure waR in the use of a re­
ceiver or reservoir. 

Our Exportll oC Ferro-J!langanelle.* 

A short time ago the Engineering and Mining Jour· 
nal called attention to the wonderfully low cost at 
which pig iron is being produced at well located fur­
naces in Alabama, the figure given, viz., $6.37 per ton, 
being, we believe, lower than anywhere else in the 
world. We can now claim also that ferro-manganese 
is being produced in this country at a lower cost than 
anywhere abroad, and the credit for this is d ue to the 
Carnegie Works, which have always been in the van 
of industrial improvements, and which have been one 
of the chief producers of ferro-manganese for many 
years past. So successful have they been in reducing 
the cost of production that they are now able to shi p  
ferro-manganese from Baltimore to Glasgow, Antwerp, 
Hamburg, and Rotterdam, sending more than one 
thousand tons in October, November, and December, 
1893, and a certain amount also from New York, while 
more it an 1, 200 tons have been shipped in the first 
two months of the present year. We are not advised 
as to whether any was shipped from Philadelphia also. 

A part of this ferro-manganese has been exported 
under the name . .  manganese ore, " but there is no 
mystery as to what the material actually was. The 
invoiced value was a little l�ss than two cents per 
pound, or about '$44 per groSs ton. At present the 
market quotations of ferro-manganese are $52 to $53 
per ton in Pittsburg, the present import duty being 
three-tenths of one cent per pound, or $6.72 per gros� 

ton. Ferro-manganese and spiegeleisen are 
very important products used in steel mak. 
ing, and our consumption of them may be 
appreciated from the fact that the produc. 
tion of spiegeleisen and ferro-manganese in 
1892 amounted to 179, 131 gross tons, thougb 
in 1893 it declined to 81, 118 tons. The high 
price of the product has cauAed earnest 
search to be made in this country for an ore 
well suited for its production, and numerous 
mines have been opflned, but for one reason 
and another they have not succeeded in SUP" 
plying the demand. The production of 
manganese ore in 1892 was 19,117 gross tons, 
and in 1893 it reached only 9,150 tons, a de­
cline almost proportionate with the falling 
off in the output of spiegel and ferro. The I remainder of the ore used comes from the imports of 

iron ore (including manganiferous ores) which, in 1892, 
amounted to 806,585 tons and in 1893 to 526,951 tons. 

The Carnegie Company certainly deserves the high· 
est commendation for the skill shown in the economi­
cal management of its plant, which has enabled it not 
only to produce steel rails in competition with the 
world , but to make ferro-manganese in part from im­
ported ores, and actually export it to the home of ferro 
production, Belgium. 

• j . . ..  
Origi n oC tbe DoUar J!lark-Flve Theorllell. 

Below I give five theories of the origin of the dollar 
mark ($), they being selected from about twentYlseem· 
ingly plausible solutions : 

1. That it is a combination of " u. S.," the initials of 
the United States. 

2. That it is a modification of the figure 8, the dollar 
being formerly called a " piece of eight." 

3. That it is derived from a representation of the pil· 
lars of Hercules, consisting of two needle-like towers or 
pillars connected with a seroll. The old Spanish coins 
marked with the pillar device were frequently referred 
to as " pillar dollars." 

4. That it is a combination of " H. S.," the ancient 
Roman mark of money unit. 

5. That it is a combination of P and S, from peso 
duro, signifying " hard dollar." In Spanish accounts 
peso is contracted by writing the S over the P, and 
placing it after the sum. 

According to one writer the symbol of the dollar is a 
monogram of the letters " V," " S," and " J, "  tke dol­
lar being originally a " thaler," coined in the valley of 
Sankt Joachim, Bohemia, and known as a " Joachims 
thaler," and the monogram the initials of the words, 
" Valley San kt J oachm." A writer in giving his opinion 
of " Reason No. 3," as given above, says : 

" The American symbol for dollar is taken from the 
Spanish dollar, and the origin of the lIign, of course, 
must be looked for in associations of Spanish coins. 
On the reverse of the Spanish dollar is a representation 
of the pillars of Hercules, and around each pillar is a 
scroll with the inscription ' plus ultra.' This device in 
course of time has degenerated into the sign which a1 
present st�nds for American ItS well as Spanish dollars! 
, $.' The scroll around the pillars represents the two 
serpents sent by Juno to destroy Hercules in his cradlll 
in mythologic lore. "-St. Louis RepUblic. 
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CARBORUNDUM. Westinghouse alternating dynamo, with the various luminous rays over a very wide surface. They like-

Carborundum, the new abradent, according to the special pieces of machinery necessary for working up wise contain a reservoir of compressed air. which is 
inventor or discoverer, is the result of both invention the new material. connected by a flexible tube with the tube that bor­
and discovery. It was produced after long research Our front page engraving illustrates the various del's the top of the net. The flexible tube is provided 
and careful and intelligent experimentation, and in steps in the manufacture of carborundum. and gives with a three-way cock that puts the interior of the 
its product.ion the inventor made the important dis- a faithful portrait of its persistent inventor. net tube in connection with the interior of the air 
covery that carbon and silica would, under favorable Ordinary Connellsville coke is used, being crushed reservoir, or with the external air, or prevents egress of 
conditions, combine to form a definite compound and ground in barrels to a fine powder. A good qual- the air. This cock is maneuvered by hand or by a 
which was hitherto unknown. ity of glass sand and ordinary dairy salt are mixed clockwork movement started electrically and inclosed 

Mr. E. G. Acheson, the fortunate inventor of the with the coke, the proportions in some cases being : in the buoy. This clockwork movement may also be 
new abradent, made his first experiments in this Coke, 20 parts; sand, 25; saIt, 5 parts. This mixture is controlled from the shore or from a boat. 
direction in the laboratory of Mr. T. A. Edison, when placed in the furnace and subjected to the ihtense The bait employed (worms, frogs, small fish, etc.) is 
that institution was located at Menlo Park, N. J. heat produced in a central core of carbon by the pass- placed in a basket having several compartments and 
These experiments, which were productive of small age of a current of electricity. This core, formed of which is suspended from the luminous buoy. 
results, were followed by others at Gosford, Pa. , and broken coke, is placed in the furnace in the center of I Mr. Trouve has likewise devised a sort of balance, 
again at a later date at Monongahela, Pa. , where all the carborundum mixture, which is in the form of a I which is placed within the net, and by means of which 
the facilities of an electric lighting station were avail- hollow cylinder, its size depending on the size of the can be approximately calculated the weight of the fish 
able for the work. furnace. In the furnace illustrated it is about eight that may be taken by the apparatus lying at the bot-

The first experiment in the latter place, which was inches in diameter. The electricity is introduced to tom of the water. 
made in 1891, consisted in mixing carbon and clay the core by means of rods of carbon, two inches in 
together and subjecting the mixture to a high tem- diameter, nine in number, ' at each end. 
perature produced by electricity. An examination of From ten to fourteen hours are required to com­
the mass after cooling disclosed minute crystals of a plete the operation of a furnace, the amperes being 
dark blue color. which were very hard and of a bright from 150 to 1,000 during the process. After cooling, the 
luster. The experimenter, with considerable anxiety walls of the furnace are taken down, the top crust 
and some expectation, tested these small particles for thrown off, and the carborundum removed. The illus­
hardness. In his tests nothing available escaped ; he tration shows a furnace partly discharged. Surround­
even submitted a handsome diamond ring to the abra- ing the cylinder of carborundum crystals is a layer of 
sive action of these crystals, thus spoiling the appear- loose white material, having the same composition as 
ance of the stone. After this, many experiments in cllJ'borundum, but lacking in crystallization. 
methods, mixtures and apparatus were made. and After removal from the furnace the carborundum is 
facilities were increased. About this time the inventor thrown into a grinding mill, where the crystals are 
carried to New York the entire amount of material separated by a crushing action. They are then thrown 
produced during two months, and this was all con- into a stream of water, passing through a series of 
tained in a two ounce vial. tanks, of increasing sizes, where they are sized or 

Early in the experiments it was found that the silica, graded. The graded crystals are mixed with an ap­
and not the alumina of the clay, was the more impor- propriate binding material, and moulded (as shown). 
tant factor in the formation of the crystals. Sand was After moulding, the prepared forms are placed in 
SU9stituted for the clay-an experiment which re- " saggers," and these again are placed in a potter's 
suIted in a very much greater production from a given kiln and fired. The firing requires from four to six 
quantity of material. The color of the crystals was days, depending on the sizes of the wheels in the kiln. 
found to be a light green instead of blue, as was the After removal from the kiln the larger wheels, in­
case with the clay. Subsequently chloride of sodium tended for metal or machine work, are turned or trued 
was' introduced into the mixture, not as essential to up (see illustration). This turning up is performed 
the manufacture, but as a eementive to cause the fine either with one of the mechanical tools ordinarily used, 
particles to adhere together, thus facilitating the reo and consisting of star-shaped wheels of steel, or with 
moval of the crystals after they were cooled. a diamond point ; in either case the principle is to tear 

After having thus arrived at methods for producing the crystals from the binding material. 
a uniform product, and one which gave promise of The quantity of carborundum manufactured during 
fulfilling all the requirements of an abradent, the in- 1893 amounterl to 15,200 pounds. 
ventor entered into a thorough chemical investigation Mr. Acheson has recently sold his Austrian patent 

'4 ' . ' . 
Maintaining Streets Without and With Car 

' .. racks. 

In a paper read before a meeting of the Massachu­
setts Highway Association, by W. L. Dickinson, vice­
president of the association and superintendent of 
streets in Springfield, Mass. , he says : 

We have been obliged to paye some of our streets 
with granite blocks, where there was tL car track in the 
center, because it. was impossible to keep the track 
in a safe condition with crushed stone. In fact, we 
have no streets with granite block paving without a 
street cal' track in the center, and there are several 
miles of gravel and macadamized streets with a track 
in the center that are costing a large sum for main­
tenance every year without good results, and it would 
be economy to pave them.  If the car tracks were 
not in these streets, the traffic would be distributed 
over the entire roadway and the cost of maintenance 
would be small. It is generally acknowledged by men 
familiar with traffic and its injurious effects upon our 
streets, that when a street car track is laid in any 
ordinary width street it quickly . increases the cost of 
maintenance and makes it impossible to keep the 
road in good condition for travel. Whatever road 
material you use, he it granite blocks, asphalt, brick 
or crushed stone, the poorest costs the most for main­
tenance. With the introduction of electricity as a 
motive power the mileage of street car tracks is in­
creasing rapidly, and they will soon have the main 
arteries in our cities and towns girdled with electric 
railways. I have selected a few macadamized streets 

in order to increase the amount of production, so as to on carborundum to the Landerbank, of Vienna, and under various conditions of traffic in different parts 
place the new material on the market. At this stage an engineer has been sent over to attend to the erec- of the city of which I can get a perfect record from 
of the business a company was organized under the tion of works at Prague. the books of the highway department for the purpose 
law!;! of Pennsylvania, entitled .. The Carborundum • • • •  • of illustration and comparison. 
Company." In the meantime efforts were made to in- From the figures we find that on residential streets 
troduce the carborundum into th8 diamond cutting A New System. of Fishing. with a moderate traffic and driveway of 30 feet from 
industry. Some of the material was introduced among Mr. G. Trouve has recently published a paper in curb to curb, unincumbered with street car tracks, so 
the diamond cutters of Amsterdam, Holland. which he describes a new system of fishing of his in- that the traffic is distributed over the entire surface, it 

The crystals were found to be too brittle for charg- vention which permits of taking fish automatically, is possible to furnish the traveling public with a good 
ing a lap for the first cutting or roughing, but it proved and which, he claims, may be applied with the same surface of macadam pavement at an average annual 
as efficient as diamond powder for finishing. At this success in lakes, rivers, canals, gulfs, on the coast and cost of 0'013 per square yard for maintenance. On the 
time the production had been increased to about three in the open sea. The arrangement is applicable to other hand, when you put a track in, the center and 
pounds per day. The carborundum first produced was nearly every kind of net now in use, with slight modi- conflne the traffic to a narrow space each side, the 
placed at $10 per pound, but within a short time it was fi�tions. horses and wagons constantly traveling in the same 
reduced to $4 per pound. In Mr. Trollve's system of nets the foot rope is pro- place will, with the immense pressure per square inch 

In 1892 the manufacture of wheels, bones and the vided with a purse and is weighted with lead, as usual, brought to bear, grind the pavements into dust and 
many other forms in which emery and corundum are and for the head rope there is substituted a flattened mud. When you plaGe a car track in the center of a 
used, was undertaken. A vitrified bond was adopted as rubber tube cemented by a flexible rubbt:r tube with street it occupies a position which was originally in­
being the most suitable for holding together the e/l,r- a reservoir of compressed air or with a simple or double tended, when the pavements were first laid, to carry 
borundum particles. Hydraulic presses were procured acting pump. This compressed air reservoir is placed, the bulk of the traffic. 
for pressing the carborund um and binding material according to circumstances, either in a boat or upon Under these conditions it is not at all surprising that 
into the desired forms. A pottery kiln was built for the shore, or else is inclosed in a special buoy to be on a street which receives but a moderate traffic. the 
vitrifying the goods. mentioned further along. If a pump is employed, it, cost of maintenance with no car track in center is in-

The product being still quite small, it was used up in too, may be installed in a boat or upon the shore. creased from 0'013 to 0'063 with the track in the center. 
the manufacture of small wheels and points for den- Let us suppose that the arrangement is applied to a These figures are the average for fourteen years. The 
tists. Twelve thousand sample wheels, one-half inch circular net. The latter, having been cast in the usual average annual cost of maintenance per square yard 
in diameter and one-sixteenth of an inch thick, were manner, sinks to the bottom under the action of its on Dwight Street is 0 '0134, on Water 0 '021+. These 
mailed to the same number of dentists. The manner own weight, where it forms an immovable heap of streets have no car track in center, are in a business 
in which these wheels were received by the dentists, relatively slight bulk, which, by reason of this very portion of the city, and receive a heavy traffic, yet the 
and the great superiority of carborundum for their fact, will not attract the attention of the fish. The flsh cost of maintenance is small compared with Maple and 
uses, is told in the statement that in a period of one are afterward lured to the spot circumscribed by the Central Streets, which are residential streets. Tbese 
year about two hundred thousand wheels and points net by means of bait of different kinds and by light, two streets have a car track in center and receive only 
were disposed of to this trade alone. Large numbers etc. a moderate traffic, but the average annual cost of 
of these wheels are used by the Westinghouse Electric When the moment is deemed propitious for a good maintenance is 0 '063 per square yard, or $610 per mile. 
and Manufacturing Company for the manufacture of �tch, the pump is set in motion and the cock placed Summer Street is the approach to the New York and 
tbe •• ground stopper lamps. " A dozen of these wheeis ·upon the compressed air pipe is opened�. So as to allow New England freight depot, was macadamized in the 
were ordered by thi ... company for a trial. As a result the air t

.
o enter th.e rub.ber tube t�at enmro. , .  �es the .top I summer of 1892, and is s�bject to a very heavs: travel, 

of this trial, the company, it is stated, have used these of the net. As thIS tube becomes mfla,1eQ; It descnbes though the cost of mamtenance annually IS only 
wheels to the exclusion of all others, and their orders a wide circle, and, rising toward the Surface, carries 0 '0055+ per square yard ; while on St. James A venue, 
up to January 4, 1894, amounted to over sixty-four the net along with it without any noise and without macadamized the same year as Summer Street and one 
thousand wheels. agitating the water. The attention of the fish is there- of the main arteries in the residential portion of the 

Before March, 1893, the amount of carborundum pro- fore not awakened and they are captured without city, but receiving ' only an average traffic, has a 
duced was not sufficient to warrant active work on its knowing it, and before they have even attempted to street car track · in center, and costs 0 '141+ per 
introduction for machine and general metal work. make their escape. square yard. Of course it must be understood that 
The first wheels placed on the market were not turned After the catch has been taken from the net, the these results are obtained by the use of a fine quality 
or trued up ; on this account they did not prove entire- compressed air that fills the tube is allowed to escape, of trap rock which comes from the quarries at West­
ly satisfactory in operation. As soon as this imperfec- and the net again .sinks and is ready for a second field, Mass. , and Meriden, Conn. , and is as good ma­
ticn was noted, the manufacturers introd uced appar- operation. terio.l for macadamizing streets as there is in the coun­
atus for turning and truing the wheels. Mr. Trouve's buoys, mentioned above, contain elec- try. Undoubtedly with poorer material the cost of 

The present plant consists of a 225 horse power Rus- tric apparatus in the form of batteries or accumula- maintenance 'would be greatly incrpnsed, especially 
sel engine, 150 horse power Wheeler boiler, a 60 horse tors and carry one or more incandescent lamps that with the traffic confined to a narrow space each side of 
p�wer Babcock & Wilcox boiler, and a 112,000 watt are surmounted by a flattish reflector which sends the a. car track. 
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SUBSTITUTE FOR PIPE TONGS. 

The man who is full of expedients is the one who 
gets along in the world. If what he wants is not at 
hand, something else is substituted., and matters pro­
gress as though every facility were available. 

This applies especially in mechanics, where it is im­
possible to provide a tool for everything, and when 
just the tool required-even though there be such a 
tool-,-is uot at hand. 

Our artist recently saw a mechanic who, desiring 
to unscrew a pipe, and not having pipe tongs or any 
of the usual appliances for such work, picked up a 
wrench and a piece of a round file and applied them 
in the manner shown in the cut. In 
an instant, and without difficulty, the 
pipe was loosened. 

• • •  
WaterprooC Cellars. 

A cellar can be so constructed as 
to be waterproof, if the bottom or 
the floor is first covered with cement, 
the walls built thereon laid in cement 
and the exterior of the walls covered 
with cement. 

This makes practically a water-tight 
basin. The cement used must be the 
best Portland cement, one part ; clean 
sharp sand, one part. After a cellar 
is built it is not so easy to make it 
waterproof. Still it can be done. 
Cover the exterior of the wall with 
the above cement, ditto the bottom, 
and work the cement in under the 
bottom of the wall. 

If these directions are followed, you 
will succeed. But if cheap materials 
are used and the work badly done, 
you will be sure to fail A drain put around the out­
side of the wall, or even inside, below the cellar floor, 
may be efficient in carrying off the water if you can 
give it a good delivery. -The National Builder. 

A PRACTICAL STEAM STAMP MILL. 

J ei,utifie jmtriell. 
The Ice Rink. 

Skating on real ice in summer attire is rapidly be­
coming one of the most popular indoor amusements in 
San Francisco. To native sons and daughters who 
have never experienced the rigors of an Eastern win­
ter, it is a thrilling novelty. To those who have en­
joyed the exhilarating sport in a land of blizzards and 
frosts, it is made more enjoyable by the fact that win­
ter dress is unnecessary. 

These are only a few of the reasons why the frozen 
lake in the big Mechanics' Pavilion, with nearly 10, 000 
squate feet of polished surface, is visited daily by h un­
dreds who can skate a.nd many who are speedily learn-

SUBSTITUTE FOR PIPE TONGS. 
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the ordinary type employed in "cold storage work. The 
difference here is in the manner of freezing. In cold 
storage it is done in tanks and insulated rooms. Here 
the ice is frozen three times a day, and the refriger­
ant used is anhydrous ammonia. This is employed 
to cool the strong brine. After the brine is cooled it is 
pumped through a system of pipes 40,000 feet in length, 
which run through the water that is turned into ice. 
The cold brine absorbs the heat. The floor beneath 
is insulated and made up of dead air cells and covered 
with lead to make it watertight. 

" In the placing of the pipes lies the principal secret. 
The pipes run in three centers from a header at each 

end of the tank. These headers are 
six inches iu diameter, and the pipe is 
taken out of each header at six inch 
centers. This admits of circulating 
the brine from both ends at the same 
time. The return is also taken from 
both ends and carried back to the brine 
tank. By this means we have a cool. 
ing surface exposed to the outside air. 
In this way we outwit nature, and (lur 
ice surface has an even temperature 
all over. Through inch pipes leading 
from the headers the brine is kept in 
constant motion. 

" Of course, after being used several 
houn: the surface of the ice becomes 
cut up and somewhat rough. That 
is why we have three sessions daily 
-morning, noon, and night. During 
the intervals the snow is swept off 
the ice, and with a hose or orchard 
sprayer a thin coating of water is 
spread over the ice to fill up the cuts. 
In this manner we have a perfectly 

ing. 'l'he sheet of ice is fl ve inches in thickness, 160 I smooth surface three times a day. The water is frozen 
feet long, and 60 feet wide. At least 500 persons can I at a temperature of about ten degrees above zero, 
skate with comfort at a time, but it was a trifle which would be as cold, probably, and as hard as ice 
crowded on the opening night, for no less than 811 frozen in any cold country when the temperature is 
glided or struggled over the slippery surface, according about zero.-San Francisco Call. 
to the respective skill of the skate wearers. • ' . ,  • 

" This idea of a big skating rink with natural ice," , " A n  Impo rtant Patent Suit. 

