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ACCOUNTINGS IN PATENT SUITS. I process before him, is willing to do anything to avoid it, 

The pr?cedure in suits for inf!'ingement of patents as although it may have possibilities in the way of reduc
brought m the federal courts IS based usually on well ing damages. This leads to compromises. Again, an 
defined and identical methods of procedure. The com- accounting may be closed and a report may be given for 
plaining party asks for an injunction restraining the an extravagant amount. This again is often the basis 
alleged infringer from using the patented device, and for a compromise, for the collection of the immense 
in most cases asks that an accounting for profits be sums which accountings sometimes determine is apt to 
ordered. The injunction may be opposed by the de- be difficult, and the moral effect of such findings is to 
fendant on various grounds. He lllay allege that his dissuade infringement. 
operations were outside of the scope of the patent, All this seems unethical and unsatisfactory, but it is 
whose scope by citation of prior patents, constructions, hard to see how the objections of delay and expense 
and records he may attempt to limit. Or on citations of attaching to these proceedings are to be overcome. The 
the same character he may attempt to prove the patent patent practice has been termed the metaphysics of the 
entirely invalid. Usually all such defenses are included law, and the best judicial minds on the bench are con· 
in the action. The court reaches a decision after pro- stantly occupied in interpreting it. The difficulty of 
longed hearings before a special master and a final the questions which come before it justify the seeming 
hearing in open court. The patent which runs the delay. Again, in an accounting neither side is willing 
gauntlet of a well fought patent suit and comes out to lose a single point, and this desire induces the ex
unscathed acquires a standing which a dds greatly to penditure of much legal talent in the debating of 
the consideration which will be given it in subsequent points which at first sight would not seem likely to 
actions. After a decision sustaining a patent has been arise in an accounting for business profits. 
made, an accounting for profits is usually ordered. A patent has to go through the courts when the time 

An accounting for profits is a proceeding which comes, and the long ordeal, if survived, gives it its 
notoriously is of direct benefit to others than the value. Its value is affirmed by the proceedings while 
parties to the suit. As usually conducted it is put in in progress. They are watched by those interested, and 
the hands of a master. The counsel in the case appear a strong upholding of the rights represented by the 
before him day after day and bring' forward all kinds patent in suit gives it prestige and leads to its acknowl
of evidence in support of the opposing claims. The edgment by others, while its status may yet be pend
complainant. victorious in the final hearing, calls to ing and awaiting determination. The profits from a 
the stand any one convel'Sant with the business to de- patent do not come from accountings for profits, but 
termine what advantage in dollars and cents is attri- from royaltics. The accountings are often powerful 
butable to the use of the patent. The books of the inducements toward the payment of such royalties 
concern sued, its officers, bookkeepers, and employes, without contest. 
may all be called to testify as to the business done. Op ••••• 
posing counsel argue constantly, object to the testi- PROFITABLE PHILANTHROPY IN THE HOUSING OF 

mony, and make of the accounting a prolonged pro THE WORKING CLASSES. 

ceeding of question and answer in the line of direct George Peabody, the great American philanthropist, 
and cross examination with constant objpctions and did noble work in the cause of humanity when he pro
arguments befm'e the master. Without attributing too vided comfortable homes for the poorer classes of Lon
much of the weakness of poor human nature to those don and placed the rental at a figure which enabled 
who conduct the proceedings, one thing may be noted, these people to live in comfort and decency and yet feel 
the counsel and master are paid according to the' that they were not in the least degree the objects of 
amount of work done in the accounting. They have charity. This gentleman conceived the idea that if 
no selfish motive to induce them to try to reach a de- homes for the poorer paid of the working people were 
cision quickly. The absence of such a motive, as well intelligently designed, well built, and economically 
as the reverse feature alluded to, act as a sort of in- managed, they could be let at greatly reduced rentals 
ducement or temptation to prolong the accounting. and yet yield a reasonable return upon their first cost. 

One of the most remarkable accountings on record The experiment was tried and proved a brilliant suc
was that carried on in the Webster-Higgins suit. H ere cess. As the result of the munificence of this one man, 
an accounting was ordered in a ca.s€' relaLlng to im- nearly thirty thousand of the working people of Lon_ 
provements in the manufacture of carpet. Four years don are to-day housed amid comfortable and hygienic 
were consumed in bringing the case to a final hearing surroundings at rentals which make a comparatively 
and then the accounting began. Over $28,000,000 small demand upon their incomes. All the increase 
damages were asked for. Years were devoted to the on the capital is devoted to the extension of the enter
hearing in the accounting. The cross examination of prise, and so profitable has the undertaking proved, 
one witness lasted over two years, and finally the that the original sum has more than doubled from its 
damages appeared as $1,500,000. Eleven days were own increment. 
devoted to the argument, and a thousand pages of The success of the Peabody houses led to the estab
briefs were handed to the master in the accounting. lishment of model homes companies in many of the 
The matter ended somewhat like the great chancery cities of Great Britain, and they have all been governed 
suit of Jarndyce vs. Jarndyce in Dickens' novel by the principle of adjusting the rentals to cover the 
.. Bleak House," the damages being eventually reduced necessary repairs of the dwellings, plus a moderate and 
to six cents so as to settle the placing of taxable costs. reasonable interest upon the capital-usually from four 
The lawel'S were the principal gainers. to six per cent. The" Eillhth Special Report of the 