A mill designed to supersede the old style cumber- . said W. W. Donaldson, " is not exactly a new one in The case of the Bate Refrigerating Company was re­
some and expensive stamp mills, requiring a large ex- this country. Right here in this city it has been tried cently argued before th e United States Circuit Court 
penditure of power for their operation, is shown in the . three times, but each attempt failed because the or- of Appeals, C. E. Mitchell and J. C. Carter appearing 
accompanying illustration. The machine crushes to ganizers did not master the intricate mechanical ap- for the appellant and W. H. Peckham and Edmund 
fine powder the gold or metal bearing quartz or rock, pliances. This is the first natural ice skating rink Wetmore for the appellees. 
so that the minerals may be easily collected by con- operated in the United States, and the fourth in the The point at issue is in regard to the meaning of the 
centration or amalgamation. Its height is 7 feet 6� world. There is one in Paris, another in Berlin, and a part of the paragraph of section 4,887 of the' Revised 
inches and its base 18 by 22 inches, and yet it has a third in Southampton, England. Therefore this is t he Statutes reading as follows : " But every patent grant­
capacity equal to the ordinary five stamp mill, and can fourth in the world, and the first in the United States. ed for an invention which has been previously patent­
be introduced and put in operation at less than half The successful construction of this rink is the result of ed in a foreign country shall be so limited as to expire 
the cost. It has one screen 14 by 18 inches and 

.

two 

I 
ten years of careful study and experiments on my part at the same time with the foreign patent," the appel-

14 by 7 inches, and the weight of the complete mill while engaged in the cold storage business. I was lant contending that it should be construed to read " an 
with feeder is only about 2, 700 pounds. The mill is preparing a similar rink in Chicago when the disas_ invention which has been patented previous to the 
made in sections, easily put to- application for a patent therefor in 
gether, the heaviest piece weighing the United States shall be limited," 
only 340 pounds, to fMilitate trans- etc. , while the appellees contend 
portation by pack animals to min- that the meaning is plain as it is. 
ing localities difficult of access. The The main argument of the ap-
mill has two stamps, each with a pellant is that in the revision of the 
stamp stem, arid weighing, with law on the subject the language 
piston rod and other attachments, had been so changed as to thwart 
about 300 pounds each. The stamp the plain intent of the original 
is raised by the admission of steam framers of the law, and that the 
to the under side of the piston, after statute is therefore open to inter-
which the steam is conducted to pretation, and should be construed 
the · top side of the piston, by a as above in harmony with the origi-
novel arrangement of parts, and nal law, and thus prevent great in-
its pressure applied over a much justice to patentees. The appellees 

" larger area, whereby the blow dispute the right to enter upon an 
struck by the stamp is given a inquiry as to the supposed intention 
largely multiplied force. The"steam of Congress, show that the courts 
is made to do the work directly, have invariably maintained their 
thus adding greatly to the efficiency view, and argne that if the con-
of the machine, and effecting a sav- struction claimed is allowed, it will 
ing of at least three-fourths of the result in gross injustice to the pub-
cost of fuel as compared with for- lic. 
mer methods. The foundation · is 
easily prepared, preferably by set­
ting timbers on end to reach bed 
rock, or by setting them eight to 
ten feet in the ground, upon tim­
bers arranged to f o r  m a solid 
foundation. The machinery ruus 
independe�t of a building, and may 
be set up under a shed. When run 
with a boiler which gives a hundred 
pounds steam pressure, the blow 
struck will equal that of a thousand 
pound stamp, but the force of the 
blow may be regulated in a manner 
similar to that of the steam ham­
mer. About five horse power is 
sufficient to run the stamp. This 
machine has been in successfnl 

" "----

operation for about two years, and its ;simplicity and 
great efficiency have earned for it the high commenda­
tion of experienced miners. It is manufactured by the 
Gates Iron Worb, of Chicago, manufacturers also of 
a large line of general milling machinery� 

THE TREJ(AIN STEAM STAItIP MILL. 
trous fire destroyed the big cold storage building at 
the World's Fair. The plant being destroyed, we had 
to abandon the project. 

" How is this natural ic& ' 'produced Y There is no 
secret about it. The ice is produced by a machine of 

• • •  
The System oC Algol. 

An elaborate diseussion of the in­
equalities in the period of Algol 
recently led Mr. Chandler to con­
clude that there is a distant dark 
body around which the bright star 
and the dark companion producing 
eclipses revolve in a period of 130 
years (Nature, vol. xlv., p. 446). 
This conclusion has been greatly 
strengthened by recent investiga­
tion by Mr. Searle of the relative 
places of Algol and comparison 
stars from observations made with 
the meridian circle at Harvard 
College (Annals, vol. xxix., 1893). 
The right ascension of the star ap­

pears to be increasing in general conformity with 
Chandler's prediction. 

------ "-- .. . . , �  
THE " digue," or breakwater, of Cherbourg is one 

of the boldest engineeriilg feats ever preformed. 
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A VERY HIGH WINDMILL. 

One of the highest windmill towers in this country, 
if not.the highest in the world, has recently been erected 
at St. James, L. I., by Mr. Andrew J. Corcoran, the 
designer, engineer, and constructor, of New York City, 
who has attained a world-wide reputation in the build­
ing of windmills. The tower is 150 feet high, and is de­
clared by Mr. Corcoran to be " the highest and the 
strongest windmill tower in the world." The great 
height of the tower was made necessary from the fact 
that the spring from which a supply of water was to be 
pumped was hemmed in by bluffs, and the bottom of 
the wheel had to be sufficiently elevated to be above 
all obstructions within a radiu& of about one thousand 
feet. 

The windmill is on the estate of Mr. Prescott Hall 
Butler, and the reservoir which the pump supplies is 
more than a mile distaIrt. There are 6, 000 feet of pipe 
between the pump and the reservoir, and the water has 
to be elevated to a height of 223 

J ,leutlfl£ �mtrt,al. 
canal, which protect it against the influence of the 
tides, are no longer capacious enough to accommodate 
the traffic, or large enough to admit the immense 
steamers which would make Amsterdam their port if 
they could. Two years ago, it was resolved to build a 
new lock, of the requisite size, and the work has since 
been going on. The foundation of the immense lock 
walls is of concrete. All precautions were taken in 
laying the concrete, and the bed was inclosed with 
sheet piling, and pumped nearly dry before the foun­
dation was laid ; but, before beginning the excavation, 
several borings had been made, which pierced the 
stratum of clay underlying the basin ; and, on pump­
ing out the excavation, the water rushed in great jets 
through these holes, as it would from an artesian welL 
The concrete was laid over these jets, but the cement 
was washed out of it by the water to such an extent 
that the skillful engineers in charge of the work, MM. 
Van Meren and Bekaar, resolved not to leave such 
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it, so as to give an escape for the water ; and air was 
then forced into the dome. As there was no escape for 
the air, the dome being firmly cemented to the sound 
part of the foundation, the flow of the spring was 
checked, and finally reversed, the water discharging 
through the pipe over the surface of the firm concrete 
outside_ Meanwhile, the workmen under the dome 
dug out the washed and crumbling concrete; which 
was passed out through the air lock and fresh concrete 
put in its place. The new concrete, being no longer ex­
posed to washing, soon became as hard as that around 
it, and capable of resisting perfectly the effect of the 
springs. In this way all the doubtful spots were re­
paired, and the stone walls of the lock are now being 
laid, on a foundation which Le fJenie Civil calls " irre­
proacha ble. " 

• • • • • 
ACrican DlaDlond •• 

The African diamond fields are in the Orange Free 
State, where there is one im­

feet. The reservoir . has a ca­
pacity of 65,000 gallons, and the 
windmill has frequently pumped 
this quantity into the reservoir 
in two days' time. 

r---.,.......,.--,-,..- -------... -----....... - .-.--.-.. ----.... -.. -----... -----.---... -.-.. . portant mine at J agersfontein, 
and in the British colony of 
Griqua Land West, where there 
are four. Of these, the best 
known are the Kimberley mine 
and the De Beers, the latter of 
which was so admirably illustrat­
ed in last summer's Columbian 
Exhibition. 

The spring is on a little sand 
bar, overflowed at high tide, and 
the 4 inch flowing weH had to be 
protected from the salt water. 
The foundation is 46 feet square, 
and consists of eight piers, one at 
each comer and one under the 
center of each side. The corner 
piers were started on a cribwork 
of locust logs, 10 inches in dia­
meter, covered with a 3 inch 
hemlock planking, f�rming a 
support for a mass of well-pud­
dled sand and gravel. On this 
comes a 6 inch concrete founda­
tion for a 5 foot brick pier, to 
which the iron plates are attach­
ed by three rods running through 
to the locust crib work_ The 
base plates are special castings 
inclined so as to give the proper 
batter to the columns, and pro­
vided with sockets in which the 
timbers are given a firm seat. 
The remaining piers are some­
what lighter. The framework 
of the first 125 feet of the tower 
is built of the heaviest yellow 
pine framing, three struts 6 
inches square for each comer 
post and 6 X 10 inch struts for 
the center columns, all braced 
together by heavy diagonal tim­
bers. The bolts and other iron 
work in the tower weighed about 
six tons. The tower is divided 
vertically into a number of 
flights or stories, from 12 to 15 
feet high, connected by stair­
ways affording easy access to the 
top, which forms an excellent 
observatory 20 feet square, pro­
vided with a strong railing� The 
top 25 feet of the tower forms the 
base proper of the wheel, which 
is 22� feet in diameter and of 
the Corcoran type. The con­
struction of the joints in a wood­
en tower of this height was a 
matter of some difficulty, owing 
to the wind strains. but the trou­
ble was overcome by gusset 
plates, heavy bolting, and re-en­
forcing plates, so that the spring 
from base to platform is prac­
tically nniform. 

It is but twenty-five years 
since the gems were discovered 
on the Dark Continent, and the 
value of the annual yield now 
exceeds $20,000, 000. It is interest · 
iug to note that notwithstanding 
these large quantities are mined 
and that diamonds have been so 
successfully imitated, their value 
has not declined more than a 
dollar a carat. 

The South African mines have 
yielded larger stones than any 
found in Brazil or India. Some 
of them are of a yellow tint, and 
therefore of low value; but the 
De Beers diamond (428� carats) 
and the Jagersfontein (969� 
carats), the last found less than 
a year ago, are perfectly white. 
These weights are for the rough 
diamonds, but the Kobinoor 
weighed only 192 carats, and was 
reduced by cutting to 102%, 
carats. 

The Kimberley mine has been 
worked to a depth of 400 feet, 
and vertical shafts have now 
superseded the inclined ones 
formerly used as means of en­
trance. 

The quantity and value of the 
African gems in the market have 
made great changes in the dia­
mond trade. The Brazilian 
gravels are now worked very lit­
tle, as are the fields in India and 
Borneo. London is the diamond 
market of the world. 

• • •  

Since 1858 the manufacture of 
windmills has been a specialty 
with Mr. Corcoran, who now 
makes his standard mills in four-

A WINDMILL 150 FEET HIGH AT ST. JAMES, L. I. 

Decision on Pipe Cutters. 

In 1891 suit was brought in the 
United States Circuit Court for 
the Southern District of New 
York against James P. Allen, a 
clerk in the employ of the Arm­
strong M a n  u f a c t u  r i n g  Co . •  

Bridgeport, Conn. , for a n  in· 
fringement of tbe Saunders pat­
ent, No. 10,031, dated January 31, 
1882. The Armstrong Manu· 
facturing Co. at once stepped in 
and assumed the defense. After 
nearly two years occupied in the 
taking of testimony, the ease 
came to final hearing before 

teen sizes, and pumps adapt.ed to raise water to a 
height of 2,000 feet if necessary. Mr. 'Corcoran has 
built many other high towers for windmills of large 
capacity, including one for Mr. Stanley Mortimer, of 
Roslyn, 103 . feet high, one for Mr_ J. F. D. Lanier, at 
Wheatley Hills, 106 feet high, and one for Mr. W. P. 
Douglas, at Little Neck, 125 feet high; but the one for 
Mr. Butler, shown in our picture, overtops them all, 
and forms the most prominent landmark on the Long 
Island side of the Sound. 

• • • • • 
Repairing Foundations. 

The American Architect says : An ingenious method 
of repairing foundation work inj ured by springs was 
recently employed on the North Sea Canal, the great 
waterway which lconnects Amsterdam with the North 
Sea. Of late years, the commerce of Amsterdam has 
rapidly increased, and the locks at the entrapce of the 

doubtful spots in the foundation, but to strengthen Judge Wheeler, who, on Nov�mber 29, 1892. handed 
them by some means. MM. Mortier and Thouvard. down .an opinion in favor of the Armstrong Co. , hold­
contractors, have the honor of suggesting to the gov-· ing that the Armstrong pipe cutter did not infringe 
emment engineers the plan which was finally adopted, the Saunders patent. The case was then appealed 
and which they were employed to carry out. Briefly, and beard in February, 1894, by a full bench, composed 
thea proposition was to suppress the springs by means of Judges Wallace, Lacomb, and Shipman, who have 
of compressed air, until the concrete put over them just handed down an opinion written by Judge 
could harden sufficiently to be out of danger from them. Lacomb in favor of the defendants, affirming Judge 
In order to apply the compressed air, the contractors Wheeler's decision and sustaining every point raised by 
first moulded domes of concrete, about thirty feet in the Armstrong Manufacturing Co. The opinion holds 
diameter, but varying according to the dimensions of that the pipe cutter claimed in the second claim of the 
the spot of imperfect foundation which it was desired Saunders patent did not cover the Armstrong pipe 
to make good, and with a shell three or four feet thick. cutter. and that consequently the defendants are en­
In the top of each of these, an air lock, consisting of titled to a decree dismissing the suit with costs. This 
an iron cylinder, with the necessary doors, was set, and ends a litigation which has been fought with uncommon 
through the air lock the workmen passed in and out, vigor, the printed matter alone having run up to over 
and materials were carried. A pipe was driven through. five hundred pages. The result is a source of esp':lcial 
the foundation, outside the dome, to the spring beneath · gratification to the Armstrong Manufacturing Co_ 
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The Arizona Camels. 

To the Editor of the Scientific .A merican : 
In the SCIENTIFIC AMERICAN dated March 17, 1894. 

you copy an article from the San Francisco Chronicle, 
" Wild Camels in Arizona," giving a history of their in­
troduction into that country. These (>,amels, or part of 
them, are without doubt descendants of a lot that were 
imported by the United States government just before 
the civil war, and were used to forward supplies from 
this city to the different forts then scattered through­
out Western Texas. When Texas seceded from the 

" ieutifi, �mtri,a1l. 
fiber, must be employed in a different manner from 

I
I to green chrome oxide, while the sulphurous acid is at 

those which do not possess a direct affinity, such as the same time oxidized to sulphuric acid, which liber­
alizarin and gambine, and, again, from those requiring ates a further portion of sulphurous acid until the 
a mordant before they can be used for dyeing_ The whole of the chromic acid is reduced. The leather so 
successful production of the color to be dyed depends produced is of a pale bluish-green color, tough and 
upon the minute observance of all these varying con- flexible, and thoroughly resistent to water. Indf\ed, it 
ditions.-Textile Manufacturer. is this latter property which distinguishes it from all 

• ' .  I • other forms of leather, as the combination of the hide 
Hairy People oC Ainu, Japan. fiber or coriin with the chromium oxide is apparently 

Fresh and important information on the Ainu, the more stable than its combination with tannin,and yields 
strange, hairy people who inhabit the island of Yezo, less to boiling water. The leather also can be dyed 
in the Japan empire, is given in the modest volume and produced in a variety of colors, but the dyeing 
lately published by John Murray. It is written by A. must be doni) before the leather dries, as its water­
H. S'avage Landor, a grandson of the poet, and a repellent character is such that once dried it cannot be 

Union all government stores in this city were confiscat- clever artist. He traveled all over the island, and wetted sufficiently to take up a full color. The process 
ed or appropriated by the Confederacy, and among lived among the Ainu for five months. He has iUus. is now carried ont at several morocco tanneries on a 
them were about fifty camels, which were made to do t rated his book with drawi ngs of utensils, houses very large scale, and with perfectly satisfactory results. 
duty as transport,s between this city and Forts Dancan , and landscapes, and with portraits of the people. Chrome tanning processes in';olving the use of chrome 
and Clark. The superintendent in 1862 of this camel He believes that the pure Ainu do not number more , alum and other salts of the sesquioxide of chromium 
train was W. D. Marshall, who is no w living in this than 8,000, though the population, including half- as the basis of the tanning vat have been used, but 
city. and with whom the writer is personally acquaint- breeds, is estimated by the Japanese to be from 15,000 apparently the combination does not take place so 
ed. After the war, these camels were again taken pos- to 17,000. readily as where the chromium oxide is obtained in 
session of by the United States government, and for a Mr. Landor made his observations in a scientific statu nascendi by reduction from the bichromate under 
year or more were herded at Camp Verde, about sixty manner, taking measurements of both men and the influence of reducing agents. Basic chromium 
miles northwest of I his city, but were not serviceable, women. He found the average height of ten pure salts have also been recently proposed as mineral tan­
as the rocks were too severe on the feet of the camels, Ainu, five men and five women, to be 62� inches for ning agents, but of their practical success I cannot 
and did not prove a success, for the purpose for which the men and 58% inches for the women; with the arms speak from personal knowledge. That mineral tanned 
they were imported. outstretched, the men measured 65% inches from fin- leather has taken a strong hold upon the industry was 

The writer's father then lived a few miles from Camp gel' tip to finger tip, the women 61� inches. made evident by the many and fine exhibits of such 
Verde, and often heard him, in after years, speak of He makes quite clear the total dissimilarity be . leather at the recent Chicago exhibition. - Chem. I'r. 

• • • • •  
these camels, and that the government afterward sent tween the Ainu and the Mongolian. The eye is Cau- Jour. 
them out to Arizona, and even there, not proving ser- casian in its form and setting ; the iris is light brown viceable, were turned loose to shift for themselves. or gray. The complexion is a light reddish brown ; The First Phot�grapher. 

While I do not doubt the correctness of the article the hair is generally black and curly in adults, Under this heading W. H. Harrison, in Photography, 
copied from the Chronicle, some of the herd now roam- though in one section of the island men were noticed gives the following summary of the career of the first 
ing in the wilds of Arizona are evidently the increase who had hair and beard of reddish color. man to introduce the use of the salts of silver into 
of the herd sent there after the war from Texas by the He thus describes the typical face : " When seen photography. 
United States government. , E. S. full face the forehead is narrow and sharply sloped The first photographer, Johann Heinrich Schulze-

San Antonio, Texas, March 21, 1894. backward, the cheek bones are prominent, and the sometimes spelled Schultze-was a professor of medi­
nose is hooked, slightly flattened, and broad, with cine in the University of Halle, and he wrote a great 
wide, strong nostrils. The mouth is generally large, number of medical works, most of which are in the 
with thick, firm lips, and the under lip well developed. British Museum Library. He was born at Colbitz in 
The space from the nose to the mouth is extremely the Duchy of Magdeburg, May 12, 1687. When at 
long, while the chin, which is rather round, is com- school, and before he was ten years of age, Corvinus, 
paratively short and not very prominent. Thus the the priest of his native hamlet, was struck with 
face has the shape of a short oval. The profile is con- his ability ; indeed, one day he found him in the 
cave, and the mouth and eyebrows are prominent. . . . .  garden studying a Greek Testament. His father 
In the supraorbital region the central boss is extremely was a poor tailor at Colbitz. In 1697 young Schulze 
well marked ; also the brow ridges, which, however, was sent to the Royal Predagogium at the Univer­
are slightly less consp icuous than the central boss. sity of Halle to continue his ed ucation. In 1701 

The ears are usually large, fiat, and simply; devel- he began the study of Oriental languages, and in 
oped." 

. 1704 he was admitted into the University of Halle as 

Wool Dyei ng : Its Pri nciples and Practice. 

The sense of hearing is extremely acute, as is also a student of medicine ; he was trained by Professors 
that of smell. They know a Japanese from an Eng- Stahl, Richter and Eckebrecht ; he, at the same time, 
lishman by his odor, and yet they do not seem to no- gave some attention to antiquarian research and to 
tice the foul odors of their own persons and dwellings, Rabbinic lore. In 1708 he accepted an appointment 
where filth and verI1J.in prevail. , as teacher in the school of the university, and worked 

The Ainu women do the hard work and the men are in it for seven years, at the same time carrying on the 
study of several Eastern dead languages. He then fond of hunting and riding on their ponies. They al- tt t d th tt t' f F d . k H ff th ways pull a heavy object toward them, rather than a rac e e a en IOn 0 re erIC . 0 ma�, . e 

h 't f the d th t th f t d t Boerhaave of Germany, who engaged him to aid hIm pus I rom m, an ev use ee , ee , an oes . . li d' 1 H to help the fingers, preferrin
-
g to pull with the teeth m hIS tera� .and me Ica work. e made so much 

rather than the hands, when a load is heavy. In I progress th.�� m two years he took the degree of doc­
all these movements they are like the anthropoid apes. to: of me�1Cme, and. shortly afterwa�d beg�n to o.b-
The sho l·ttl ev'd f t· M L d tam publIc reputatIOn because of hiS medICal wnt-y w I e I ence 0 emo IOn. r. an or . . . . . . 

upon wool, for which reason soap solutions can be once made a man " roar" with surprise and pleasure' I�gs. After hIS marrI�ge m 1720 to a relative of Cor-
used for cleaning and dyeing. In like manner ammonia but he never saw one laugh. They seem to hav� i vmus, �e ,;as apPolllted professor of anatom.y at 
has no effect, and can therefore be used in place of - neither sense of shame nor of fear. I the UUlverslty of Altdorf. In 1729 he was appomt?d 
soap solutions. One characteristic of wool is worth On the whole, Mr. Landor's observations lead him to professor �f Greek, and, la�er on, that �f Arab�c. 
mentioning here, and that is its inclination · to felt. believe that the Ainu are the most primitive of the The Prusslan gov?rnment, m. 1�3�, appomted 

.
hlm 

When boiled in water and well worked through in this northern Asiatic races, and that they may have origi- �rofessor of elocutIOn and antlqmtle.s at the UUl,:er­
bath, its fibers interlace and form a firmly cohering nated from the same stock as did the northern Euro- slty of Halle. In 1738 he was . nommated a foreIgn 

The various processes employed in dyeing wool are 
based upon certain principles, upon the observance of 
which depends in great part the result. These prin­
ciples are frequently disregarded, and in consequence 
the result of the dyeing operation is unsatisfactory. It 
is evident that all the methods of dyeing wool, silk, 
cotton, or any other fiber must be in conformity both 
with the properties of the fiber to be dyed and with 
those of the dye stuffs. Wool is treated differently 
from cotton, and a dyeing method giving good results 
upon cotton would. when employed for wool or silk, 
give either bad or mediocre results ; a.nd vice versa, a 
method excellent. for wool or silk cannot be used for 
cotton, owing to the different characteristics of the 
fiber. Wool has the property of resisting to a high 
degree the influence of acids, so that it can without 
injury be treated with strong acids. On the other 
hand, it is very sensitive to alkalies and alkaline 
solutions, which affect it to a high degree. Caustic 
alkalies quickly dissolve wool, and therefore must 
not be employed in wool dyeing. The carbonates do 
not have quite so corroding an action on wool, and 
can be used to a limited degree-that is, in medium 
strong solutions. Soap has no decomposing effect 

mass. This tendency must be counteracted as much peans. member of the Acailemy of SCIences, at St. Peters-
as possible in cleaning as well as in dyeing wool. It • • • , .. burg, as successor to Bayer, and in 1737 he was pro-
depends much upon the temperature and condition of The Application of Claemlstry to Tanning. fessor of theology at Halle. He died October 10, 

the bath in which the wool is treated. Too high a BY PBOF. 8ADTLBB. 1744. Schulze was the first to print an image of an 
temperatnre and too long a treatment in the bath One of the industries in which great changes have object by the agency of light. In 1727 he poured 
increase the danger of felting. For this reason a pro- been made in the last few years, owing to the intro- �itrate.of silver upon ch:"lk, proved that its darkening 
longed treatment during boiling must be avoided. duction of new chemical processes. is the tanning and m sunlIght was d ue to light and not to heat ; then he 