The decision of the master in these cases is subject to Commissioner of Labor: The Housing of the Working 
the approval of the court, and very great damages may People," recently issued by the federal government, in 
be set aside or reduced in proceedings, subsequent to which is embodied the results of three years' close per
the master's report. Thus, in a recent case reported in sonal study of the question by the United States com
the Official Gazette, United States Patent Office, the missioner, shows that the model housing operations of 
master, as the result of the accounting, gave over $76,- the world in cities of 100,000 population and over are 
000 as the measure of profits due to infringement. In uniformly a financial success. Eighty-eight per cent of 
an elaborate decision the court reviews the case, and all these enterprises (almost all of them in Europe, 
makes many interesting points, for whose discussion where the earnings of capital are less than in America) 
space is lacking here. It is enough to say that the steadily pay the prevailing commercial rate of interest 
court takes the matter into its own hands, considers (from four to six per cent) after putting the property 
the record, and states that it has been in doubt as to in repair and providing a comfortable contingent fund; 

whether it should send the case to a master for a hear- six per cent of these cOqIpanies pay a savings bank 

ing. This would mean a long d�lay and a repetition rate of interest, and only six per cent can be called par

of the agony, perhaps at greater length than before. tial financial failures. 
The case had already been pending eighteen years, The above mentioned report comes in as a stinging 

nine years of this before a master. It had actually sur- rebuke to those people who declare that semi-philan

vived two masters. The court hesitated to compel an thropic schemes for the better housing of the people are 

additional expenditure of time, and concluded to as· visionary and impracticable. It will be found that in 
certain from the record the amount of profits, which it many cases the objectors are a class of interested parties, 

put at $40,000. One of the points made was that the who are determined to squeeze an 8 to 12 per cent in

manufacture had ceased on the large scale, and, as the terest out of their tenements, even if it dc;>es take twenty 

matter therefore referred to the past, estimates alone as to thirty per cent of the hard earned and all too scanty 

to profits could be given. The decision is interesting, wage of their tenants to make such a return. 

as affording an example of assignment of profits by the The term successful, as applied to model tenement 

court. This meant expedition, for had the case gone enterprise, is strictly relative, and depends upon the 

again before a master, months or years would have financial standard by which such schemes are judged. 

been expended upon the detennination of the ques- The parties who call model tenement house schemes a 
tion, settled at once by the court's decision. failure would no doubt consider the five per cent interest 

In England at a recent meeting of the Society of Pat- which they pay a miserably inadequate return upon 

ent Agents the temptat.ion to prolong patent. suits was capital, at least in this country. But it should be re

alluded to. The settlement of damages by the court in membered that the thirty years which have intervened 

the case cited was certainly a move in the direction of since the war ha ve seen a steady decline in the rates of 

acceleration, rather nullified in real good by the pre- interest on every kir:d of investment, and while the five 

ceding eighteen years of delay. per cent interest guaranteed by such schemes as we are 

The uses of an accounting as far as the parties to the considering is less than that which capital can demand 

suit are concerned are apt to be of the indirect order. It in certain choice forms of investment, it is questionable 

is sometimes made an instrument to enforce a compro- if it will much longtlr remain so. 
mise. The losing party, seeing months of expensive It gives us much pleasure to note that the experi-
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ment which has proved so successful m Europe is to 
be gIven a trial by an influential and representative 
company in the city of New York. Some account of 
the City and Suburban Homes Company will be found 
in the current issue of the SCIENTIFIC AMERICAN Sup
PLRMENT. 1 t augurs well for the success of the scheme 
that Dr. Elgin R. L. Gould, who as United States com
missioner spent three �ears in personal examination 
into the housing of the people in Europe, has been 
chosen president, and the list of officers and directors 
includes the names of many influential and wealthy 
citizens who have been distinguished for their practi
cal philanthropy. 

The first lot of city homes is to be built on a block of 
nineteen lots, which has been turned over to the com
pany by the owner, Mrs. Alfred Corning Clark, on an 
appraised valuation in return for shares of its capital 
stock at par. This lady also makes a cash subscription 
to the capital stock of the company, which, together 
with the price of the land, will amount to half the 
value of the land and buildings when completed. We 
quote this case as showing. that the wealthier members 
of the community, especially those who are owners of 
city real estate, have here an opportunity of investing 
capital at a fair return with humanitarian ends in 
view. In so doing they can at the same time prove to 
the less tortunate classes of society that they have a 
real sympathy with their difficulties, and a practical 
desire to express it, which will be a standing rebuke to 
those social agitators who deny that such sympathy 
ever exists. 

.. fe, .. 
THE IOTOR CAR IN ENGLAND. 