Again, the condition of the bath exerts some in flu- leather industry. While the tanning of heavy leather printed upon the deposit the image of a piece of 
• ence in this respect. It has been observed that an has been improved by the widespread introduction of string tied round the containing glass. This was the 

alkaline bath materially increases the possibility of oak and hemlock bark extracts of definite and nniform I first phot?graph ever taken in the world. . � ext he 
felting, so that the use of caustic or carbonate alkalies composition, it is in the tanning of lighter leathers, I paste� prmted matter round the glasses contammg the 
must be avoided. Strong solutions of soap also readily such as calf and kid ,  that the greatest advances have . depOSits, and photographed words and sentenc'ils. 
affect felting, and must be either used in limited quan- been made. For these, the " dongola " tanning and i . - , • • • 
tity only or be dispensed with entirely. Ammonia has the newer , . ch rome " or mineral tanning processes have l American Coal In Mexico. 

not so strong a felting effect as the other alkalies. almost entirely displaced older methods. The dongola The successful opening of the harbor at Tampico by 
Acids, on the contrary, prevent the felting ; and process is a (>ombination process using gambier, alum, the jetty system, and the connection of that port with 

this is of importance in wool dyeing, because the acid and salt, together, in the same liquor, and following the interior by the Me'dean Central and Mexican Gulf 
condition of the dye bath is for this staple one of the the tanning proper by a treatment of the leather with railways, gives an additional outlet for our coal and 
principal requirements. Alkali salts-for instance, " fat liquor," or oil emulsified with borax or soda solu- coke. The growth of the trade is indicated by the ex ' 
G�uber's salt and table salt-have little or no infiu- tion. ports of coal to Mexico : 
ence upon the felting, and may be added to the dye It is, however, the successful introduction of the Year en ding Anthracite, Bitumin ous, 

bath. Indeed, in many instances they are of ad van- mineral tanning processes which is now 'revolutionizing Jun e 30. ton s. tous. 
t . .  . th l 't f th 1 Th th t f l' h 1 h . A . Th 1890. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 4,178 84,997 age m Improvmg e qua I y 0 e co or. ese re- e manufac ure 0 Ig tel' eat ers III merica. e 1891 . . . . . . . . . . . . . . . . . . . . . . . . .  . . . .  . . . . 8,683 122,865 
marks about wool apply to all other animal fibers, process generally in use at present involves treating 1892. . .  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  3,631 114,979 

horse hair, rabbit hair, etc. , although each kind has a the skins at first with a weak solution of bichromate of 1898 • . . • • . . . . . . . . . . .  , . . . . . . • . . . . • . . . . . . . .  28,089 158,1 39 

special property of its own as regards its power ' of potash, to which sufficient hydrochloric acid is added The collapse in silver, with its violent fluctuations, 
resistance to acids and alkalies. to liberate the chromic acid. After the skins have has. of course, disturbt'd this trade in common with 

Another point of importance in the dyeing of wo.ol taken up a bright yellow color through their entire tex- others, so that exports for th e seven months of the cur· 
is the varying properties of the dye stuffs employed. ture, they are drained and transferred to a bath of rent fiscal year have been 85,339 tons, as compared with 
It is plain that dye stuffs such as fuchsine or r,affran- , hyposulphite of soda, to which some acid is added to 101,087 tons in 1892-93, those for January being 18,474 
me, for instance, which possess a great affinity for the liberate sulphurous acid, which reduces the chromic acid tons, against 28,149 tons in that month last year. 
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MANUFACTURE O F  SMOKING TOBACCO. 

Tobacco consists of the leaves of several species of 
Nicotiana variously prepared for use as a narcotic. 
While it is principally manufactured for smoking, a 
large amount is also prepared for chewing and to a 
more limited extent is taken in the form of snuff. Al­
though the fact has been controverted, there cannot be 
a doubt that the knowledge of tobacco and its uses 
came to the r!)st of the world from America. In No­
vember, 1492. a party sent out by Columbus to explore 
the island of Cuba brought back the information that 
they had seen people who carried a lighted fire brand 
to kindle fire and perfumed themselves with certain 
herbs which they carried along with them. As the 
continent of America was opened and explored. it be­
came evident that the consumption of tohacco. espe­
cially that of smoking, was a universal and imme­

morial usage, in many cases bound up with the most 

significant and solemn tribal ceremonies. The tobacco 

plant was first introduced into Europe in 1558. Jean 

Nicot, the French emhassador to Portugal, sent seeds 
to the Queen, 
Catherine de Me­
dici. The services 
rendered by Nicot 
in s p r e a d i n g  
knowledge of the 
plant have been 
commemorated in 
the scientific name 
of the genus Ni­
c o t i a n a .  The 
chief t o b a c c o  
States in the 
United States are 
Kentucky, Virgi­
nia, Ohio, Penn­
sylvania, Tennes­
see, North Caro· 
lina, MarylaIld, 
Connecticut, Mis­
souri, and Wis­
consin. The area 
sown with tobac­
co in 1880 was 
a b o u  t 638,841 
acres. The crop, 
472, 661, 157 pounds 
Smoking tobacco 
is made principal­
ly from the Ken­
tucky and Vir­
ginia plants. It 
is a coarse, rank­
growing annual, 
with a simple un­
branched cylin­
drical stem, which 
attains a height 
of 6 feet and up­
ward, terminating 
in a panicle of 
pink flowers. It has alter­
nate oblong lanceolate 
leaves, those at the lower , 
part of the stem being I 
slightly stalked and of i 
large size, reaching to 2 feet <\ 
in length. The seeds are 
brown, with a rough sur- ' 

face. They are of a minute 
size and exceedingly nu-
merous, as many as 40,000 

Set tl i N G .  

from time to  time and rebuilt. the tobacco from the top 
going to the bottom. In from three to five weeks the 
fermentation is carried out and the leaves have a uni­
form brown color. It is then ready for shipping. The 
tobacco is bought by the manufacturer from the 
broker and comes packed in casks of about 1, 500 pounds 
weight. The hands of tobacco are packed in the casks 
in a circular form, the upper end of the leaves pointing 
to the center. The first operation is casing, which 
dampens the leaves and prepares them for tbe stripper. 
An expert is required for this operation, it being neces­
sary to know by dipping tbe ends wbat quantity of 
water is required to moisten the leaves without injury. 
After dipping they are placed in an uprigbt position 
in the casing frame and left to drain about an hour, 
when they are ready for stripping. The stripping is 
generally done by girls or boys, and is done hy taking 
the ends of the leaves in one hand and with the other 
drawing out the stem. An expert stripper can remove 
the stems of about 150 pounds daily, After stripping, 
the leaves are packed in retainers. They are made of 
2 inch maple material, the sides of which are 20 inches 
in length and 14 inches in height and the ends 8 inches in 
width. They are held in place by means of an iron 
band running around the center. After they are filled 

S TE M  

with tobacco leaves they 
are put into a press similar 
in shape to a copying press, 
where, by turning the 

MANUFACTURE OF SMOKING TOBACCO. 
having been counted on a single plant. Tobacco will screw, the tobacco is forced down into the retainer into a 
flourish over a wide area and in various climates, but compact mass about 6 inches in height and width and 
is best suited for regions having a mean temperature about 20 inches in length. It is then taken out and put 
of not less than 400 Fah.,  and where early autumn into the iron feeding box of the cutting machine. The 
frosts do not occur. The plant is generally started in machine is self-feeding and can be emptied in from 5 to 
hot beds and transplanted in May. The plants are 10 minutes. The tobacco is forced or pushed through 
carefully weeded and the soil frequently stirred with the box to the knife by means of a traveling screw. The 
narrow hoes untiJ they show symptoms of flowering. screw is pushed forward by a feeding arm and a ratchet 
The flowers must not be allowed to form except in the wheel which connects to an arm of the fly wheel by 
case of a few plants left for seed. To obtain fine and means of a circular rod, the upper end of which is at­
strong leaves the top is broken off the plant. The tached to a reg-ulation slide. At every revolution of the 
plants are cut in September, when tbe leaves have a fly wheel, which makes 150 revolutions per minute,a dog 
yellowish tint and droop. They are then h ung up on whicb is connected to the feeding arm drops down in 
scaffolds in the barns for a few days to wilt and wither between the teeth of the ratcbet wheel,at the same time 
in the air, after which they are dried by artificial heat, pushing it forward, causing the screw which passes 
with a temperature raised gradually up to 1700 Fab., through the hub of the rat.chet wheel to move abead, 
the drying being completed in four or five days. �he which in tum forces the tobacco toward the knife. 
tobacco at this stage is brittle and cannot be handled. By shifting the regulating slide the knife can make 
The contents of the barn is then left till moist weather from 50 to 300 cuts to the incb. The feeding box holds 
occurs, and tben, by the admission of atmospheric from 16 to 18 pounds. The cutting capacity of the 
air, tbe leaf blades by the moisture become soft and machine is about 1,000 pounds daily. The tobacco, after 
pliant. In this condition the leaves are stripped from pressing and cutting, is caked and has to be separated. 
the stems and sorted into qualities, such as " lugs." I This is done by steaming. A hollow · zinc pan, about 
" firsts;" and " seconds." These are made up into , 15 feet in length and about 5 feet in width, is suspended 
hands or small bundles of from six to twelve .leaves II from the ceiling, about 150 to 200 pounds of to bacco is 
each, and in this condition are ready for fermentation. then placed upon it. and a steam pipe inserted into one 
They a�e then piled up on the floor to a beight of 5 or I end, the steam passing through and escaping out at 
6 feet. Within this stack a process of fermentation i the other, the heat of which causes thf' material to 
is set up and the temperature of the mass rises steadily )1 curl and loosen. For flavorin� or saucing, sugar, lico­
till it reaches about 130° Fa-h. The pile is taken down rice, and saltpeter are used. For separating the fine 

2 19 
from the coarse tobacco, the material is passed through 
a number of brass sieves the meshes of which run from 
12 to 22 to the inch. The scraps are cut up into a ma­
chine having two grooved rollers with cutting edges 
facing in opposite directions, forming a large number 
of rotary shears. About 500 pounds daily can be cut 
on this machine, it making about 125 revolutions per 
minute. The stem crusher consists of two 305 pound 
iron rollers, 2 feet in length and 18 inches in diameter, 
which revolves at the rate of 100 revolutions per minute, 
crushing the stems, if dry, into fine particles. The to­
bacco leaves cost the manufacturer from 4 to 15 cents 
per pound. The revenne required by the government 
is 6 cents per pound on manufactured goods. From 
September 1, 1862, to June 30, 1892, 3.956, 862, 124 pounds 
of tobacco were raised in the United States. The 
revenues collected from the same amounted to the 
sum of $573, 757,258. 53. The sketches were taken from 
the plant of G. B. Herbst, Jersey City, N. J. 

• I • , .  
Aids to Longevity. 

The philosopher may balance the advantages and 
disadvantages of long life, and may decide in favor of 
a short time of human existence. But it is clearly a 
prime part of the business of the physician to make 
life as long as possible, and as comfortable. There are 
two sorts of pressure which tend to shorten life-blood 
pressure within and atmospheric pressure without. 
This la,tter is a specially important factor in a humid 

#( I'V / V C S . 

climate like our own. In ad­
vancing age the circulation 
of the blood and lymph tends 
to become slow, and the en­
feebled heart finds its embar­
rassments increased by this 
condition. Especially do the 
more vascular organs, such as 
the lungs, the liver, and the 
kidneys, put skids on the 
wheels of the blood circula­
tion. Plainly, then, an im­
portant condition of cardiac 
easement, and therefore of 
life prolongation, is the main­
tenance of an uncongested 
state of lung, liver, and kid­
ney. Thus are internal pres­
sures relieved, and thus is 
cardiac energy conserved. Of 
almost equal importance, at 
any rate in Great Britain, is 
the question of atmospheric 
pressure and moisture to aged 
persons. Situations w h i e  h 
are at once low-lying and 
damp give, of course, a maxi-

I l f  " i l ,  ! i l t j ' 
, 

m u m  of atmo-
spheric pressure. 
Such p r e s s u r e 
weighs down at a 
single stroke bo­
dy, mind, and life. 
The difference to 
aged persons be­
tween living at 
the sea level and 
living five hun­
dred feet above it, 
between living in 
a m 0 i s t atmo­
sphere and living 
in a dry one, is 
sometimes quite 
incalculable. Not 
seldom life may 
be lengthened by 
five or even ten 
years by living in 

an atmospbere which is bOl>h light and dry. These 
pbysiological considerations are commended to the 
aged and to tbe physician of the aged. While 
pbysiological explorers are busy in the laboratory, 
clinicians must not imagine that new discoveries can 
be applied in practice witbout constant and intelligent 
effort on their part. Knowledge, like freedom, " filters 
slowly down," but tbere is no objection to a little arti­
ficial acceleration of the pace.-Hospital. 

. . . .  ., 

The Navies oC England, France and Russla. 

The seventh yearly edition of the •• Aide Memoire de 
l'Officier de Marine," the compilers being M. Edouard 
Durassier, Chef de Bureau in the French Ministry of 
Marine, and M. Charles Valentino, late of the French 
Navy, and now a sous chef de bureau in the Ministry 
of Marine, gives the following statistics of the relative 
naval strength of France, Russia, and Great Britain : 

France. 
Armored ships . . . . . . . . . 66 
Unarmored ships . . . . . , .  1 60  
Torpedo boats . . . . . . . . .  !80 
Officers . . . . . . . .  . .  . • . . .  . 2,2'¥l 
Seamen . . . . . . . . . . . . . . . . 41,536 

Rossi ... 
55 
72 

180 
1,573 

38,000 

France and 
Russia. 

121 
232 
410 

3,800 
79,538 

Great 
Britain. 

81 
280 
155 

2,803 
42,507 
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RECENTLY PATENTED INVENTIONS. 

Engin_rlnl/;. 

LOCOMOTIVE EXHAUST NOZZLE.-John 
O'Neill, Plainview, DI. This nozzle is adapted for 
ready application on all kinds of locomotives, is always 
nnder the full control of the engineer, and is designed to 
relieve the working parts of the locomotive of any hack 
pressure. The nozzle casing is held on a stand pipe, 
and has a contracted outlet in which is a revolnble cnt­
off secured to a shaft, the cutoff being actuated from the 
reversing shaft of the engine, so that no hack pressure 
will take place in the cylinders, imd at the same time 
the nece88lll'y draught will be given in the boiler llnes. 

Railway Appliance •• 
SIGNAL AND SWITCmNG ApPARATUS. 

-John D. Taylor, Chillicothe, Ohio. This invention 
provides an electrically controlled and operated mechan­
ism to serve as a]block signal system, a switch operator 
and crossing signal, all controlled by the current, but so 
arranged as to give the danger signal in case of failure of 
the current. The improvement consists in the combina­
tion of electric motors, semaphore-operating mechanism, 
controlling magnets, and switch-operating mechanism. 
The switch mechanism can be applied to transfer 
switches as well as to derailing switches, and the im­
provement is applicable at the junction or crossing of 
any number of roads, it being impossible, with this Im­
provement, to give the right of way to trains on two 
roads at the same time throngh carelessness. 

SWITCH AND SWITCH OPERATING ME­
ClLUIIsI.-Joseph E. Downer, Allenport, Pa. This is a 
simple device, applicable to any kind of a train, and pro­
viding means whereby a switch may be set from the 
train, either for the main line or for a siding, while the 
train is moving, even at a high speed. Centrally of the 
switch raIis is pivoted a shifting block with concave 
side face9, and there is an operative connection between 
the raIis and the block, while the trip mechanism on the 
engine or other part of the train has projections adapted 
to engage the shifting blocks on either of their sides, 
such mechanism being conveniently operated by one on 
the train. 

IU:echanlcal. 

:BELT TIGHTENER.-George H. Han­
son, Ellsworth, Iowa. According to this improvement a 
tightening pulley is located at one :side of and !beyond ,the 
adjusting mechanism, so that the pulley may be applied to 
either the onter or inner face of the belt. The pulley is 
held on an axle fitted in a socket of the adjusting bar, the 
axle standing at right angles to the bar, and the latter ex­
tending ontward some distance beyond the plane of the 
standards projecting from a base plate. The tightener 
may be placed at any desired angle to a suppOrt. 

AI/;rjcnltnral. 

HARVESTER.-Bennett Osgood, Pen­
der, Nebraska (Martha J. Osgood, administratrix). This 
is an improvement in machines which cut, gather, and 
bind grain, formin/l: it into a shock before discharging It 
from the machine, the invention providing for the simple 
construction and automatic operation of the cutting, bind­
ing, and bnndle Clinier devices. The cut grain falls onto 
a carrier and is taken under a presser hood whose project­
ing arms gather a sufficient quantity to form a bundle, 
which is tied by a biuder mechanism, wh�n the bundle is 
moved by sweeps to a bnndle carrier and thrown into a 
shock frame, which, when sufficiently filled to form a 
shock, is lowered, and the shock passed out in an upright 
position. 

THRASHER AND SEPARATOR. -Daniel 
S. Geiser, Waynesborongh, Pa. This invention relates to 
machines in which the straw and grain are discharged 
into revolving screening-drums, the construction being 
simpllfied and cheapened by dispensing with complicated 
mechanisms, the improved machine effectively and ec0-
nomically separating the grain and straw. In a revolving 
inclined drum are internal spiral-edged ribs, while fingers 
or combs are so arranged and connected with the cylin­
der of the thrasher that when fed internally with mixed 
straw and grain the revolving action of the drmn moves 
the straw forward and on the spiral-rings, while the I(rain 
settles and passes off through the open faces between the 
ribs to the winnowing devices, which have carrying fin­
gers and separating combs. 

SEED PLANTER OR GUANO DISTRIBU­
TER.-John P. Allen, Sr. , Dawson, Ga. This machin� 
delivers cotton seed, corn, peas, etc., and J1:UILDO or other 
:line fertilizers, uniformly in drills, and in greater or less 
quantities, as desired. It is an improvement on a former 
invention of the same inventor, providing means for the 
convenient control of the distribntion of seed and fertil­
izer, and for such construction of the covering plows that 
they wlilsnrmonnt an obstacle met with and automatically 
retorn to their normal or coveriug position. These plows 
may also be readily thrown out of contact with the 
gronnd when desired. 

HOG STY AND FEED TROUGH. -Albert 
Anchly, Montgomery City, Mo. This sty is a walled 
structure with! intermediate partition, there being donble, 
folding pendent doors at one side of the partition on the 
rear wall of the sty, with swinging and folding doors on 
the other side of the partition, means to retain the doors 
upwardly folded, and a runway below the doors along 
the rear of the sty, while connected with the 1100r is 
a trough adapted to receive rockiu/l: adjustment, afford­
Ing means for the safe feeding from the same trough of 
a litter of small pigs at the side of the parent sow, pre­
venting ww!te of food or the entrance of the pigs within 
the trough. 

COW STALL. - Joseph Ardron, Man­
dan, North . Dakota. This invention provides simple 
means designed to prevent the fouling of the bedding in 
cow stalls, a presser piece being arranged to contact with 
the backbone of the cow when it arches its spine, cansing 
the cow at such times to step backward, thereby pre­
venting the lloor or bedding or the animal from becom­
Ing fonled. 

FEED Box.-John H. Denison, Maquon, 
DI. ThIs box is preferably made of metal, and is di-

Itit.tifit �m'rita •• 
vided by a partition into a feeding and a storage com­
partment, the partition having a gated opening near its 
bottom, while a lid covers the storage compartment. 
Within the storage compartment Is a screen for auto­
matically screening the grain or feed when necessary. 

SPRAY NOZZLE.-Charles Hood, Puyal­
lup, Washmgton. This nozzle is adapted to spray 
plants, trees, etc., with liquld poison, the device afford­
ing an exceedingly fine spray or fog, having more force 
than the ordinary spray, while the cleaning of the nozzle 
when stopped up is readily effected. The nozzle has no 
outside attachments likely to catch on vines or shrub­
bery, and may readily be converted into a sprinkler. 

CHICKEN BROODER.-John C. Nicholls, 
Blue Monnd. DI. In this brooder fresh air only is sup­
plied to the brood chamber, and the bottom is gently 
warmed, while a greater portion of the heat comes from 
above. The brood chamber has a removable bottom 
covered with sand, so that it may be readily cleaned, and 
there are runs at each side of the chamber. 

IU:18cellaneon8. 

FIRE EXTINGUISHER AND ALARM.­
James C. Morton, Washington, N. C., and Edward B. 
Freeman, Norfolk, Va. This is a combination apparatus 
more particularly adapted for use in connection with 
Imnber driers or kilns, which are, according to this in­
vention, equipped with ll00d pipes connected with a 
snltable source of water or steam supply, or both, and 
with mechanism adapted to open the proper valves in 
case of fire. The draught or stack flues will be at the 
same time antomatically closed, and an alarm sonnded 
by a whistle or gong. 

WINDMILL. - Myron H. Richardson, 
Windom, Kansas. This is a strong, simple and light 
machine, designed to afford a great deal of power in 
proportion to Its size. It is readily thrown into and out 
of gear, in the latter case affording very little resistance 
to the wind. A governor actuated by the centrifugal 
force of the main shaft and wheel operates to make the 
wheel torn at a nniform rate of speed without regard to 
the force of the wind. 

SPIRIT LEVEL.-Erik Olson, Neihart, 
Montana. A.ccording to this invention a disk or wheel 
is secured to the stock, and aronnd the hub of the disk on 
opposite sides of the web are cylindrical tubes contain­
ing spirit or mercury, and having a bubble to indicate 
on a graduation on a ring held against the corresponding 
face of the web. The graduation on each of the rings.lis 
formed on concentric circles, the lower half indicating 
degrees and subdivisions, and the upper half bevels, cnts, 
and pilches, corresponding to the degree indicated by the 
bubble on changing the position of the stock. 

H OOK FOR MINER'S BUCKETS, ETC.­
George W. McMillan, Hurleton, Cal. The shank of this 
hook has a spring-controlled tongne adapted for locking 
engagement with the hook, while a latch pivoted to and 
pendent from the tongne is In constant engagement with 
the hook, serving to maintain the tongue in locked or 
closed position, and protecting the spring of the tongue. 
Should a bncket carried by the hook strike an obstruc­
tion, the bail wonld ouly be forced into better locking 

L A M  P .  - F r a n z  Gedies and Carl 
Schnnke, Berlin, Germany. This Is an adjustable lamp 
adapted to be readily brought into any desired convenient 
position to facilitate working or reading. The lamp­
carrying tubnlllr arm of a vertical standard adapted to 
be readily clamped to a table or other support has a 
longitudinal projecting rod, on the outer end of which is 
a vertically adjustable arm to which is secured the bsse 
of the lamp, whereby the several adjustments are readily 
effected. 

ICE CREAM FREEZER.-James S. Stid­
ham, Floyd, Texas. According to this improvement the 
refrigerating box, arranged to be revolved by a crank, has 
in Its several sides openings to receive elongated cream 
cups, the latter being so arranged as to form a lining 
within the ice box, and so that every cup will be exposed 
thronghont its length to the action of the Ice. After the 
cream or Ices are frozen they may be preserved for qnlte 
a time without replenishing the ice. 

SASH BALANCE.-Valentine Schirmer, 
New York City. This improvement Is adapted for win­
dow frames ot different dimensions, being capable of 
convenient adjustment for increase in tensional force of 
its spring, and adapted to receive a locking adjustment 
to retain the coiled spring from relaxing when the 
halance Is prepared to receive and snstain a window 
sash. A novel mechanism is provided to permit the free 
introduction and removal of the sash, and effect a work­
ing connection between the sash and connterbalancing 
devices. With this attachment no chains, pnlleys, or 
weights are needed, and a sash fastener is not required, 
as the sash may be readily locked in any desired posi­
tion. The sash may also be arranged to swing inwardly, 
to facilitate cleaning. 

S URGICAL CHAIR.-Oskar Baruch, Ber­
lin, Germany. The seat of this chaI:r has an articulated 
connection with the frame, to be capable of up and down 
movement, while the hack is supported on the upper part 
of the frame and slides longitudinally, being capable of 
assmning various angular positions in relation to the 
seat. The several parts are conveniently adjustable, so 
that the patient may be placed in any required position 
for the surgical operation. 

FOOT REST FOR BICYCLES.-Milton W. 
Smith, Long Island City, N. Y. A toothed plate is, ac­
cording to this invention, fastened to a clamp which is 
vertically adjustable on the bicycle fork, while a swing­
ing arm having a hub journaled on the face of the 
toothed plate is provided with teeth to engage the teeth 
of the plate, there being means for fastening the hub to 
the toothed plate and a foot rest on the outer end of the 
arm. The rest may be adjusted vertically in the nsnal 
.way, and may also be adjnsted to and from the rider, to 
bring it into deslrOO position for an easy rest. 

DESIGN FOR DOOR PULL, ETC.-Charles 
Sotscheck, New York City. A stem-like figure simulat­
ing an oak leaf projects ·from each end of this plate, and 
the stem-like figures are also entwined with coils, the llat 
plate of the pull having at Its side edges scroll-like figures. 

NOTE.---Coples of any of the above patents will be 
furnished by Mnnn & Co., for 25 cents each. Please 
send name of the patentee, title of invention, and date 
of t� paper. 

engagement with the hook. The device is very simple, NEW BOOKS AliD PUBLICATIONS. 
strong and inexpensive. A HISTORY . OF MATHEMATICS. By 

WIRE REEL.-John A. List, Bartelso, Florian Cajori. New York and Lon-
TIL This is a simple form of reel for monnting on a don : Macmillan & Co. 1894. Pp. 
wagon or other vehicle, for winding or nnreeling wire in xiv, 422. Price $3. 50. 
the construction of a fence, and its construction is such We have nothing but commendation to bestow upon 
that the wire may, by means of a guide arm, and without Professor Cajori's history. On the title page he gives a 
possible injury to the operator, be directed across the quotation from Professor Gla18her to tPe effect that no 
face of the reel to cause it to wind at either end or at the subject loses more than mathematics by any attempt to 
center of the reel, as required. disassociate it from its history. The sclence in itself 

A C C 0 U N T KEEPING App ARA TUS. - often seems dry, but when Its history is brought together 
Samuel H. Boylan, Armour, South Dakota. This ap- and put into the excellent shape in which we find it in 
paratus is designed to obviate the necessity of keeping the present work, what seems to the layman a dry skela­
the ordinary account books, as day-book, ledger, etc., ton is clothed with a most attractive form. The work 
providing iustead a convenient method of keeping is naturally largely biographical, telling of the work of . 

original entries upon tickets III envelopes, and summar- each investigator in torn, and of their various disputes 
ized on the envelopes, to be filed for ready reference. and connter theories. 
The apparatus provides a two-part case, with removable A POCKET BOOK OF MARINE ENGINEER-
cover and body portion open at one end, spring catches ING RULES AND TABLES. By A. E. 
securing the parts together, and there being in the body Seaton and H. M. Rounthwaite. 
portion gnide rails, on which slides a follower having London : Charles Griffin & Company. 
llanges or gnldes, by means of which the envelopes and New York : D. Van Nostrand Com-
tickets may be readily kept in order, but be always Re- pany. 1894. Price $3. 
cessible. The title of this book, which we have given somewhat 

E A S  E L .  - Hattie F. Beecher, Port fnlly,'explains snfilciently Its scope. When we state that 
Townsend, Washington. This device may be nsed as a it is very attractively printed, illustrated as required, con­
drawing table, but is especially adapted for workers in talns an index and excellent table of contents, and is 
water colors. The table proper may be adjusted at any elucidated by 127 separate tables, we think enou/l:h has 
desired angle, so that the colors applied will 110w with been said to show how valuable it will be found by the 
greater or less rapidity, and the table Is also 8djustable working engineer. It is bonnd in llexible leather with 
vertically, while the pallets and brush holders are so con- rounded corners, so as to present a very workmanlike 
nected with it as to be simultaneously adjusted, as re- appearance, suggesting utility to the practical marine en­
quired for the convenience of the artist, whether sitting glneer. 
or standing. The pallets and brush holders are so THE WORLD'S CONGRESS OF RELIGIONS. 
mounted on the table supports as to be adapted to re- Edited by C. M. Steven!!, with an in-
volve, thus being always in convenient proximity to the troduction and review by Rev. H. 
table and the artist. W. Thomas. Chicago : Laird & Lee. 

CURTAIN. - Joseph Darling, Baldwin, 1894. Pp. 363. Price 50 cents. 
Pa. Combined with the roller, operating cords and This book claims to be a complete and concise history 
guides, is a bracket having a main' plate at the Inner ends of the world's congress of religions held lit ChIcago. It 
of which are upwardly and downwardly projecting arms contains extracts from the various addresses delivered 
to which the operating cord is connected, and having at there and contains portraits of some of the participants. 
its ontward end a lug with a seat for the roller stud, and ELEMENTS OF SYNTHETIC SOLID GEOME-devices for locking the stud in the seat. The construc TRY_ By N. F. Dupuis. New York tion and arrangement of parts permits of the extension and London : Macmillan & Co. 1893. of the curtain outwardly beyond the operating cords, to Pp. xii, 239. Price $L60. fnlly cover the window, a double crank lever also en-
abling the operating cord to exert leverage to sustain the This exceedingly well treated and well made book is 
bracket and curtain in position. intended by the author as a continuation or sequel to his 

work on plane geometry. 
POR'l'ABLE FOLDING SEAT. -James R. 

GUIDE TO THE STUDY OF COMMON R. Morford, La Harpe, DI. This is a device which, 
PLANTS : AN INTRODUCTION TO when not needed, may be SUd as an envelope upon a 

V M S  Id ' folded umbrella, in which way it may be carried about, BOTANY. By olney • pa mg. 
Boston : D. C. Heath & Co. 1894. affording a temporary seat for one desiring to rest for a 

246 P '  85 t time in the open air. It consists of a tapered hollow Pp. xxiii, • nce cen s. 
standard, to the top edge of which are hinged seat bars This excellent and interesting work is designed for the 
adapted to fold across each other and project beyond the use of advanced schools. It treats of modern botany by 
standard, there being a spring catch adapted to interlock modern methods, so that a peculiar life and aspect of 
with one seat Oar. . reallty is given to the subjects,the work reading not at all 

[APRIL 7, 1894. 
like the old type, dry botanies, but by suggestion and the 
use of the induction method awakening the Interest of 
the students. It covers very interesting gronnd and is so 
written that it can be read almost as a literary work, 
while it may also be employed as a text book pure and 
simple. 

. 

A TREATISE ON THE KINETIC THEORY 
OF GASES. By Henry William Wat­
son. Oxford : Clarendon Press. 1893. 
Pp. xiv, 87. Price $1. No index. 

The author states that his object in his treatise is to 
make the existing state of the theory more widely known, 
in the hope that mathematicians may be induced to turn 
their attention to the theory, and thus remove, if possi­
ble, the obstructions remaining In the way of its com­
pleted establishment. The work is very mathematical in 
treatment and will prove a valuable contribution to this 
branch of physics. 
H E L I C A L  GEARS : A PRACTICAL 

TREATISE. By a Foreman Pattern 
Maker. New York : Macmillan & 
Co. 1894. Pp. xv, 127. Price $2. 

The author believes that this is the first work on the 
subject which bas ever yet appeared written by one who 
claims to be a pattern maker. It is fnlly illustrated by 
clear and demonstrative cuts, so that an exceedingly 
practical aspect is given to the treatise. Itforms a valu­
able addition to the literature of fonndry and machine 
work; which has received so much attention during the 
last few years. 

PRACTICAL WORK IN HEAT. By W. G. 
W oollcombe, M.A. Oxford : Claren­
don Press. New York : Macmillan 
& Co. 1893. 12mo. Pp. 61. Illus­
trated. Cloth. Price $1. 

A college text book nslng mathematics freely. The de­
scription of experiments, to which the entire work is de­
voted, is very clear, and doubtless the book will prove of 
value for use in conneetlon with any standard work on 
physics. 
� Any of the above books may be purchased throngh 
this office. Send for new book r-atalogne just pub­
lished. MUNN & Co., 361 Broadway, New York. 
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1. Elegant plate in colors showing a handsome colonial 
residence just completed at Ashbonrne, Pa, for 
Charles Salmon, EIlq. Two perspective views and 
lloor plaus. Cost complete $11,500. Frank R. 
Watson, Esq., Philadelphia, Pa., architect. An 
elegant design. 

2. Plate in colors of a ChIcago dwelling designed for an 
archItect's.home, and recently completed at M01'!(l1D 
Park, ChIcago, DI. Two perspective views and 
floor plails. Cost $4.200 complete. Mr, H. H. 
Waterman, architect, ChIcago, DI. 

3. Two perspective views, interior view and 1100r plans 
of the elegant residence of J ndge Horace Rnssell 
recently completed at Southampton, Long Island. 
Xr. Bruce Price, New York City, architect. An ad­
mirable" design in the colonial style of architectnre. 

4. An English cottage at Buena Park, Chicago, DI. Two 
perspective views and lloor plans. Mr. James 
Gamble Rogers, ChIcago, DI., architect. A nnique 
design in the Gothic style of architecture. 

5. A residence at Southport, Conn. Two perspective 
views and lloor plans. A plcturesqne design in 
the modern colonial style of architecture. Mr. W. 
W. Kent, New York City, architect. 

6. A cottage at Freeport, Long Island, erected at a cost 
of $2,600 complete. Perspective view and ll00r 
plan. A unique design. Mr. W. Raynor, Free­
port, L. I., architect. 

7. A residence at Rogers Park, DI. Two perspective 
views and 1100r plans. Cost $3,948 complete. An 
attractive design. Mr. C. W. Melin, ChIcago, TIl., 
architect. 

S. Two perapective views and fioor plans of a dwelling 
rently erected at Rogers Park, DI., at a cost of 
$3,730 complete. A unique design. Mr. Robert 
Rae, Jr., Chicago, DI., architect. 

9. A cottage at Morgan Park, DI., 'erected at a cost of 
$2,968 complete. Two perapective views and fioor 
r lane. An attractive design, treated in the English 
cottage style of architecture. Mr. H. H. Waterman, 
Chicago, DI., architect. 

10. The new St. James M. E. Church at Kingston, N. Y. 
Perspective and plane. Architects, Messrs. Weary 
& Kramer, of New York City and Akron, Ohio. 
Estimated cost, $70,000. Style of architecture, 
Romanesque. 

11. Miscellaneous Contents : Vibrations of tall buildings. 
-Artificial stone.-A simple and efficient dmnb­
waiter, illustrated.-An improved woodworking 
machine, illnstrated.-The New Era electrical gas 
burner, ilIustrated.-P. & B. Ruberoid roofing, 
sheathing papers, and paints.-Improved wood­
working machine, illustrated.-Foot power mortie­
ing machine, lllustrated.-A large sheet metal ceil­
ing, Illustrated. 

The Scientific American Architects and Bnlldera 
Edition is issued monthly. $2.50 a year. Single copies, 
25 cents. Forty large quarto pages, equal to about 
two hnndred ordinary book pages ; forming, practi­
cally, a large and splendid MAGAZINE OF ARCHITEC­
TURE, richly adorned with elegant plates in colors and 
with fine engravings, illustrating the' most interesting 
examples of Modern Architectural Construction and 
allied subjects. 

The Fullness, Richness, Cheapness, and Convenience 
of this work have won for it the LARGEST CmcULATJON 
of any Arehltectoral Publication in the world. Sold by 
all newsdealers. MUNN & CO., I'mILISHERS, 

861 Broadway, New York. 
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The charge j<Yr Insertion .....ur til .. _ is One Doaar a I .... 
j<Yr each \ntertlon : about eight word. to a I..... 0400 ... -
tiatment. must be received at publication o1!l<e as ea,.llI as 
7h:wrsdall morning to appear in the JoUowi.JI41 'Week's iBB'tU 

.. U. S." metal polish. Indian .. polis. Samples free. 
For Sale-Patent No. MJ6.517. U. R. Cbittenden. Men­

don. III. 
Handle turning machinery. Trevor lIlfg. Co •• Lock­

port. N. Y. 
Air compressors for every possible dnty. CI .. yton Air Compressor Works. 26 Cortlandt Street. New York. 
The Improved HydraulIC Jacks. Punches, and Tube 

Expanders. R. Dudgeon. 24 Columbia St., New York. 
NiCkel-in-slot macbines perfected and mannfactured 

Electrical snpplles. Waite Mfg. Co •• Bridgeport. Conn. 
Centrifugal Pumps for paper and pulp mills. Irrigating 

and sand pumplngplant.s. Irvin Van Wie. Syracuse. N. Y. 
Screw m .. chines. milling machines, and drill presses. 

'1'be Garvin M .. ch. Co .. L .. h,ht and Canal Sts .
• 
New York. 

Emerson. Smith & Co .• Ltd.. Beaver Falls. Pa .• will 
send Sawyer's Hand Book on Circulars and Band Saws free to any address. 

Split Pulleys at Low prices, and of same strength and 
appearance as Wbole Pulleys. Yocom & Son's Shafting Works, Drinker St •

• 
Philadelphia, Pa. 

The best book for electricians and beginners In elec­
tricity is " Experimental Science." by Geo. M. Hopkins. 
By mail. U ;  Mnnn & Co •• pnblisbers, 361 Bro .. dway. N. Y. 
Competent persons who deSire �encle8 for a new 

popnlar book. of ready sale. with handsome profit. m .. y 
.. pply to Mnnn & Co.. Scientific American office. 361 Broadway. New York. 

The Fnlton Fonndry and Machine Works. No. 21 Fur­
man St .

• 
Brooklyn, N. Y., have resumed operations In all 

their departments. and reqnest a renewal of custom 
from former patrons. E. B. Willcox. 

Wanted. Bndge Saiesmen·�)De for each State In the 
Union. competent to make sales of bridges and super­
intend erection when necessary. Address, stating age, 
experience. salary expected. etc .

• 
L. B. 1107. Chicago. Ill. 

To Manujact ........ and Importers.-A m .. n of energy 
and business qualifications. who has been In the hotel 
business for twenty years, Intends establishing. In a live 
and growing city of over 100.000 inhabitants. an agency 
for several lines of trade which will not confiict. Cor-
respondence solicited from manufacturers, importers, 
and jobbers. Satisfactory references or bond will be 
given. Address M. A. B .• 111 Liberty St .• New York. 

J]rSend for new and complete catalogue of Scientific 
and other Books for sale by Mnnn & Co .. 361 Broadway. 
New York. Free on apnllr.atlon. 

ItS 
HINTS TO CORRESPONDENTS. 

NalDes aud Addre ... must accompany all letters. or no attention w1lI be paid thereto. This is for our information and not for pnblicatlon. 
References to former articles or answers should give date of paper and page or number of question. 
Inq niries not answered in reasonable time should 

be repeated ; correspondents w1lI bear In mind that some answers reqnire not a little resea.rch, and. though we endeavor to reply to all either by letter 
or In this department. each must take his turn. 

Buyers wishing to pnrchase anr article not advertised In our columns will be flll'llll!hed with addresses of houses manufacturing or carrying the same. 
Special \Vritten InforlDaUon on matters of personal rather than general interest cannot be expected without remnneration. 
SeientUie AlDerican SupplelDeuts referred to may be bad .. t the office. Pnce 10 cents each. 
Books referred to promptly supplied on receipt of price. . 
!lIiueraJs sent !:or examination should be distinctly marked or labeled. 

" itutifi, �tUtri,a .. 22 1 
mented, and the whole inclosed In a brick building. A. 
Yon will reqnire a twenty horse power boiler to heat the 
40,000 gallons In a day or a 10 horse power boiler to heat 
In two days and keepnp the supply. The oniy way wltb­
,!ut noise is to connect the top and bottom of the boiler 
directly to the tank In the same manner as a kitchen hot 
�ater boiler, and heat by circulating the water. 2. How 
does aluminum rank as an electrical condnctor f A. The 
electric conductivity of aluminum is 0'51, copper 1'00, or 
0'33, silver 1'00. 3. Can either temporary or permanent 
magnet be made out of alnminumf If not, wbat percent· 
age of iron or steel would be necessary to use with it f 
A. Alnminum is very feebly magnetic. Have no data as 
to alloys. It will probably decrease the efficiency of iron 
or steel In magnetic force. 4. Does electricity travel 
on the exterior or center of a conductor ? A. Electricity 
is supposed to travel on the surface of metals. 5. Is 
there any difference In the resistsnce between bare r-<>p­
per wire and either annealed iron, lead, or steel wire, each 
of the last three to be heavily plated, and of the same 
size as the copper wire f If so. how do tbey compare. 
also In cost f A. There is probably no perceptible differ­
ence In the condnctlvity of a solid copper wire and any 
other metal heavily plated with copper. We jndge that 
the plated wire w1lI cost more than solid copper wire. 
6. Where can I get a catalogne of amateurs' chemical ap­
paratus f A. Address Eimer & Amend, New York, for 
chemical apparatus. 

(5930) W. D. F. asks : 1. Is a license 
that has been issned to an engineer in Missouri good for 
this State f A. No. nnless issned by a United States in­
spector, when it is good for the district. 2. Where shall 
I apply to obtain an engineer's license, either first or 
second. class. and what are the necessary reqnlsites f A. 
If a marine license, apply to United States inspector at 
Chicago. If for stationary engine, apply to local iJospec­
tors where inspection laws are In force. Otberwise no 
license Is required. 3. Do I need a different license to 
rnn a locomotlve from a steamboat. or to rnn a statlonary 
engine ? A. Where a license Is required, the kind of en· 
gine is specified. 4. What .. re the best books for an en­
gineer to study for good solid information on steam f A. 
Among the many excellent works on steam engineering 
In our catslogue, which we mall free. are " Locomotive 
Engine Running and Manitgement, "by Sinclair, $2; "Lo­
comotive Catechism," by Grimshaw $2 ; A larger cate· 
chism, by Forney, $6; " Ststlonary Engine Driving," by 
Reynolds, $1.75; "The Modern Steam Engine," by 
Colyer, $6; " The Triple ExplLlll.don Engine." by Win­
gate. $1 ; " Marine Engines, Boilers, and Propellers," 
by Edwards. $6; " Manual of MarIne Engineering," by 
Seaton, $6, by mail. 5. 18 tbe examination for a second 
class license difficult, tbat Is, will It Involve technical 
points not easily nnderstood by experience and not book 
knowledge f A. You will require some experience, to­
gether with a stndy of the catechism and f .. miliarity with 
engineering names, to give you a passable license. 

(5931) R. W. asks : 1. Will a tank of 
water empty as fast through a I!impJe hole In the bottom 
of the tank one Inch In diameter .as through another hole 
In bottom of the same diameter with 20 feet of pipe at­
tached perpendicularly of exactly the same area as hole f 
a. The tank.w1lI empty fastest through the l inch pipe by 
the force of gravity throngh the additional head. 2. Will 
a basin at tbe top of .. perpendicular pipe with oniy � 
inch opening into 2 inch pipe dlscllarge as quickly as If the 
discharge pipe was all � Inch, both pipes open at bottom f 
A. The hasin will empty fastest through tbe � Inch pipe 
for tbe above reason. The stream Is broken In the 2 Inch 
pipe and has very little pull dne to gravity as in the solid 
column of the � inch pipe. 3. Will a tank empty tIlore 
quickly through tbe same opening 1 foot from the gronnd 
than If It was raised 6 feet, free discharge in both cases f 
A. The difference In e-ravity Is too small in a difference 
of feet, In elevation to be observed, althongh tbere Is a 
difference in favor of the lower jlO!'ition. 

also if the same cells can be formed and charged by nsing 
4 cells of gravity battery to one of stOIage battery ? A. 
Yes. For cliarl:ing use at least · 5 gravity cells. 'l.'he 
charging with them will be very slow. 

(5986) G. F. H. asks : Why is it that the 
wire with which an electric light (incandescent) Is sus­
pended Is made up of two Insulated bunches of very fine 
wires. of about 15 wires in a bunch ? Would not two 
solid wires of same size as each bunch be just as good f 
A. Tbe construction is adopted to 8ecnre fiexlbllity. 
Solid wires would be just as good otherwise. 

(5937) A. E. S. writes : 1. In the office 
where I work tbere Is a slow-moving belt, which when 
l'llIlning is charged with electricity, so tbat I can draw 
IWID'ks from it witb my knnckles. l out of curiosity 
placed the bulb of an Incandescent electric light near it. 
To my surprise I bad the nortbern lights In miniature. 
but when I placed the light back in the socket it imme­
diately burned out; still, when placed back near tbe belt, 
tbe same phenomena would occur. A. The phenomena 
displayed by the incandescent lamp have no connection 
with the presence or absence of the carbon. 2. If black 
Is the absence of color, what is the· color of a small quan· 
tlty of air ? A. Black is better defined as the absence of 
light. Air is withont color or transparent in small 
quantity. 

(5938) R. E. W. asks : 1. Will cotton-
covered wire (No. 34) answer nearly as well as silk-cov­
ered for a small Induction cell f A. Yes. 2. Would 
best qnailty tool steel be fine enough to make the com­
poond magnet In Bell telephone receiver f A. Tool steel 
., ill answer very well. Shear steel Is better. 3. I have a 
Kidder magneto machine which does not generate as 
powerful a current as when it was new. Is there any 
way to Increase tbe current ! A. Better send the m .. chine 
to the manufacturers. Withont a personal examination 
of it we will be nnable to suggest any remedy for the 
difficulty. 4. Will No. 12 galvanized iron wire be the right 
kind for a two or three mile telephone line f A. Yes. 

TO INVENTORS, 
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Commode. D. H. Murphy (r) . . . . . . . . . . . . . . . . . . . . . . . .  11,410 ComPll'ls deviations. apparatus for determining. 
con';?��<;��e'?:�':'J:

e
j�=: �: �: .�: .�������: ili:� Core box. G. A. Lambert . . . . . . . . . .. . . . . . . . . . . . . . . . . . .  517.887 

Corn cribbing machine. L. M. Millen . . . . . . . . . . . . • • . . 517.355 
Corn cutting machine. M. L. Hydorn . . . . . . . . . . . . . . .  517,143 
Corset stiffener. J .  Wolff . . . . . . . . . . . . . . . . . . .  ; . . . . . . . . .• 617,llI2 
8���?�. �e

�::k�!�I���: . .  �?�.� .����
I
.��: • .  ; .. 517.286 Crane. overhead travelinl<. G. A. True . . . . . . . . . . . . ,. 517.078 

8:-M?ask['e�����. �!.��::::'e"::'::.'.'::.':::.'.':::.'::.: gn:� 
Cultivator. E. R. Maine . . . . . . . . . . . . . . . . . . . . . . . . . . . . • .  517.227 Cultivator. O. L. Neisler . . . . . . . . . . . . • • . • . . • . . . . . . . . . .. 517,289 Cultivator. J. W. Norton . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  517,231 
8::�yP�m�: !l:k.aw��r:,::::::::::::::::::::::::::.:: :  tlf.� 
Cutter. See Bolt cutter. Meat cutter. Dead centers, device for overcoming, C. M. Cur-rey . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . • . . . . . . . . . . •• 517,264. 
Delivering I<oods. apparatus for automatically, A. F. Martel . .  . . . . . . . . • . . . . . . . . . . . . . . . . . . . . . . . . . • . . . . .  517,412 
Dentla engine head, A. J. Harris . . . . . . . . . . . . . . . . . . . . 51. ,218 Dental band piece angle attachment, R. G. Stan-broufih. . .  . . . . . .  . . .. . . . . . . . . . . .. . . . . . . . . . .. .  617.248. 617,249 
B:��fo��j\': W�:i�ift:Il'f.���: .?:.�: .������: :.: ilH�l Diamond settln,f' F. P. D' Arcy . . . . . . . . . . . . . . . . . . . . . .  517.i!I§ 
Egg� �'::�irR. G�bs..�l:g!: : : : : : : : : : : : : : : : : : : : : : : : :: iU:�3 Dovetailing machlnekH. Farcbmin . . . . . . • . . . . . . . . . . 517.336 
B��l::: ;:,a;;�!F.

e
c�Ro�i:;�c:'�Jr: : :  : : : : : : : : : : : : : : : : :  glal� Dumbwaiters. electrical appliance for, J. H. Roh-

erts. . .  . . . . . . . . . .  . . .  . . . . . .  . . . .  . . . .  . .  . .  . .  . .  . .. . .. . . . .. 517,1611 Dynamite and making same. Rochester & McAr-thur . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  517.396 Elbow, metal covered. E. '1'. Greenfield . . . . . . . . . . ... 517.276 
�l:���� �fe���Pi��:�.;�m�n ����.::::::::::.: : : 5fl:� Electric heater. 'i... B. Rowley . . . . . . . . . . . . . . . . . . . . . . . 517.170 Electric motor or dynamo-electriC machine, J .  W. Henderson . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  617.105 Electric switch. J. S. Gibbs . . . . . . . . . . . . . . . . . . . . . . . . . . 617.100 Electrical apparatus. s .. fety cut-out for. Lemp & Wigbtman . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  517.120 Electrical Indicator. A. E. Kennelly . . . . . . . . . . . . . . . . 517.163 Electrical keyboard. C. E. Allen . . . . . . . . . . . . . . . . . . . .  511.mI Electrically-operated elevator. F. E. Herdman (rl n,409 
�l:�:���. c��eill�Ctrrc :;:��ior: " " " " ' " . . . . .. . . 517.343 

�lli��t�;�;r.,':f.���'1. g�r.:ss�:.�:.��:,:�
i
.��:.:: tlH� Engine. See Gas engine. 

Eraser, slate or blackboard. D. E. Dempsey . . . . . . . .  517.034 Exhibiting m .. chine. combined card and dice. J. 
Ext�n'IJ�

s
�:Y; A: 'A: 'OoVey::::::::::::::::::::::::: 3Ii:� Extractor. See Stump extractor. 

E:::c:I:'C;���ri:.
n
����:'W: *.:ne��.�?�:::::::::: :  g}f;iM Fence post. A .  Stoner . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  517.200 Fence, wire. S. C. Bowen . . . . • . . .  o • • • • • • • • •  0 • • • • • • • • • • 517,209 

An experience of forty-four years. and the J;>reparation �li�����.']{�'iie�:. �:. ��i��::::::::::::::::::::::::.:: :,�i�:iii; of more tban one nnndred thonsand applic .. tIOns for pa- FI Ell & P n 517 335 tents at home and abroad, enable us to underst .. nd tbe FI�: :::::'or lrA��. W. "w'::fian;;::::::::::::::::: ::: 517:318 
�����iI

d
f�1W�I�: �gr b�:��r��n��i:n:��vt�J��:::. u� Fire extinguisher, D. F. Prosser . . . . . . . . . . . . . . . . . . . .  517,394 

synopsis of the patent laws of the United States and .. n ��':!I:!:�i�hln.reN.b�'!,'ficii, .. m: : : : : : : : : : : : : : : :  ::'. : :  m::: foreign countries may be had on application, and persons F "t i k W H H 517 041 contemplating tbe securing of patents. either at bome or . �l :rfo:' e;;'lts: mach��"ioj.· cuttiiig; <5: ii C siic� • 

abroad.. are invited to write to this office for prices k tt 51'1 397 whlcb are low. In .. ccordance with the times and onr ex- Fnrnice:" See 'Smoke oon;'iimiitg him .. ;';"." . . . .  . . .  , 
tensive facilities for condncting tbe business. Address F t b II H C WI gI 517 130 MUNN & CO .

• 
office SCIENTIFIC AMERICAN. 361 Broad- F�:: ��

a
o{Iie'? fi��: still ' Cb:mb�iaiii '&' Agiiii : 617:404 way, New York. Furoace. traveling gr .. te. F. H. Richards . . . . . . .. . 517.067 Furniture, device for fastening slip covers on up-

Fui:.?l�'i.':e�:, .. ����·:MCGj.atii: : : : : : : : : :  : : : : :  : : : : :  �n:� INDEX OF INVENTIONS 3:�a"no!��e��\\r.�.��fJ'iou����:�����· . . . . . . . . . . . 617.253 
3�: :rfc"Jita:.:':di�k!:;P����ci; TA . iiiitii:: ':. : '::. : �U:� For which Letter. Patent 01' the 

United Statell were Granted 

March 27. 1894, 
Game of curling, device for pl .. ylng the. J. B. 
Gar�:g�I��::;iiig' apparatus: W: iii.iay·::::::::::::. �\�,� 
3�"::tc::i���: ��!fJ�Ir�R�.I�?�: : : : : : : : : : : : : �lf:Ws Gas engine. . Thaler . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. . .  517.077 ilND EA CH BEA R I N G  TH A'r DATE. 3:: ��c'li�;.rh�drOg�:.I:.·ii:pom·erOy::::::::::.: �U:� 

[See note at end of list .. bout copies of these patents.] E·i:t��������iZ;:�:���;�
·
:::

:
.
:
.: 
n�i 

cI akl t 098 Gas producer. E. J. Dutr . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 517.271 
!d�ap:��:scel!::�l����: .�·. �: .����� : : �lb19 3:�:"1:b'ro':kh-rr;od . . . . . . . . . . . . . . . . . ... . . . . . . . . . .  ��H%t 
i��lng ma.g�inetl

w. K. 
J
ilCho�: . . . . . · · · iii · ·  . . . . . . 617.291 Gate. Russell & Mattooii:::::::::::::::::::::. ::::::: 517:070 

�
g
iI�';,kl� . .  �:."::' . . . �� . . . ��� . . � . .  ��: .�: 617.883 a:�':;r�it,:.S�!�hG ... ·"eiieraior: · · · · · · · · · · · · · · · · · · " · 517.366 

Air brake .. pparatus. J. B. Stewart . . . . . . . . . . . . . . . . .. 617.250 I Glass bottles. app .. ratns for mannfacturing. H. Air forcing appar .. tus. B. F. Evans . . . . . . . . . . . . . . . . .  517.039 M. Ashley 517 016 Anchor box. H. A. Goetz . . . . . . . . . . . . . . . . . . . . .  : . . . . . .  517,186 Glass lInisbing·macbine:X:J':Neiii.:::::::: ·:: ::::. 517:358 Annealing and hardening steel rods or wIre, C. Governor. marine engine. J. W. Winters . . . . . . . . . .  517.087 W. Blldt . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. . .  517.020 Grain sbocking machine. R. Connell . . . . . . . . . . . . . . . .  517.095 Apparel hanller. wearlnll. G. Buch . . . . . . . . . . . . . . . . . . 617.325 Grille. R. T. Bertelsen 517 2&. Asphalt rock machine for crusb Ing and grinding. Guide and fish plate. cOm bineii: ii:' W: C':amer:::: 517:330 J. H. Tabler . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  517.811 Gun lock. breakdown, J. Conner . . . . . . . . . . . . . . . . . . .  517.032 Awning. C. Leclercq . . . . . . . . . . . ... . . . . . . . . . . . . . . . . . . . . 517.346 Hair curler. S K. M .. thews 517 350 Axle. vehicle. G. H. Westingbouse . . . . . . . . . . . . . . . . . 617.203 H .. mmer. steam. T. M. Sbeare,: .. . . . . . . . . . . . . . . . . . .  · 517'150 Baby walker. Bradish & Wilcox . . . . . . . . . . . . . . . . . . . . 617.403 Handles and covers to vessels" attaci,liig"c:i: Vii: • 

Bag. See Traveling b
Ql<'A h Niedrlngbaus . . . . . . . . . . . . . . . .  : . . . . . . . . . .. : .. . . . . . .  517.230 Bank, pocket savings. N. . !l  igon . . . . . . . . . . . . . . . . . 517.175 Hanger. See Apparel hanger. Doorbanller. Pic-Barometer. compound tri-hquld. O. H. Wood- ture hanger. 

B":.3'lfIer: G:·ii:iii.bbitC : : : : : : : : : : : : : : : : : : : : : : : :  gU:� �fo��X� s:;����'i:tlr' S F. Purington . . . . .. . .  �lH� 
(5932) C. A. W. writes: 1. I have a shunt- Barrel washer. F. E. Anderson . . . . . . . . . . . . . . . . . . . . . .  617.091 Harrow. revolving. S. Sboemaker . . · · . . . .  

·
· 

. . . . . . . .  · 517'360 Barrels to stocks. detacbably secnring. A. Bur- Harrow track. H Baker 
. . . . . . . .. . . . . . . . . . 

517
'206 wonnd dynamo wbich gives 10 volts and 43 amperes, gess . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  517.024 Harvesier. cotton. G. Lispeiiarii:::::::::::: i;i7;ti5O; 617:409 

(5927) Littleton asks the correct solu- which it was built for. Can I reduce It In any way so it Batteries. awaratns for supplying or removing Harvesting Implement. hay Smith &.Lloyd . . . . . . .  517.399 
tion to " the reason that a top stands up while spinning." can be used for nickel plating f I mean, connect It with B tttOrag"g 1; E. Wgrtbtntte . . . . . . . . . . .. . . . . . . . . . .  617.134 Hat bodies with hair. machine for covering. P. a ery. ee econ ary a ry. P. Aries . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 617.257 A. Gyroscopic force is the cause. A rotating body bath, SO I can rednce the current down to say 1 to 4 volts, Bearing. vehicle ball. D. Pettit . . . . . . . . . . . . . . . . . . . . . . 517.235 Hay rake. B. F. Smltb . .  ' . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  517.246 Bed. oomblnatlon folding. E. E. Murphy . . . . . . . . . . .  617.357 Hay stacke,*J. L. Funkb .. user . . . . . . . . . . . . . . . . . . . . . .  517.009 always tends to rotate about the axis giving the highest and still have current enoogh to nickel plate witb in .. ft::�:i.a:i�;l�ra"tici·appa.raiUijfii,:eiij.iiCiillii ai': 617,280 

�:f!��
h
�ee Er:c1����eaie;.: " " " " " " " " :" " " 517,237 

moment of Inertia. The mathematical investigation is bath of abont 20 gallons. I bave tried it with reduced from ... J. Hunt . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 517.161 He .. tlng and cookin� device. J. Allingham . . . . . . . . 517,821 difficult. If you conpider that .. high moment of Inertia speed, but the mlnnte I connect the batb np tbe current Bell. E. u. Rockwell . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  617.3116 Heating systemhR. M. Dixon . . . . . . .  . • 517 035 means high centrifugal force, yon can reach some concep- runs down'to nothing. A. It is possible by changing the Bell. bicycle ... R. H. Charles . . . . . . . . . . . . . . . . . . . . . . . . . . 517.026 Heel. A. P. Got am . . . . . . . . . . . . . . . . . :. :::: .::: ':: . . : : 517'157 Bench dog. u. A. Wayland . . . . . . . . . . . . . . . . . . . . . . . . . . .  517.317 Hinge. J. Nichols . . . . . . . . . . . . . . . . . . . . . . . . . .  : . . .  : . . .  : .. 517:124 tlon of the snbject. strength of your field to plate small articles with your dy- B!cycle adjusting device. J. H. Prince . . . . . . . . . . . ... 617.294 Hobby horse, R. A. Horning . . . . . . . . . . . . . . . . . . . . . . . . 517.142 
namo; bnt It w1lI be at a great disadvantage. It should BIcycle speed gearmg. A. D. Pringle . . . . . . . . . . . . ... . 617.063 HOI< trough. C. F. Haigler . . . . . . . . . . . . . . . . . . . . . . . . . . .  517.101 

(5928) S. S. G. asks what quicksilver is be rewound. If you try to use It withont rewinding, BiC{.�:er���:: .��i.�� . .  �����
i
.�� . ��� •. :��I.��. �. 517.373 �ggt l� �e'l1'�g��?

k
: . . . . . . . . . . . . . . . . . . . . . . . . . . . .  517.221 and what it is used for. A. Quicksilyer is a metal that Blower or force pnmp. rotary pressnre. J. S. God- Horseshoe. A. W. Smltb . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  617.176 is fiuid at ordinary temperatures. It is solid and ductile work your system by ampere meter. not by volt meter. frey . . . . . . . . . . .. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 517,273 Hose coupling. J. M. Prior . . . . . . . . . . . . . . . . . . . . . . . . . .  517.192 

when frozen. 2. And is there any fiuid that can be per- 2. What voltage and current is required for nickel plat- =gll:�·tu!f:: Si�:"p�gl::,�ing ends of. H. Wlgge . . 617.372 ��:: cc"�¥l��g �"aml:it:in�in�"��bin":' Noian' '& 517.128 

manently magnetlzlld f A. No. 3. How can I make a Ing f A. At stsrt1ng, use 0'1 ampere per square Inch of Bolt cutter. M. D. Luehrs . . . . . . . . . . . . . . . . . . . . . . . . .. . . 517.284 . Connell . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  517.057 electrode, at 5 volta. Reduce 0'02 ampere at 2 volts. 3. Book, check. I. B. Alter . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  617.323 Hub. wbeel. T. S. �'ield . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  517.216 good battery ont of carbon sticks, trimmings of the Wha b nid I t II A A I Book. duplicating checkl.J. Oldfield . . . . . . . . . . . . . . . .  517.359 Hub. wbeel. I. N. Rothrock . . . . . . . . . . . . . . . . . . . . . . . . . 517.241 
electric light t A. If the carbons are copper, the copper bette;, ;:r:s:p bl��::� �tte�. :,;e :�=' ;;: lJ
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����r.eJ: ii.W;'\?c"e:::::::::::::::::::::::::::::::: gUrM should be removed by means of nitric acid, and the oot or s oe s re c er. . . 0 . . . . . . . . . . . . . . . . . . • Hydrocarbon burner'\f' M. Somers . . . . . . . . . . . . . . . . .  517.247 
carbons washed and dried. The upper ends of the car- namo, we refer you to our SUPPLE]I(E]!I'r, Nos. 720 and I�:ke.s

e:":�db��i�e box. 
l�':!�t�� fr:::�le�tric .. "hn�T:���." "" " " " " "  517 114 

bons are to be heated sufficiently to melt paraffine. 793. Brake-.. ctuatlng mechanism, T. Conway . . . . . . . . . . .  517.112 Ink feeder. M. J. Dolpbin . . . . . . .. . . . . . . . . . . . . . . . . . . . . 517.036 
(5933) R. W. says :  Will you kindly Bread or cake box. J. M. Whe .. t . . . . . . . . . . . . . . . . . . . . . 517.085 Ink making device. Wexler & Nienstaedt . . . . . . . . . . 517.371 Paraftlne is applied to tbe ends and allowed to Bubble blower..}'. D. Horton . . . . . . . . . . . . . . . . . . . . . . . . 517.118 Inkst .. nd. C. E. Jewell . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  517.384 saturate them for a distance of about an Inch. Upon print In your " Notes and Queries " column a formnla for Bung closure . .... Hazlehurst . . . . . . . . . . . . . . . . . . . . . . . . . 517.160 Ironing macbine, garment. W. Cboen . . . . . . . . . . . . . 517.328 

these saturated ends of the carbons are cast lead writing finid !  A. 1. Black Writing Fluid.-Dlgest � B�:�orS:u'.:.;idrocarbon burner. 011 burner. :far fasf-eneI; ��Ult." ¥. kO�gif"" t . . . . . . . . . . . . . . · gl�'� 
ponnd logwood in line chips for twelve hours In 3 pints cable conveyers:etc .• conpllng for. M. Garland .. . .  517.338 Jt.:'y�

ac
Se�

r
Ei'te�lo��eY. · . ros . . . . . . . . . . . . .. . .  ' . caps. Use abont 8 or 10 rods to each battery and connect CalculatiJ1l< apparatus. P. Soulier . . . . . . . . . . . . ... . . .  517.308 Knitting macbines. stopping mech .. nism for clr-the carbons to the wire. Insert the rods in a glass or boiling water, then simmer down gently to 1 quart. care- Caliper gaUlle. C. E. Billings . . . . . . . . . . . . . . . . . . . . . . . . .  517.:MlB cul .. r. H. A. Houseman . . . . . . . . . . . . . . . . . . . . . . . . . .  617.()(5 

glazed earthenware vessel. They should be arranged in fully avoiding dust, grease, and smoke. When cold, de· 8:11��: �I�u?:ier; J: i): ·Sioan,,·::::::::::::::::.: �m� I:��:�: ���:aHir�yt;�������·::::::::::::::::::.:: 2U� the onter part of the vessel, and In the center of the cant the decoction and dissolve In it by agitation 20 grains camera tripod or support. E. W. Perry. Jr . . .. . . . . . 517.360 Ladle support. L. L. Powell . . . . . . . . . . . . . . . . . . . . . . . . .. 517.293 
series of carbon rods Insert an amaJga.m.ated zinc rod or yellow chromate of potash; it will tben be fit for use. 2. Gan o�ener, G. L. Donovan . . . . . . . . . . . . . . . . . . . . . . . . . .  517.263 LamP. J. U. Pomeroy . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 517,361 

plate. The cell used In this battery Is the bichromate Blne Writing Fluid (MobrJ.-Pure Pru8Sian blue. 9 parts ; 8:��ef:.��I::'�����e "t'::'�w!avtit�8;;gotial·.iraiici. 117.051 I:��: �fe����
i
�t.'1o�k::!tr.��::::::::::::::::: : :  m:ill!:l 

formed by making a saturated solntlon of bichromate of °a
xalilittl·
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sn:c�n� :O�;::te;:te :ak
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t
�in�j.elia����pies: Jr: : : : : : : : ' : : : : : : : : : :  : : : : m:� I:::::g, ��;;���:c::;�·e�e��t'g,'l':.'l.weli:&Tiiiiie: :.: �n:8t� soda in water, and slowly adding to it one-fifth its weight Canteen. M. Lara . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. 517.108 Land presser, C. C. Maxwell . . . . . . . . . . . . . . . . . . . . . . . . . 517,352 

of commercial sulphuric acid. It is nsed in tbemanufac- it fiuid. 8: �=:·ldi�i��ll w: wiiliers: : : : : : : : : : : : : : : : : :  glf:� I::�h����� �Mi�J�: : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : :  gta� turing of thermometers and barometers, in silvering (5934) W. C. V. asks : 1. Will the elec · Car brake statrratcbet. A. D. Gerbig . . . . . . . . . . . . .. . .  617.405 Lifting or hoisting tool, D. Kirkbride . . . . . . . . . . . . . . 517;'181 
looking glasses, In amalgamating precious metals In mIn- tric motors described In No. 641, SCIENTIFIC AMERICAN 8: �u:yfn:::'!r�ht��:::,k:·. �'. ���?��:: ::: :::: ::::: gU:� I I;g�c':,?Al,ireC.:hi�n."J. ?S�k�iBore: : : : : : : : : : : : : : : : : :  g��:� 
ing. Also for mercurial air pumps and in batteries. SUPPLE1IENT develop as much power from a giv� bat- Car coupling. C. W. P .. tton . . . . . . . . . . . . . . . . . . . . . . . . . .  617.059 Loom. W. F. Draper . . ... . . . . . . .. . . . . . . . . . . . . . . . . . . . . .  517.269 
Its salts are nsed in medicine and in the arts. 4. What tery as any ki'nd of motor manufactured f A. No; this I 8: :i';�E�gfri�g��.'J.nE"?�.mgc.;ii:::::::JU:lJUU:Ull I:gg:::."�:f��':f ����:g��P��"l:'':,'ll:�: : : : : : : ili:� 
makes a compass needle stsnd north and south !  A. The is. designed as a simply constructed motor. and is not I 8:�·s':!��;'��!rJ."��e:,\f· J;�li���·::. :::::::::.JI�:= t���fci�.ir:"b�'i': b�I��:Y .:: .�'. ��: : : : : : : : : : :  : :: : :  ilX.:Mri 
earth may be considered .. great magnet, having north supposed to give the highest efficiency. 2. Do the motors Car sandIng device. C. 'E. Holbert . . . . . . . . . . . . . . . . . . .  517.()(4 Lubricator • .  J. B. Purvis. . . . . .  . . . . . . . . . . . . . . . . . .  . .. 517.121 
and sonth poles. It acts npon a magnetized needle In tbat bave componnd widening develop greater power 8:���

t
�e:'E1!v!te'3��ier:" " " " " ' ' ' ' ' ' ' ' ' ' ' '  

617.
3« I:�::'l,�tf:c�'c�b�\�l��:" ::::::::::::::::::::::::: :  �ii:fll the same manner as any magnet. 5. What would be a than others ? A. The efficiency of a motor is indepen- Carrier apparatus, J. R. Pollock . . . . . . . . . . . . . . . . . . . . 617,292 Lnmber trimmings for boxes. etc .. preparing. A. 

good work for me to get on electrometaJJurgy f .. Elec- dent of tbis. 3. Is It more economical to use a primary g::: .. �1i��:.�E��::ue�.�?�. ��: . . . . . . . . . ... . .  M��t.3��,:'aiiiU8iiibie: \'V: ·Veiici':::::::::.:: �WM\\ tro-Deposition of Metals," by A. W. Watt, price $3.50. battery directly with a motor or to charge a secondary �astlng crucible steel Ingots. E. Smith. . . . . . . . . . . . .  Measuring Instrume'!t. electrical. R. M. Hunter . .  517.162 
b ++� with . d th  � th· dary ba' Castlng macblne. type. H. Helnebacb . . . . . . . . . . . . . .  Meat chopplng machme. W. SChetrel. . . . . . . . . . . .. . .  517.148 

(5929) L D G asks ' 1 What is the a.�., a pmnary atJ. en use e secon ... I Casti'!lls. mould for makIng. N. D. Bailey . . . . . . . .. . 617 Meat cutter. C. Broeg . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  517.377 
• • •  • •  tery with the motor where it is oniy necessary to rure a Centnfug .. l separator. C. �. Scharar. : . . . . . . . . . . ... . . 511 Metal sheets, m .. cbine for joining and roiling. W. smallest size boller that will. in the most economical . . i Chair. See Hanglnll or swmglng cha... S. Grafton . . . . . . . . . . . .. . . . . . . . . . . . . . . . . . . . . . . . . . . . .  517.116 

d ·th t i . the te t f 40 000 motor a few hours at .. time f A. It 18 better to use the Chair brace. D. L. Trexler . . . . . . . . . . . . . . . . . . . . . . . . . . .  51'b313 Metal tapping or drilling machine. T. I. Browne . . 517.023 way an WI on no se, raIse mpera ore 0 • primary battery directly. Cbeck book. W. R. Moore . . . . . . . . ... . . . . . . . . . . . . . . .. . .  51'1.121 Meter. See Gas �3ter. gallons of sea water from abont 40' to 70° and keep it Chimney top. ventilated. J. F. SpIvey . . . . . . . . . . . ... 517.3G9

I 
M!hk mspectin

N 
apparatu..'!.. .W. G. Spence . . . . . . .  , . . 517.86'1 

t hat te ture 'tbstanding 10 000 II f (5935) M S P asks ' Will two cells of Circuit closer. C. E. Aile ... . . . . . . . . . . . . . . . . . . . . . . . . . . .  517.401 Ml . See Rol nil' mill. w mdmlll. a t mpera . notwt • ga ons .0 • • • • Clamp. See Hose couplmg clamp. Testing ma- M!II. R. Harris . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. 61'1.W water are pumped In and ont every twenty-four honrs? 1 8torage battery be snlllcient to run the motor described in con!i.�I=�r;;�achlne, List & Smltb . . . . . . . . . . . . . .  517.293 �1��N:l .. ��I'}�·F�·:;r�';,r:·::: .::::::: .:::::::. ::::: gu:m The sides and bottom of the tank to be bricked and ce- SUPPL1UDINT. No. 641. each;cell having six plates, 8 by 10; Ooln receiving apparatus. C. C. Clawson . . . . . . . . . . .. 517.094 ' Mixing machine. R. Hartmann . . . . . . .. . . . . . .  517.l58, 617.169 

© 1894 SCIENTIFIC AMERICAN, INC.



222 J t ieutifit !meritau. [APRIL 7, I B94. 
Mouldiug •• corner piece for room. A. Simon . . . • . . 517.3m 1 Wire cloth hOlder!. W. Lasar . . . . . . . . . . . . . . . . . . . . . . . . • 517.� , �gfo�ri����t':f�1.t;io�: Ramey . . . . • • • • • • • • • . . .  517.005 ;������j�l�:: .�·.�: .���.�t: : : : : : : : : : : : : : :  M�:� Mu.lcaI instrument. W. A. Seifert . . . . . . . . • . . • • . . . • .  517.196 1 Wrench. combination. H. A. Po.t . . . . . . . . . . . . . . . . . . 517.393 Nut lock. P. E. Bourgeois . . . . • .  . . . . . . . . . . . . . . • . . . . . 517.U22 Wringer. See Mop wringer. Nut lock, E. S. Carpenter . . . . . . . . . . . . . . . • . . . . • • • . . . . .  517.185 
�mtb�;,i·J.·Z�gTdi-idiie: : : : : : : : : : : : : : : : : : : : : : : : :: �H:m 

---

8He�'To're�i':;"'":fo� �i.tl.��:iOiii&ii.;:w:f 'FiiIiiii; 
517.411 D ESI G NR 

Ord�:ric;': 'sutomiitiiiaiIY;Opersiiid 'breecii 'maiili: 517.272 Bicycle clip holding block. G. E. COrlls . . . . . . . . . . . . •  �loo 
anism fo,:> Noble & Murray . . . . . . . . • . . . . . . . . . . . . • 511.3\11 ��:t�a:l;ne���M��:r?b����::::::::: ·:::::::i3,i58: �� Oven. bake. ;, . J. Pfenninger . . . . . . . . . . . . . . . . . . . . . . . . 517.125 Coin receiver case. C. C. Clawson . . . . . . . . . . . . . .  23;1M, 23.155 Oven, baker .... F. Stolz; . . . . . . . . . . . . . . . . . . . . . . . . . . . .. . .  514.251 Dish. cover. C. E. H .. viland . . . . . . . . . . . . . . . . . . . . . . . . . . . 23;149 Packing cas� D. F. �nmth . . . . . . . . . . . . . . . . . . . . . . . . . 517,407 Electrical Instruments, supporting frame for. E. 

�:g�� :.!l�i::fa��h�Cht,��·siieidon : : : : : : : : : :  Ma� . Weston . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  23,lJi6, 23,157 
Pavements method of and apparatus for repair- I Picture frame mouldi�, A. H. Durbur . . . . . . . 23,152, 23,153 

ing aspb It A H P kl 517 191 Stove or range, cooking •. Magee &; Osborne . . . . . . . . . .  23,162 a it . . er ns. . . . . . . . . . . . . . . . . . .  . . . . • Stovepipe .ectlOn, J. Spear . . . . . . . . . . . . . . . . . . . . . . . . . . .  23,161 
��g�C:J':ic ba�g�:�rcoider:c:o: Jobnson::  Mf:Yii Toothpfek!!, etc .• holder for. J. Ludwig . . . . . . . . . . . . . . 23,lliO 
Pbotographic camera .hutter. W. L. Lightford . . . 517,164. Photogranhlc gallery .kylight. W. Sbaw et a! . . . . . . 517,364 Plano, zither, A. Marberger . . . . . . . . . . . . . . . . . . . . . . . . .. 517,285 TRAD E MARKS ���:: "fl':,":��rt ��'i.:f.right, J. P. Rlchard.on. 517,239 • 

Picture hanger, adju.table. M. Schwartz . . . . . . . . . . . 517,195 Baking powder. O. T. Long . . . . . . . . . . . . . . . . . . . . . . . . . . . 24.423 
t::f::.-...,st:���.c���n. . . . . . . . . . . . . . . .  . . . . . .. . . Bed .pring •• Sooth & Davl. Maufacturlng Com-
Planer. felly. W. R. Dunn. . . . . . . . . . . . . . . . . . . . . . . . . . . . Can�':,"l fish:' frnii; iini e veget.abi".: 'Moos ' &; 'Com: 24,481 Planter. corn • .  B. F. Smith . . . . . . . . . . . . . . . . . . . . . . . . .. . .  pany. . . . . . . . . . . . . . . .  . . . . . . . . . . . . . . . . . .  . . . . . . . . . . . . . 24.424 
�l���.r.nT ��I].1:.�r���(i::::::::: . .  : : ::::: : : : : �U OheX'��I,,-a"e��U.c'l.�:.:�\Ti'�_F.r�������: 24.418 Plow, J. S. Edge . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 61 CIgars. J. M. Gold.teln . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  24.418 Plow, steSl!!> C. F. Johnson . . . . . . . . . . . . .. . . . . . . . . . . . .  517 Clgars

ii
H. R. Kelly & Company . . . . . . . . . . . . . . : . . . . . . .  2£,41£ Po.t. See �·ev.ce post. Oord. raided cotton window or sa.h. Sam.on Preclon. metal, ornamenting and etching. H. Cord8lle Work.. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  24.411 Goodwin . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 517.275 Elder-down cloth. Henry H. BeU. Son. Oompanh .. 24.� �:�s':fe �ff::r.!'h�e:· Dupont-Denni • . . . . . . . . .  517,26'1 I Ele:;t;���r�::''!,''J'te o��E=:n W�::�im��� 

Printing machine, platen. Harrild & Buckland. . . . 040 

I 
In.trument Company . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  24,430 

�=ll��: ::::: t: Jrie?��: : : : : : : : :  : : : : : : : : : : : : : : : � r�i1!�':trscfst.t.,�F���o�iicie;j . .  m,miiiaiiiuriid 24.430 Pruning implement. J. L. Joyce, . . . . . . . . . . . . . . . . . . . . 385 therefrom, wronght. Jonas & Colver . . . . . . . . . . . . 24.432 Pulverizer. A. FI.cus. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  138 Lam �  chimney • .  Jones, McDulfee & Stratton . . . . . .  24.425 Pulverizing machine, W. M. Fuller. . . . . . . .  . . . . . . . . I Leat er, White Brotbers & Company . . . . . . . . . . . . . . .  24.418 Pump. compre •• ion or exhaust, H. A. Fleus.. . . . . .  Lime for dl.lnfectlng and whitewashing purposes. Pumll!ng apnaratu •• W. B. Nevill . . . . .  . . . . . . . . . . . . . .  
I 

w. H .  Phillips . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 24.419 
��h: ��f:�·/am�l�:. ��':?���::::::::::: :: : �U:Ml �:�r��:f·' �gf�. ��!�:ar8Fn�'Wi1ilngs: ' 'Cis�� 24;434 Rack. See Jar rack. OOmpany . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 24.416 Radiator. Oil. H. Ruppel . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  517,242 Minerai water., M. Hlrschler . . . . . . . . . . . . . . . . . . . . . . . . .  24,illi 
It:ll:��"'J��� g���:::'�l:f:�.;a.��. ��.���.� g}�:� ��\�t�::: ���:;r ��IaIfgt B:��.mr.y. . . 1trt'=� 24.423 Railway cro •• lng danger signal. Eyer & Smeltzer. 517.!Nt Iron Company. . .  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 24.429 
Itil::�·:.::��"!l: :uft�,�: if 'M."iI&iiei . . : . : :  �lfil1 

Re���ti�<:,';.. "X��'\v���:: . �� . .  ���.oat ��� ��?� 24.4U Railway rail and cbalr and uniting .ame. M. M. Soap for manufacturing and dome.tic purpo.es. Suppe.. . . . . .  . .  . .  . . . . . .  . . . . .  . .  . . . .  . . . . . . . . . . . . . . . . .. 517,0'15 Oil, Buzby & Bickley Company. . .  . .  . .  . .  . .  . .  . . .  . . .  24.422 Railway .witch. H. Elliot . . . . . . . . . . . . . . . . . . . . . . . . • . . .  5110379 Soap pa.te. toilet. _BUZby & Bickley Company . . . . . .  24.421 Railway .wltch, J. C. Wolverton . . . . . . . . . . . . . . . . . . . .  91'1.000 Watchcases. gold filled. Bo •• Watch Case 0000-Railway .witch and .igna) apparatus, Norton & • pany . . . . . . . . . . . . . . . . . . .  ; . . . . . . . . . . . . . . . . . . . . . . . . . . . . 24.� Devine . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  517,3112 Woodworking machines. Bentel & Margedant Raill)r!a:����.l. ��������. ��. ���� . :�: .�: .?'. 517.110 y�mf�� ... · braids; ' ',md ' ·twist.· · .iiI<: · stroiii; 24.435 Railway tie. metal, A. E. Roberts . . . . . . . . . . . . . . . . . .  517.302 Schwartz & Cle . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 24.410 Railway track .trncture, P. Hevner . . . . . . . . . . . . . . . .  517.2'17 Railway trolley. electric. F. S. Ohurch . . . . . . . . . . . . .. 517.028 Rake. See Hay rake. 
Ia��!���r��n:.:��i�:ii. Lc.��ii:: :::: :::::: .:::: gU;itt 
Rev:t3�'];'.1v�:g::��.� .������.��.� .�i.���� ������: 517,152 
IU�M:;'i::i.c'ti:e.�Rzkoi-ii &·Nicioi8.i.: : : : : : : ·.: : ·.·.: �lf:� Roa.ting colfee. cocoa, etc .• apparatus for. O. A. 
aoR�tai fioo':; a: Lehberiier:::::::::::.·:::::::.·.·::.: �U:� RoIII� milb ta�er. O. B. Andrews . . . . . . . . . . . . . . . . . .  517.322 
tf?}or :e.�l':. T:·w:·ii8.isei : : : : : : : : : : : : : : : : : : : : : : :  M�:m 

A pri n t e d  copy of the .pecificatlon and drawing of any patent in tbe foregoing li.t, or any patent In print I.sued .Ince l863, will be fornl.ned from thl. omce for 25 cent.. In ordering please state the name and number of the patent deilred, and remit to Munn & Co •• 361 Broadway. New York. 

v.£r.,"r:tJ::Ir�n:: �e:8�n�e =e� �),�hf�� !lOing 1I.t, provIded they are simple. at a cost of $40 each. If complicated the cost will be a little more. For fnII instruction. addre •• MUIin & OO� 361 Broadway, New York. Other foreign patents may al.o be obtained. 
Sand dl.trlbuter. H. Moorhouse . . . . . . . . . . . . . . . . . . . . . 517,000 �:�����I{Jt:A�'; :-cir!;!�.le . . . . . . . . . . . . . . . . . . . . .. �17.226 

� • 

Secondary battery. G. L. Ballard . . . . . . . . . . . . . . . . . . . 517.018 xr1-lIl)erit.Gements. Separator. See Centrifugal separator. 
I 

Sewing machine. D. Brown . . . . . . . . . . . . . . . . . . . . . . . . . .  517,376 
t:� =g�:: turio�:.i�: ·V:·Miiier·:::::::: Mi:W ' ORDINARY RATES. 
Sewing machine trimmer. J. O. Goodwin . . . . . . . . . . .  517.140 I n "lde PaRe, each i n 8ertlon - - " li  cent. a l i ne tlhears. H. T. Seymour . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  517,244 B...,k PaRe. each tneertion • • •  - 81 . 00 a l i n e  Sheet metal CII.!' • •  mannfacturlng. J.  I.ee . . . . . . . . . .  517.223 ,... For 801118 classes of Ad."...ussmentB, Speefal and Sh":;.ta��I. ��I.����: .������.� . .  ���:.�: . ����� Higher rates are required.. Sheet .hackle, F. Robln.on. . . . . . . . . . . . . . . . . . . . . . . . . . The above are charge. per lIIlate line-about ebrht 
�g��ri:!I���e �'1'l��JdS':::::::::::::::: : :ri'J�� �: 1&"&g��I�y��I"*:;;�: :::hh�iJh:d��� 
Show ca.e, W. G. Irwin. . . . . . . . . . . . . . . .  . . . . . . . . . . . . . . tt.ement. at tlie same .... w··per lIIlate line. by me .... ure-Sieve, ash, J .  Goldman. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  'IIent. 88 the letter r.re... Advertisement. mu.t be SI�iJw�;'lt�\1��I. cro •• lng danger signal. :=� t�t a::.!':"l'; �Ce �.wl'i,�� ��k-sa1.���sdaY S��=� . . �������.��.������:.�: 617.418 
g!:i:rt.��';f8':i-��.;.:er�'ii�it Joiies: : : : : : : : : : : : :  �U:� Sm�ev�p::f::.�� .���. ����� .���,,:!.�I�. ���: 617,2!11 Smoke con.umer. G. Rhoden . . . . . . . . . . . . . . . . . . . . . . . .  517.238 Smoke con.umlng furnace. S. T. Armstrong . . . . . . . 517.824 
8oallal'::':���� . �� . . .  ���i� . . .  �.��n�, 

. . �: .. �: 517.004 Spindle bearing. J. H. Northrop . . . . . . . . . . . . . . . . . . . . 517;232 
�gl��l� �¥!':t�eJ���a���'i::tiu!i� t�':rgs 517.31' 
Snrf:g�' S�e DIfutr;t'iCiii spring:' . . . .  . .  . .  . . . .  . . . . . . . .  . . 517.270 
Stair rod. A. Jone . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 517,279 Stamp attaching device, J. G. Pnlling. . . . . . . . . . . . . .  517,21l6 Stamp canceling and po.tmarklng letters, ma-chine for, M. J. Dolpbin . . . . . . . . . . . . . . . . . . . . . . . . . .  617.03'1 Steam boiler. G. F. NII •• on . . . . . . . . . . . . . . . . . . . . . . . . . .  517.147 
���::::r��:�lt";,�t�e:�r:bl!':: ::Dl�����·.·. : : ·. : : :: : gU;g� Stool and cane. camp. M. R. Mathewson . . . . . . . . . . . 511,351 
��!����:rb';,";::�:i::l��j�P��y: : : : : : :: : :  MH� Stump extractor. G. B. Pulley . . . . . . . . . . . . . . . . . . . . . . .  517,362 Switch. See Electric .wltch. Railway .wltc:h. 
TabT:lYo����:g�ine. J. Beddow . . . . . . . . . . . . . . . . 517.153 Tanninit'. process of and apparatus for. O. B. War-

rand . . . . . . . . . . . . . . . .. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  517,(]811 Telephone switch, F. R. Oolvln . . . . . . . . . . . . . . . . . . . . . . 517,263 
�:!:'.:l��':J':.�1���: ����c:;A�1·J����.� .���.���� m:� Te.ting machine clamp. C. O. Miller . . . . . . . . . . . . . . . . 517.356 Tbermocanter. H. Wilson . . . . . . . . . . . . . . . . . . . . . . . . . . . . 517,100 Thermometer. E. A. Linder . . . . . . . . . . . . . . . . . . . . . . . . . . 517.388 Tile and constrnctlng same. lIluminatllljl. P. M. Bruner . . . . . . . . . . . . . . . . . . . . .  , . . . . . . . . . . . . . . . . . . . . . . .  517,156 Tile placing device. T. C. OOok . . . . . . . . . . . . . . . . . . . . . .  517.829 Tire. C. Kehr . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  .517,417. 517,418 TIre, pneumatic, O. 1.. Ames . . . . . . . . . . . . . . . . . . . . . . . . 517,414 Tire. pneumatic, Toliner & Potter . . . . . . . • . . . . . . . . . .  517,312 
�l� �!::.'l!'M': :el�����':'.�: .�: .��".::::::::::.' .. ::: gl�;� TIre, wheel, C. Kehr . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  617,416 Tires to wheel rim •• means for securing pneu-matic. P. Davie . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  017.118 Tobacco pipe. E. G. Deloe . . . . . . . . . . . . . . . . . . . . . . . . .. . . 517.332 Toggle pre •• , W. E. Brock . . . . . . . . . . . . . . . . . . . . . . . . . . .  517,002 
T°'!l:.,�I�df��Ih':: ;:a���{�O:,��n��=� ham . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  517.326 TO':�'lNn':'10r':1.°r.nl���� ���i.�. �����: 517.3'ZI Tool holder. F. A. Pratt . . . . . . . . . . . . . . . . . . . . . . . . . . . .. 517,167 Torpedo launching tube. Lloyd & Hutchinson . . . .  517,390 Transom 0Fi,er, J. E. Anger . . . . . . . . . . . . . . . . . . . . . . . .  517.135 Travel\nj1; • G. WlllrInghaus . . . . . . . . . . . . .  517.181. 517,162 Tricycle. F. ena . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. 617.018 Trimmer. See Sewing machine trimmer. 
:gg:::h.ca��'io�t�.;.:g� . . . . . . . . . . . . . . . . . . . . . . . .  517.166 
Trnck. E. Hickman . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  517,219 Truck. house moving, S. O. Maple . . . . . . . . . . . . . . . . . . . 517,052 Trus •• O. B. Rostel . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  517.19( Tug. hame. H. Bockelman . . . . . . . . . . . . . . . . . . . . . . . . . . . 5 1 7,2(1) Turnstile, S. P. Walm.ley . . . . . . . . . . . . . . . . . . . . . . . . .. . .  517,080 Turntable. Pratt & Brunner . . . . . . . . . . . . . . . . . . . . . . . . .  517.126 'turntable. G. Rohrbach . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. 517,004 Turret mechanism. F. H. Richards . . . . . . . . . . . . . . . . . 511.166 'l'wi.ting machine .top motion. H. & J. W. OOl-Iins . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  517,000 
���:":�¥e11fc'!t=���'L�·C�n�������: : : : : : : : : : : : :  �U:� Valve. J. A. Cattanach . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  517,098 Valve. D. MCOOrmack . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 617,056 Valve. J. E. Stannard . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  517.199 Valve. air. D. 8.. Berry . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  b17.184 
;:E1':I��:�:,Jw�w�.3�tf�:.I: : : : : : : :: : : : : : .:: : :  iU� Vessel. sall ing. J .  M. Boorman . . . . . . . . . . . . . . . . . . . . . .  517,155 
ves:r.� �IX���J!�:r?����� . . ��� . �I� •. . �: Vise. J. M. J�ewi8 . . . . . . . . . . . . . . . .  o • • •  o • • • • • • • • • • • • • • • •• Wa.hboard. G. B. Lutom.ki . . . . . . . . . . . . . . . . . . . . . . . . . 5 Wasblng machine. Z. M. Lindley . . .  : . . . . . . . . . . . . . . .. 517 Washlnl{ machine. H. R. Ward .. . . . . . . . . . . . . . . . . . . . 517 Watchman' • •  hot-proof box. S. E. White . . . . . . . . .. 517 Wheel. See Vehicle wbeel. Whirill{ill. W. J. McCarthy . . . . . . . . . . . . . . . . . . . . . . . . .. . 517,228 Windmill. W. A. Blank . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  617,374 Windmill. G. B. Snow . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  517.198 Window frame. stained glass. H. A. Lewle . . . . . . . . 517;048 Window I\Cl'een and attacbment, O. H. BaI'tlett, .Jr . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  1i12,l811 

Patent Foot Power Machine 
Complete Outfits. 

Wood or M.etal workers without .team 
power can .ucce.sfully compete with the large .ho(J8, I>Y using our New 
LABOlt SA V J N G  lllaclai l l el'Yr latest and most improved for I>ractlca Shop U.e, also for Indu.trlal Schools, Home Training. etc. Catalogue free. 

Seneca Fal l s  Mf2. Co_ 695 Water. Street, Seneca Iralls N. Y. 

C' M A N U i='A C T U R E:.  T O  O R D E:. R  £)PE.C I A LT I E.S & N O V E LT I E S - PATENTED 
I ARTICLES - S M ALL OR F I N E.  M AC H I N ERY. 
�( t' D  I'-� c.\J� O T TO K O N I G  SLOW S� fg�1�\.O�4 9 M ICHIGA N Sr. CL£.V£LANO, O. 

AMMONIA MOTORS.-A DETAILED 
description of the al>paratus devised by Mr. MacMaholl for the recovery of the ammonia employed for the pro, pulsion of cars in a motor of hi. invention; With 18 i i i  u.trRtloIlS. OOntalned In SCIBNTIJrIC AlIIERICAli SnpPI.ElIIIIlNT. No. 94-4. Price 10 centz. To be had at this office and from all newsdealers. 

mq��
G
�
raduated Beam CaliDers. Fop all Trade and Sclenillic PllJlo 

warraJ't':!e�=�����':1.,'!. ��� a!N�� Addre •• E. G. SMITH, OoLUlIIBIA. P.A. 

YOUR OWN �ul�': 
NTING Small New.paper. $44 

• All easy, printed rules. maker and saver. Stamp for �l����ule. presses. type, paper, etc., to 
�!!!!!I!I!��':KiT,S:EY '" 00.. MElllDEN, OONN. 
EXJG-E TOOx..s!\ 

are often nearl ruined by using a grlnd-.tone not ada� to the work. Our . 

. 
�=r: F��c:dt��yV���y of grits 

PI"" Mall WB send. you our Oatalogue. ,,,huh will gfme you som8 infoormat/mi.? " 
GRAFTON STONE COM PANY, No. !KI River Street, GRAlI'TON. Omo. 

HYP N OTISM I Its U.es and Abuses. The sel­I ence easily acquired. Dlustrated 
book, t1. Prot. Anderson, S.A. 4-.Ma.onlc Tem'le.Chicago I 

The McCONNELL 

Gorm Proof Flltors 
REMOVE MICROBES 

-.AND-
All Kinds

' of Disease Germe. 
Is a Pilter and Oooler Oombined.. 

The Ice as It melts I. filtered. 
No other gravity filter does thl •. 
The McConnell Filter Co. 

BUFFALO, N. Y .  

INSTRUCTION ,�MAll 
In ArChitecture. Architectural D .... wlllIr. · Plumb�.¥eating and Ventilation, Bridge .di'�neering. 
�� ��n='Mj,g. ���I:\ Drawing. Mining. EngIIsb Branche •• and 
E L E C T R I C I TV.  Diplomas awarded. To J>eg1n .tudents need only know how to read and write. Send for FREE Oircuiar ot Infonnation .tating the .ubject yon think of .tudylng to The Uor.·e�polldence IOcbool of Itleeban lcs "'4iiiio"sTUiiEN1s 

TOWERS AID TANKS 
PATENT SECTIONAL 

ALL IRON TOWERS 
of 4- and 1 � Columns, for 

Water Works, Cities. Towns and Manu­factorle.s. 
PLAI N ,  ALL WOO D  TOW ERS. 

ELEVATED TANKS 
for Ajltomatlc Fire Sprinkler Plant .. 

Manufacturers of Iron and Steel Tanks. "'*11+--111 
Louisiana Red CypreSS Wood 

'1'ank. a Spech ll ty. 

I W. E. CALDWELL CO. 
!l19 E. Main Street, 

LOUISVII,LE. KV ..  U. S. A. 

B U Y  

F · 1 · U f· bl T E LE P H O N E S  enl lzers are npro Ita e That are good-not " cheap things." The diller-ence In co.t I. little. We guarantee our apparatus and 
¥..':lm�e;.h:lourgn���I�':.IfY!'i.� 6 ���.:it. o���=� r;':='ie� .:':AY:.':�m:sJel':'O�J'��Mr�ts. 
��lilAz�l!'rn����&·i.r-l1b������::e.�':"e-i�b�� WESTERN TELEPHONE OONSTRUOTlON 00 .• 

tain bestre.ults use fertilizers containing enongh Pota.h "" Monadnock Block, CHICAGO. or a£1'IY Potash salt.tl' .uch as Muriate of Potash. Snl- LaJrrJest Man'U/aetourers of Telephones 1m, the' United. States. 
!'t!'r�.,g!J���:"�d��. In.tructive pamphlet. and 

GERM A N  KALI WORKS, 
BENNETT BUILDING, NEW YORK CITY. 

...... -..., 660TTO" 

OVER 
30,000 SOLD. 
OTTO GAS ENGINE 

GAB AND GABOJJNB 
E N C I N ES. 

� to 100 h. p. Oan be n.ed in cltie. or 
In countrylndepen­dent of gas works Or gas machines. 

No Boiler, 
No DanRer, 

No Enlrineer. 
WORKS. PHILADELPHIA. 

MATCH � MACHINERY. 
Late.t improved. Oomplete plant. furnished. JOS. C. DONNELLY. 1200 Buttonwood Street, Philadelphia, Pa. �parsons Horological lnstitute. Patent Electric 

earn the Watch Trade V I S E .  
Engraving and Jewelry Work. 

PARSONS, I DE  & CO . � Oircu/.ar free. 
302 B rad ley Ave" P E O R I A ,  I L L. 

Criterion ad ParaboI... MAGIC LANTERNS 
and Stereopticons. Oil. Lime. or Electrie Li8ht. Views of World's 
Fair. Scripture. Temperanceand other sub,ects tor profitable I'_b-
lie lectures or private talks. 16 Beekman St. New York. ea,::res J. B. COLT &. CO. 189 La aau. Bt., 0h!caI0, m. 

Faml· ly Ice Machl·ne Ice.etc., in a few mlnutes. t10 and�u(l, FIlters. ,l.26 and up. OOOkers ..... l. EIeltzateurP. to prepare one'. self .oda water. MJiO and np. L. DBRMIGNY. 126 .. . 26th st .• N. Y. 

WORLD 'S FAIR H IGHEST AWARDS 
Medal &: Diploma ODOur INCUBATOR and BROODER combined. 

Medal on Hot Water Brooder. � Old .. Rebahle" Leads Them All. i � If you are Intere.ted In 
�.e !: Poultry. It will pay you to 
� ll � send 4c. ln stamp. for our 
1i1:ii1'O �fnts�� �i1I�� v�'l"� 
Rel iable I ncubator & Brooder Co. ,  Quincy, I I I .  

in  quantities. write t o  THE JONES BROS. ELEC­
TRIC CO. , 28-30-32 West Court St. , Cin'ti, O. 

BA R N ES', 
UPRIGHT DRILLS 

Oomplete line, ranging 

from our New Friction 

Disk Drill, tor light work 
to 42-inchBack Geared, 

Self Feed. Drill. 

Send tor Oa.talogue 

and Prlces. 

w. F. A "OHN BAR N ES CO., 
1999 R u by Street, Rockford, I I I .  

TECHNICAL SCHOOLS : THEIR PUR. 
pose and It. AccompU.hment.-By Prof. R. H. Thurs, 
�':i to\t�p�����U��I���hi'i.t�g��rg�e8�� �e"rle�l'�: of tecbniool education In the United State •• and it. de­velopment as a part of a .tate .. nd · n .. tlonaI .y.tem. Oont .. ined In SCIENTIJI'IC AlIIElfICAN BUPPT.EMENT. Nos. 934 Hnd 933. Price 10 cents each. To be had at thl. omce and trom all newsdealers. 

==...-� Pipe Frame Truck Baskets 
Wire Standard Truck Baskets 
STEEL and WOODEN TRUCKS 
PIPE FRAME SHOE RACKS 
WIRE LOOP SHOE RACKS 

L. MURRAY MOORE, 
Rochester, N. Y. 

ARTESIAN WELLS -BY PROF. E. 

�at��!��PI� ,:r.:,';.il�1 �:1J:rcar���J'i�I�n:ogI".:'� .Ian well.. Some cbemlcal feature. of arte.lan well supply. Contained in SCIENTIFIC AMImICAN Sup­PLElIIENT. No. 94-.1 . Price 10 cent •• To be had at this oftlce and from all newsdeAlers. 

O I L WE LL SU P P LV GO. 
9 1  &: 92 WA'rER STREjE '  

. 
· PI T T � H (JRG. P A .  Manufacturers of everything needed for 

A RTESIAN WELLS for either Gas�:k Water. or Mineral Tests 
t'!fu"f:g Toor.�,;;�p!bg>��� , cat�r:::t8K;;i: !!:t:���t�is .. 

Useful Books! 
Mannfacturer.. Agriculturists, Oheinist.. EngIneers 

MecJ;Ianlcs Builders. men of lel.ure and profe •• lona. 
l!len, of all cla.ses, need . good book. In the line of 
their respective calling.. Our post omce department permits the transmi •• lon of books throngh the mall • 
at very small cost. A comprehen.ive catalogue of n.eful books by dllferent authors, on more than fifty 
dllferent .ubjects. has recently been publl.hed for 
free circulation at the omce of thl. paper. Subjects classified with name. of authors. Person. de.lrlng a copy have only to ask for It. and it will be mailed to them. Addre ••• 
M U N N  &: CO.,  3 6 1  Broadway, New York. 

K N I TT I N O  MAC H I N ERY. 

S H I RT MACHINES, SLEEVERS, 
BAR STITCH MACH I N ES,  etc. , 
are made by SCOTT &: WILLIAMS,  

!40"" E.  Cumberland Stre et, 
Philadelphia, Pa.. U. S.-A. 

BIT Bores SMOOTH, RO V ND, OVA L. and SQUA RE BO f.ES. MortlMlnll Cor .. BOJ[es. 

I etc. Invalnable to Oarpenters, Cabinet and Pattern Makers. High-
. .. .  est A ward. Send $8.00 for set (J6 to 11-8). in neat case. or 5Ilc. for . _pIe BIt. mailed free with murirated LIiIt. BRIDGEPORT G U N  IMP LEM E l\i T  C O . .  31:5 Broadway, New V o  .. k .  

© 1894 SCIENTIFIC AMERICAN, INC.



APRIL 7, I �4·J 
A n Encyclopedia ot Useful Technical Knowled{le. A great 

Labor, Time, and Mone·y Saver for Practical Men. 

P rice $2.00. 
Free of Postage to Any Address In the World. 

T H E  English and American Mechanic. 
A N  EVERY-DAY lIAND-BoOK FOR THE WORK-

SHOP AND THE FACTORY. 

T��I��a���:pe�:a�I�1 
t�\y',!�gCh=,

lf� .frft::h �a 
the Manufacturer. Bl B. Frank Van Cleve. A New, 
�::i.::rEd�ir".ffe�.W:', A�C�i,��· �a����s' liZii� 
ination �uestions and Answers for Engineers and Fire ... 
:e��: ��tr

c'��I:y
p:nr:F;al��g�a3;e 

c��l�� r: 
e�remelY wide range of useful technical information 
for all classes of mechanics and other practical men. or A circular of 24 pages. s/wwing the fun Table of 
Contents of this valuable book, will be sent free and free 
oj postage to any one in any part oj the world who .vill 
furnish us with his address. 

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

S1 0 Walnut St . . Philadelphia, Pa • • U. S. A .  

SANITARY SOAP VASE 
PR EVEN'I'S disea.e, waste, pilfer­
ing of soap, cloggin� of waste pipes, 
stain of marble, uncleB.Illy soap dish. 

AFFORDS each nser fresh, dry 
pure soap. 

The Onlll Clean, Sanitary, and Sa/e 
way to use soap. 

W. R. RANNI E, 

Rochestel', N. Y.,  U. S. A .  

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

t�:C�� .. �m��;n\\£l�:�t�lg�:;eas�? �e
e�.

o��af� 
Contained in SOIENTIFIC AMERICAN SUPPLEMENT, No. 93;,). Price 10 cents. To be bad .. t this office and from 
aU newsdealers. 

'cituti fic �mtri,a1l. 
* THE " MUNSON " TYPEWRITER. * 

Thi. machine i. an .. evolution," the outgrowth of years of experience and the 
best results of scientillc work. Its r,rinCiPles a�r.al at once to the 

edU���i 1':':':�a"ied,
I�l� J'nf:::.:I"U'ey' B<';��':t�

ac
t, 

INTERCHANGEABLE STEEL TYPE WHEEL, 

223 

To hil own interest:. who deals in Arml and Ammunition. or who Ihoots a Rill. 
PlIltol, or !:olhot Gun and has Dot a copy of IDEAL BAND HOOK, No. 4 . A  �rvr�� :��: f:f=F�:E :�t�:;trie�es�:: S��:�l :on;er!can,) BE IUEAL M.J.I�G. CO" Drawer 86{)� New )l avell, Ct.:1t s. A. 

darable and easi ly kept in order. 00 keys, 00 characters. Welght, wlth co.rry- N OTICE TO INVENTORS AND OTHERS WHO Ing case, 16 pound.. Special wheels for dUferent langU8J(es. desire to submit small arms to test for adoption 
Highest Medal Awarded, World's Fair, Chicago, 1893. Send jor circular to I for the Naval Service.-NAVY DEPARTMF:NT, WASH-

The Munson Ty.pewriter Co. , 1 62 S. La Salle Street, Chicago. I I I . ,  U. S. A, ���fi�:eRh�t :,aiC��t
lr1894��'k!?:.BaC'o'::�3t;..M�'i1'l­

i:;��e�\ t�i' i1:::�i��rft�g�s 
s��U��e

N�;'P���pto�' ��� 
Patent ROCK EIERY IILL STOKES. the Navy and Marine Corps. The test. will be for the 

selection of a breech closure and magazine adapted to 
the caliber and ammunition already decided upon by the 
Department, and only such arms wil l be considered 88 
are submitted subject to the specification. and tests 
laid down in the circular which will be furnished upon 

Next to 

Diamonds 
in 

Kardnel. 
and 

Dura.bility. 

Made to 

Fit A'Q7 
Kill Frame 

without 

change. 

:ff���a��h\��O
e
n���u 'i!e����a�Y:hi�:vlo ��b� 

arms must deliver them to the Inspector of Ordnance at 
the Naval Torpedo Station, Newport, R. I., on or before 
August, I. 1894. H. A. HERBERT, Secretary oj the N'l'lJ1l. 

Adjustab le Band Fasteners 
Cuts every substance with unexampled rapidity ; 

always sha.rp ; emery face Never Dressed. As 
much more Durable than other stones as they are 
Harder. Never Glaze ; grind everything. Most 
Rapid Grinder known. 

SCIENTIFIC AMERICAN SUPPLE­

r:��'c A�nSu'l!';�:�E�i��:t'agt
aWhr.C���I��� 10 cent.. Also to be had of newsdealer. iT. all parts of 

the country. ;; Study Electric ity at Home 4!ate 

For T A N K S  

Send for Circular. 

STU RTEVANT M ILL CO" Boston, Mass. 
�e�r.. 

C&��.:'r����� W�����tic J:��i!KWCle�P.t��: -----' ----------------� 

ARMSTRONG'S '1; PIPE '1; THREAD ING 
-AND- III 

CUTTING-OFF MACHI N ES � 
Both Hand and Power. :. 

SiztlS 1 to 6 inches. ., 
Water, Gas, and Steam Fit- ,� 

ters' Tools. Hinged Pipe Vises, "" 
Pipe CUtters. Stoc/aJ and Dies 
wniversallll acknowl.e.rj,(Jed to be 

BEST. prSendfor ca,talog. 

IMPROVEMENT OF THE DAN U HK 

� dir���tr:����!; gi if:: fi���b�nfl���r��Iui�:�y
O�i�r� 

it, glVIDg it a umform width of 300 meters and forming a � new channel through its bends. \VUh 10 illustrations. 
Contained in SCIENTIFIC AMERICAN SUPPLEMENT No. � 943. Price 10 cents. To be had at this office and from � all newsden]ers, 

: 

� BULL'S--EYE . .. . " .. ' . .  _rm
Sffr.�a:e�!:i' \?';im. 

� TUE NEW KINe OJ!' CAME� . S ' " f ' 8 k C I Dlustrated In SCIENTIII'IC AMERICAN, March 31st, p. 197 C I e nn I C OO ata 0 gu e 

SCIENTIFIC AMERICAN DYNA MO. 
Description of a plain shunt-wound dynamo of simple 
construction, capable of .upplylng a current of from 60 
to 75 1l0-voit Incandescent lamps. or of beln! u.ed as a 
g. 8i�bo;��fit ��lt��:A��s'6�8

t����:[���c ����J�r. r"MI'il�(niIH;i by Mr. W. S. BI.hop. of New Haven, Conn. It Is de-
LICH T PROOF FILM CARTRIDCES. _ _ ____ wo,;.;.,;. ��e:e�?r:����:tr��r� s8!p�e8���� ;�� tt':i�t�-:� NO DARK ROOM R EQ U I R E D .  

Best and Most Practical Camera In the World regard­
less of price. Prices. S/S to SVi.  

or Send jor Description, with Sample of Work. 

Boston Oamera Mfg. 00., 382 Tremont St., Boston, Mass. 

VANDUZEN SJ��M PUMP 
THE BEST IN  THE WORLD. 

Pumps Any Kind of Liquid. 
in Order. never Olog. nor Guaranteed. 

per Hour. 
Cost $7 to $75 each. Address 
THE VANDUZEN &. TIFT CO. ,  

10% 10 108 E. Setond St . .  Cincinnati, O. 

VEGETABLE PARCHMENT.-A VAL-
uable paper on the properties, uses and manufacture of 
this product. ContRined In SCIENTIFIC AMERICAN SUP­
PLEMENT, No. 941). Price 10 cents. To be bad at this 
ottice and from all newsdealers. 

D E A F N E S S 
and HEAD NOISES relieved by using 
Wilson's Common Sense Ear Drum. 
New .cientiflc invention, entirely different 
in construction from all other devices. As­
.ist the deaf when all other devices fail, 
and where medical skill has given no relief. 
They are safe, comfortable. and invisible; 
have no wire or string attachment. \"\ rite 
for pamphlet. � Mention this papfJl'. 

-
WILSON EAR I) RUM MFG. CO., 

LOUISVILLE, Ky. 

\ - ' i 
• I � • 

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

Perfect Newspaper Fi le 
The Koch Patent File, for preservillfl Newspapers, Mag. 
��:sr:.r:c!:t.am��t':��:�bron

t��c��;rN��J'tg�=I� 
CAN and SCIENTIFIC AMERICAN SUPPLEMENT can be 
supplied for the low price of '1.50 by mail, or $1.25 at the llmce of this _paper. Heavy board side. ; Inscription 

SCIENTIFIC AMERICAN " in gilt. Nece.sary for 
every one who wishes to preserve the paper. Address 

M U N N  & C O . ,  Publishers SCIENTIFIC AMERICAN 

T� Scientif ic A merican 
PUBLICATIONS FOR 1 894. 

The prices of the dlll'erent pubucatlons in the United 
States, Canada., and Mexico are as follow. : 

RATES BY MAIL. 
The Scientillc American (weekly), one year $3.00 
The Scientific American Supplement (weekly), one year. - - 5.00 
The Scientillc American. Spanish Edition (month-

ly). one year, - 3.00 
lJ'be SCientific American Architects and Builders 

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

The Scientillc American and Supplement -
The Sclentillc American and Architects and Build­

ers Edition, -
The Scientific American, Supplement. and Archi­

tects and Bnllders Edition, 
Prop01tionate Rates jor Six Months. 

Thi. Include. post8J(e, which we pay. Remit by postal 
or express money order, or draft to order of 

M U N N  & C O . ,  361 Broadway, New York. 

REC E N 'I· I . Y  I'U BLI �HED. 
O ur new catalollue con taininE! over 100 pages. incl ud­

In� works on more than fifty ditferent subjects. Will  be 
mailed tree to any address on appl ication . 

MUNN & C O . ,  Publi.hers Scientific American. 
3.H IlI'ondwny, New York. 

STEVENS PATENT IDEAL PENCIL DIVIDERS 
No. 69. Sent by mail, postpaid. 

Il'10 ___ 3 inch only . .. . . . . . . . . . . . . . . . . . . . . . . . . . . . . $L76 
Our goods excel, for neatness and fine :fin. 

ish, any other make. 
di��ald"e,!� �:;:r�� SJ'�:les?a�':i,� a�Il,.�;� 
and Fine MachiniAts' Tools. pr nlustrated catalogue free to all. 
J. STEVENS ARMS & TOO l. CO •• P. O. Box 280. Chicopee FaIl8, Mass. 

use, but who do not care to enter Into the subject seien. 
tillcally. With 24 illustrations. Contained In �CIENTIFlC 
AMERICAN l'UPPLEM ENT, No. S6;,). Price 10 cents. To 
be had at this office and from all newsdealers. 

A M A N U FACTU R I NC 

R U B B E R  STA M P S  
- _ . - b y  our improved process, with a " New York " 

Vulcanizer, is pleasant and prOfitable work, 
r�uiring little capital. Our V ulcanizers re-
: �grl�:r�:r:. �ard�eg�;,:f�s�%�ma. 

Barton Mfg. Co. , 336 Broadway, N. Y. 
EGGS OF THE GREAT AUK. 
MR. J. C. STEVENS will sell by auction, at hi. Great 

�����.�a 
KI���1'2:err�6eRigl¥'3�'t¥}j'I�(m)f'�'iM 

EGGS OF If HE GREAT AUK (Alca ImJ)ennis), a MAG­
NIFICENT EGG OF ..EPYORNIS M A XIMUS, and otber 
Interesting eggs. 

�hain BELT ING of Various Styles, ELEVATORS, OONVEYORS '� 
, COAL MINING and HANDLING MACHIN ERY. . 

The J E FF R E Y  M A N U FACT U R I N C  CO., COLU M B US, O. 

� 
P- Send. for U9S" Catal,og'Ue nc." Branches: CHICAGo-NEW YORK. 

CAN I OBTAIl'i A PA TENT ' For a Ktromjt answer and an hone.t opinion, write to 
eJ{,ri:n*gflIi� w�¥e��vg���:�\3"':�J'=� 
tlons .trictly confidential. A Handbook of In­
formation concerning Patents and how to ob­
tain them sent free. Also a catalogue of mechan­
ical and .cftlDtlfio books sent free. 

Patents .taken" thrQllgh Munn & Co. receive 
special notice in the Scientific Ameri can, and 
thus are bronght widely before the public with­
out cost to the inventor. This slliendid Pllper 
issued weekly, elegantly illustrated, has by far the 
large.t circulation of any scientific work in the 
world. $3 a rear. Specimen copies sent free. 

BUlldlr.f EdltionE':0nthly, $2.50 a year. Siugle 
�;;:l

e�l�tei,er�sColor:'���:-to:���?�'!,� 
houses. with plans, enabliug builders Po show the 
la���tf'M�'Y:i-ur';o"���1�i' B1t�'Y�; AY. 

R� A STEAM fiTTERS SU PPLIES 

Rue's Little Giant Injector. 
Screw .Jacks, Portable Forges " B l owers. 

J O H N  �. URQ U HART. 46 Cortlandt St., N. Y. __ HIGH GRADE ONLY. Warranted. Contract­
ors desirlug a trustworthy Jack Screw. ad­
dress RUlllSEY & CO., Ltd., Seneca Falls, N. Y. 

INVENTORS Write u •. We have perfect fac\\itie. �:.;.���-.� ���g{����i'tli:�e�::c¥�� ".!'gd��: 
chanical Specialties. SOUTHERN ENGINEERING CO., 
Electrical and Mechanical Engineers. Louisville, Ky. 

SCIENTIFIC EXPERI MENTS - D E· 
scription o f  some simple and easily performed scientific 
:�s��:,n::e bl:-d

ur:t�� J:�?�'!'v':��� �L;,��� 
�� °l t

it�::�1���;. 
aJ���r�:ds�1��iIi�� l�h

E
e�� 

CAN SUPPLEMENT, No. "', '.. PriCe 10 cents. To he 
bad at this office and from all newsdealers. 

TH E  LI N K  • B E LT COMPANI ES, 
PHILADELPHIA. NEW YORK. OBIOAGO. 

CK A ORE BREAKER 
Capatity up to 200 tons per lour. 

Has produced more ballast, road 
metal, and broken more ore tb&.n 
ali other Brea"e s combined. 

BuUder. of High Grade Minlnll 
Machinery. King-Darragh Con­
centrator, Connersville Blowers. 

"end for Vatalogue., 
C A T E S  I R O N  W O R KS,  � o  u �o . e l i  II (.OIl  �( • •  (� h i c llgu 

N. Y, 231 C, !'ranklln St .. Boston. M ..... 

DEAFN ESS & H EAD NOISES CU RED by INVISIIILE Tubuhr Cuahlona. Have helped 
eomb=.

e ;t.�O! H EA R��gH��ea�1 .:t:(:88!e�!i8 
eyeo. F. HI.col[ only, !;�8.S.B'way, N.Y. BookofproolS F R Ee 

Incubator. H'1n;�"f.,dii -oi testimOnials as to 
all other makes. 

DIPLOMA AWARDED WORLD'S FAIR. �j\ c��tl�� stamp, 

0:1 RACE ST., •• ISTOL, CONK. 

VOL N EY W. MASON &; CO. 
FRICTION PULLEYS, CLUTCHES, and ELEVATORS 

PROVID ENCE, R. I. 

....-. _R E P E RA PA PER. 
A New Pri nting-Out Ready Sensitized Paper. 

PERM A NENT PRINTS, Better Results, Easier Obtained. No Ice, N o  Hot 
WaleI' Treatment, N o  Lead Salts, No  A 1 11 m  or other hardeners endangering 
��� ����¥!� l'it I��: l�"feand

E�Ig�:.�I�r���fl ��a':!1 �ergt���·Pa
P��t�o:�n;;gi 

bronze and does not fix out. A paPM' for all cl'imates and afseasoHs. W:iU stand a. hot 
1vat4>r test of 1000 F. ann /will beha1,e just as well in tee cold 'mater. Has none of the defects 
of its rival.. pr Write for free sample sheets. pr A8k for prices oj our Special 

�r'�: :;al'i'i·Dealers. Nepera Ohemical 00., lepera Park, N .  Y. 

GAS ENG INES  & VENTILAT ING ' FAN S  
The best Motor in the world for driving a1l kinds of 
light machinery, noiseless, neat, compact j invaluable 
for bl owing church organs, running printing . presses. 
�g:��e����ic�e¥!i���t�l���IJC�v���d ��:':�e:3:J 
Ua';;tt:� ���:�i;:::7c:.�r� e:'��te

,
s�:�.�\J�S�X: 

T :E: E  

Ill!'"' E!'!'rA U J . I S H E I) l S <l li .  The Most Popular Scientific Paper i n  the World 
O n l y  $ 3 . 0 0  a YeaI', I Il C h"i l ll lr  l' ONllIg". 

W e e)" Y-�2 N .. . nbe1"s Il  YCRI'. 
T h l o  w l d " l y  c i l'c u l ated and splendidly Ulustfated 

paper Is published weekly. Every numbe,· contains six­
teen pages of useful luformation and a large number of 
oriJlinal engravinJits of new inventions and discoveries. 
I·epresentin� En�neerin� Works, Steam Machinery, 
New lnventions. Novelties in MechaniCS, Manufactures. 
Chemistry. Electricity Telegraphy ,  Photograpby, Arch:_ 
tecture. Agriculture, Horticulture. Diatural HI.tory, 
etc. Complete list of patents each week: 

'r e1"1II 8 of � lI bIJ C l· i t) t i o ll . -One copy of tbe SeIEN-
1'1.1f'14..' A.MERJC.AN will be sent for mIt ve(.lT-52 numbers­
postage prepaid, to any subscriber in the United State •• 
Canad� or l-lexico. on rpceipt of t h ree d o l hu'l!Ii by the 
publishers ; six mOntDs, $1.50 : three months, '1.00. 

( : I u bs.-:Special rates for several names. and to Post 
Masters. Write for particulars. 

The .afest way to remit IS oy Postal Order, Draft. or 
J<Jxpress Money Order. Money carefully placed In.lde 
of envelopes. securely sealed, and correctly addressed. 
seldom /loes astray, but is at the sender's risk. Address 
all ietters and make all orders. drafts, etc., payable to 

lU U N N  & C O . ,  3 1i 1  U " o ll,h .. .. )" N e w  Y OI·I • •  

'r H E  
Jtitntitit �mtritan JUllplttutnt 

This is a separate and distinct publication from 'l'BE 
SCIENT1FIC AMER I CAN, but Is uniform therewith in size. 
every number containing sixteen large pap:es full of en­
�raviDJls. many of which are taken from foreign papers 
and accompanied with translated descriptions. '.rD E 
:';CTENTIFIC AM ERICAN SUPl'J.EM ENT I. published week­
ly. and includes a very wide range of content.. It pre­
sents the most recent papers by eminent writers in all 
the principal departments of SCience and the U.eful 
Arts. embracinll BiololZY, Geology, Mineralogy, Natural 
Hi.tory, Geollraphy, Archreology. Astronomy Cheml.­
try, Electricity. Ligbt, Heat, Mechanical Illnllineering. 
Steam and Railway F.nlZineering, Mining, Ship Bui lding, 
Marine Engineering, Photography. Technology. M anu­
facturinJZ Industries. Sanitary EDIlineering, Agriculture, 
Horticulture. Domestic Economy. Biog-raphy, �Medicine. 
etc. A vast amount of fresh and valuable information 
obtainable in no other publication. 

The most t1n.portant Engineer'ing lro1'lis, Mechanisms, 
and Manufactures at home and abroad are liluotrated 
and described in the Snl'PL"MENT. 

"rice for the SUPPLEMENT for the United States, 
( �at:.aua, and Mexico, $5.00 a year; or one copy of the 
SCIENTIFIC AM ERICAN and one copy of the �UPPLE­
MENT, bOLh mailed for one year to one address for $7.00. 
Sln�le copies, 10 cents. Address and remit by postal order, 
express money order, or check. 

�I (J N N  & (;0 . . 3 6 1  Ul'oadway, New Y Ol'k. 

�uildiuQ <!ditittll. 
TBJ< SCIENTIFIC AMERICAN A R C H I T E C T S' ANI)  

BUILDERS' EDITION Is issued monthly. $2.50 a year. 
Slnllle copies. 25 cent.. Thirty-two larlle quarto palZes. 
forming a large and splendid llallazine of Architecture. 
richly adorned with eief}ant 1)lares in coiors, and with 
other flne engraviDlls ;  illustrating the most interesting 
examples of modern architectural construction and 
allied subjects. 

A special feature is the presentation in each number 
of a variety of the latest and best plans for private resi­
denceB� city and country including those of very mOd­
erate cost as well as th e more expensive. Drawings in 
perspective and in color are given, together with Plans, 
Descriptions, Locations. Estimated Cost. etc. 

The elegance and cheapness of this mlUOliflcent work 
have won for it the Lar:resr V i I'cll l at .i o n  of any 
Architecturai publication in the world. Sold by all news­
dealers. $2.50 a year. Remit to 

MUNN & C O .. Publishers, 
361 Broadway, New York. 
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ORDINARY RATES. 

Inside Page, each insertion, • 1:i cents a line 
Back Page, each insertion, • • S1 .00 a line 

PI"" For some classes oj Advertf8emenu, Svecial and Higher rates are required. . 
The above are charges per agate line- about eight 

words per line. This notice shows the width of the line, 
ri��.!:'e��� !� M:t:a!i.r�at�fra:!�f: lfnal, �;a:���: 
���fve':i" !re��fl%tr�:""

6m.!d�.:!;tre::s 
TIf:���; 

morning to appear in the following week's Issue. 

OUR INVITATION. 
Call and examine our '94 line 

of Victors-better than ever 
before. 

See the Latest-
New valve for Victor Pneu� 

matic Tire. 
Victoria Tilting Saddle. 
Lighter and stronger hub 

and direct=tangent spOkes. 
The finest bicycle catalog ever 

issued tells the story. 

OVERMAN WHEEL CO. 
BOSTON. 
NEW YORK. PHILADELPHIA. CHICAGO. DETROIT. DENVS:R. 

COLD FORC E D  P R O D U CT. 

" Ro[ors' Drivo Scrow." 

cheaper than 
a common screw, 

Patented May 10, July 19, 1887 ;  
July 10, 1888; 

July 19, 1892. 
It will turn like a screw 

into wood when driven 
with a hammer, and 

will not break the 
fibers of t h e 

wood . 

'titutiiit �m'rital. 
c CO. 

MAN U FACTURERS OJ!' 

WHEELER'S fATENT WOOD fl LLE R . ' 
B R E I N I G'S  L ITH O C EN S I LI CATE  PA I N T . 
ADAPTED TO ALL CLI MAT ES ESPECIALLY MAR I N E  EXPOSU RES. 

GRANVILLE M. BREINIG, PRINCIPAL OFFICE, 
GENERAL AGENT & SUPT. NEW MILFORD. CONN. 

N
llVa�'bIMl�e�e::r��t�arehouses.-CHICAGO, 216 EB��t�!r�e�ilver st. 

PAMPHLET GIVING DIRECTIONS FOR FINISHING ,  HARD WOOD FREE IO ANY ADDRESS. 
At the World's Fair, ChICllllo, l893, as at every place exhibited. OUt Wheeler Patent Wood Filler and BrelDIg's 

Llthogen Silicate Paint received medal and highest awards. 

LOVELL DIAMOND CYCLES 
HIGHEST GRADE. FULLY WARRANTED. 

VO� �e,n. O� W ome,� 
• -"1\0\\'3 O\' �\.�\'3 . 

JOHN P. LOVELL ARMS 00. 
*nufaGturers, BOSTON,  MASS. 

Light Roadster, Weight �:i Ibs •• Price $11:i. Popular Price&. 

AST R O N O M Y 
Made easy and interesting with the help of our new 

Celestial Planisphere and Handbook. 
For descriptive circular, address 

POOLE BROS., Chicago, Ill. 

WATER MOTOR ,  $3 . 
BOLCIANO'S LITTLE CIANT 

WILL RUN YOUR 
SEWIN G  MACHINE 

ani w"e!�:;r ����::;:.�. No Plwmbtng Required. 
No. 1, :i.in. wheel, S3 " 2 13-in. " � 

" 3
' I S-in .  " 10 

I Steam Rotary �tor No. 2, :i 0  
Delivered free o n  receipt oj price 

GAS I RON ,  $3---......... 
Does the work of" six. 
Costs lic. a day to heat. 
Irn�f:

r:i:�!fr:ra�:'tl�lred 
De/;!vered free on receipt of pri,ce. Send for descriptive circulQ.rs. 

THE BOLCIANO 
4� ��!� 8��Jt�:o!!?M!I. 

W holesale and Reta i l .  
Bolgiano's Perfection Gas Iron, 

The Polding Kodet. A new glass 
plate camera for 4X 5 pictures. Can be used .with 
films by the addition of a roll holder. Latest 

improvements, finest adjustments, handsome 
finish. 

Price, with double plate holder, $IS.OO 
EA5TnAN KODAK CO., 

! Bend for '94 � ;i Oatalogue. % 
Roehe8ter, N. V. 

InterI1atiOI1al E�!bitiOI1 
and, being cold forg­
ed, the entil,'e surface 
halt a metallwsJriI& 

For applying steps to Elec­
tric Light Poles, it has no supe­rior. 

IIldbstry, ScieIlce, and Art 
� 1 894-5. 

. . 
� 

HeBARTI TASMANIA (Al:ISTRALIA) . 
a:r Send for samples to 

A.�R ICAN SCREW CO. 
P R O V I D E NCE, R .  I .  

Window Frame Pocket Machine.-No screws or planing of pocket required. Cheapest and best in the market. Write· for priOOlll. Jas. Booth, Taunton, Mass. 

The 
American 
Bell Telephone 
Company, 

125 Milk Street, 
Boston; Mass. 

I ; [ 
? ( 
} 

I 

Under the Immediate Patronage of the Government of Tasmania. 

SOLE OFFICIAL AGENTS FOR THE UNITED STATES OF AMERICA : 

Messrs, WOLTMAN N ,  KEITH & CO. ,  N o. I I  Wall Street, New York, 
to whom all communications should be addressed, and who will furnish information to Intending exhibitors, 

secure space, and undertake the reception and direction of exhibits, and sale 
or return of goods In connection with the 

TASMANIAN INTERNATIONAL EXHIBITION. 
Applications for Space M�t be made Before May 1, 1 894. 

IIIJ!I!I��... Murray's Pat­

��;s a����f-
nable for Res­
taurants, H o ­
tels, Meat Mar­
kets, Saloons, 
Lunch Coun­
ters, Groceries, 
Bakeries, Con-

!.:dtf;:��f� 
pJaees troubled 
with heat or flies. The only perfect F a n  
made that can 
be driven at 
any s£eedwith-t�: 

b
jr:

.
urbing 

Prices, from $6 to $35. Send for circular, to 
BACKUS WATER MOTOR CO . , N EWARK, N. J 

OIL FUEL FOR BOILERS. - DE-
scription of t.he assemblage of the water tube, oil-fired 
boilers, which supplied the motive power for tbe Chi. 
g��:lEo:�g�ir ��'!v:�!;�;::1o;��o'f::�Jt

i�n
O�:� 

cality. With 2 illustrations. Contained in SCI ENTIFIC 
AMERICAN SUPPLEMENT. No. 937. Price 10 cents. To be had at this oWce and from all newsdealers. 

�Jll �'b�rc1?rl8 N INVENTORS. 
Experimental work of eVery description. Automatic 
machinery deslJroed and bnllt. a:r Send for circular. 

MALTBY MFG. CO., Brooklyn, N. Y. 

btra.oVIMF.NTS PATINTW J8c}o/IH THE ·UNlTED STATES, CANADA AN.D EUROPE. 
FIRE-PR.ooF. . Easily applied by anyone. Send tor Sample. and De8c:rtptJve PrIce Uft. ft. W. ·.lQHNS MANUFACTURINO COMPANY, 
Liquid Paillte, BulI41Dt Felt. SCeaaI P8cklllP, Boller Covert ..... E1C� .... beItos Noa.CollductJlIC and Electrical· luulatl... MateiiaI. 

.87 M AI D E N. L A N E, N EW V O (t K. 
tHICAOO. PHILADELPHIA. BOSTON. LONDON. 

This Company owns Letters­
Patent No. 463,5 69, granted 
to Emile Berliner N ovem­
ber 1 7, 1 8 9 1 ,  for a combined 
Telegraph and Telephone, 
and controls Let'ters-Patent 
No. 474, :<! 3 1 ,  granted to 
Thomas A. Edison May 3,  
1892,  for a Speaking Tele­
graph, which Patents cover 
fundamental i n ventions and 
embrace all forms of micro­
phone transmitters and of 
carbon telepilOnes. I WEBER GAS�!r!�;'!� 

Especlally ada�r farm use. �y a 
. few minutes' attention reqUired each . day. Guaranteed cost of operation Is 1 cent per horse power per hour. TH:t;t�nMPLEST, MOST ECONOMICAL AND BEST POWER. 

AddJlas Box S. 40, ..... 8end for <Xrcular. 
Weber Gas and' GasOline Engine Co., Klrls1.'b&\�Y, 

[APRIL 7, 1 894. 

ENGINES BOILERS &; MACHIN E TOO LS. 
ces and catalo��"ete��F.�lWl'�:�:"'J.'1: 
ALUMINUM g!)ods made In quantity at low price. H. H. Franklin Mfg. Co., Syracuse, N.Y 

1��t NEW MAIL. 

mlhest Quality and Handsomest Light Roadster of the Year. 
MEN' 8-LADIEI'I'-BOYS' PATTERNS. 

Boy's New Mall, highest grade boy's wheel mad�, 8:i 0. AlJio Boy's Wheels, - - - - - - 816 up. 
CI��t':� �.m0.f�: }';�!t=� :.!'l�h!"lf��s. 

WM. READ & SONS. 107 Washington Street, BOSTON. 

MANUFACTURE OF BICYCLES.-A 
very comprehensive article giving the details of con­
struction of every part of these vehicles. With 15 en­
gravings. Contained In SOIBNTIlI'IO AMERICAN SUP­
PLEMENT. No. 90S. Price 10 cents. To be had at this 
office and from a.ll newsdealers. 

1M.©<dJ�1 ,� . 
<e©IlJlJ]¥\� UAo 

. Pll"i<e�p $ n�o 
A wheel designed for the special use 

<>f 1ady riders only, and equipped more 
fully and satisfactorily in point of 
guards, etc., than any other of its class. 
While in this partiCUlar it is brought 
to the standard of the splendid Colum­
bia Model 36, it can be stripped to 
correspond with the lighter Model 34; 

TM artistic anti beautiful Columbia catalogue 
appeals to tM good taste if eve;y woman. in tke 
land. It is free at our agenc�s, or mailed for 
two two-ceut stamps. 

) p©JP>� 1M.na�. <C©op 
1IoetiI& •• York. ChIca&o- Hartford. 

AMERICAN GRAIN ELEVATORS.- · 
A paper by E. Lee Heidenreich, prepared for the Inter. 
natiol1a1 Enjlineerlng Congress of the Columbian Expo­
sition , 1893. The construction of storage elevators, ratl­
road transfer elevators, terminal elevators, cleaning 
elevators. With 9 Illustrations. Contained in SCIENTIFIC 
A MERICAN SUPPLEMII:NT. No. 936. Price 10 cents. To 
be had at this oWce and from all newsdealers. 

AGENTS WANTED Foil. FINE TOOLS IN EYERYSiIOPo 
14 CAT=�R c].H.BESLY &. (;0: 'ANDAliENCY. CHICAGO, JLL.USoA.-

lAS AND IASOLINE E N I I N ES.  
� TO 100 H. P. 

NOlsel�:m��Ple, Econ,?lDlcaJ, 

Guaranteed 8nperiority. 
Guaranteed Lowest 

Gas Oonsumption. 
15 ft. to Indicated, 17 ft. to actual h. p. 
Actual brake h. p. 

�d. 

STEEL8ALLS for MA OHI NE R Y 
JOURNALS and RI-

Balls from �!:r!':'� .;::.:':ta�:!�k 
Balls of Any Mat,erial or Size made 
to order. A ccnracy of sphere, size 
and uUlformlty of stre:fu{th guar-
anteed. pr- Write for "Prices. 

Also manufacturers of Automa­
tic Screw Machines for Sewing 
Machines, Bicycles. etc. 
Cleveland Machine Screw Co, 
1 33 �d Ave .. Cleveland, O. 

ICE HOUSES. - DESCRIPTION OF 
Ice houses as they were built a century ago. Contain ed 
In SCIENTIFIC AMERICAN SUPPLEMENT, No .  933. 
Price 10 ceuts. To be had at this office and from all 
newsdealers. 

OLDS CASO LI  
ENII NES .  

MOST RELIA BLE, 
SMA L L  COST, 

GREAT M ERITS. 

a:r Send for 189t Catalogue. 
p,  F. OLDS Ie SON,  

Box 218. Lao.lna, Mich., U.S.A . ·· 
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