The recent inaugural trip of motor cars from London 
to Brighton, England, in commemoration of the pass
ing of the Light Locomotives Act, was an event in the 
history of transportation in that country second only 
in importance to the historic locomotive competition in 
the north of England nearly three-quarters of a century 
ago. 

The almost complete monopoly of the development 
of the motor car which has hitherto been enjoyed by 
France was due, as far as Great Britain was concerned, 
to the existence of antiquated and vexatious legal re
straints which prevented the use of self-propelled vehi
cles on highways except for heavy and slow traffic. 
N ow that these restrictions are removed, it is reasona
hie to expect that a people who gave to the world the 
steam locomotive, and have been s.<> largely responsible 
for Its subsequent development, will also share largely 
in the future development of the motor car. 

In saying that the advent of the horseless carriage, 
motor cycle, automobile car, or whatever it may event
ually come to be named, is an event in the history of 
English transportation second only in importance to 
the birth of the locomotive, the statement is made with 
the knowledge that it will have its special field of oper
ation and certam arbitrary hmitations as clearly defined 
as those of the locomotive itself. Its sphere of useful
ness will commence where that of the latter terminates. 
In the matter of through traffic between outlying dis
trIcts that are not and are not likely to be served by any 
railway and the cities, its work will, of course, be strictly 
supplementary to that of the trunk railways themselves. 
But in serving as a feeder for the railways and as a 
means for transportation between scattered hamlets 
and villages, it is certain that, apart from its usefulness 
in city and suburban traffic, to which we refer later, the 
perfected motor car will become a factor in the general 
scheme of transportation as essential in its way as the 
railroads themselves. 

It is probable that, apart from the artificial hin
drances of legislation, the neglect into which the motor 
car fell was due to the invention of the iron rail, which 
vastly increased the hauhng power of the locomotive 
as compared with that of the road carriage. For we 
must not forget that the steam carriage antedated the 
locomotive by fully half a century, and that it was 
largely the reduction of rolling friction by the use of a 
prepared iI·on track that caused the locomotive to be
come the recognized hauling machine of the day, and 
relegated the steam carriage to comparative obscurity. 

The invention of the cushion and pneumatic tire, 
however, is now likely to do for the steam or motor 
carriage what the rails did for the locomotive. It has 
so reduced the rolling resistan�e 011 a fil"St-class road 
�hat it compares favOl·ably for its lighter loads with 
that of a steel tire on a si;eel rail; and now that this 
radical difficulty has been removed, it is rea�onable to 
expect that a motor will eventually be produced as 
perfect in its way as a first-class modern locomotive. 

With the development of the motor car there will be 
a. simultaneous improvement in the condition of the 
roads. As the locomotive grew in weIght and power 
there was a steady improvement in the condition of 
the track, for it was found that the capital which was 
put into the roadway was returned twice over in the 
hauling and earning power of the locomotive. The 
sallie causes will work out similar results on the com
mon roads, and the policy will be carried out even to 
the extent of reducing grades, cutting out corners, im
proving the drainage and bringing up the surface of 
the highwav8 to the highest possible perfection. The 

J tieutif it jmeritJu. 
car and the roadway will thus react upon one another, 
the ever improving surface and level of the one increas
ing the naulIng power and speed of the other. If our 
prediction is correct (and it ill founded upon a reason
able analogy), the main high ways of the country will 
be so modified as to conform to a ruling grade. Wher
ever this is at present exceeded the road will be graded 
down or swung around the hill uutil it comes within 
the maximum grade of that particular stretch of 
highway. By such a policy the effectiveness of the 
motor car will be vastly increased, whether for the 
farmer with his heavy loads of farm products or for 
the express, postal or private car with its higher speeds. 
The small cost per unit of the perfected motor car and 
its superior mobility will give it especial fitness for 
rural transportation, as compared with any system 
which involves the first cost and maintenance of a 
steel track, and this economy will be increasingly seen 
in proportion to the scarcity of the population or the 
poverty of the country. 

When we turn from the country to the city the con
ditions are somewhat different, especially in the matter 
of competition. Here there is no unoccupied field, and 
the new method of transportation will be brought into 
active rivalry with the elevated and underground sys
tems and the various cable, electric and horsecar lines. 
And yet the conditions are not so changed but what 
the greater mobility of the motor car will tell in its 
favor. Like the ordinary cab, it can pick up its pa.<;
sengers and land them in any desired locality. And 
even when it is placed on a regular route through the 
main thoroughfares of the city, its mobility will give it 
an advantage over railway cars, electric, cable, or 
otherwise, which will render it specially suited to such 
worlt. A motor car of the same length as the ordinary 
cable car would carry the same number of p9.Ssengers, 
but would carry them at a considerably greater speed. 
This will be evident to any one who watches the course 
of traffic on a crowded thoroughfare like Broadway, 
New York, through which a double-track surface line 
is laid. The existence of a double line of cars moving 
on a fixed track and claiming the right of way over 
other vehicles is a hindrance to the even flow of traffic, 
for it both delays the traffic and is itself delayed. Let 
us suppose, by way of illustration, that the rails on 
Broadway have been removed, the street asphalted 
from curb to curb, and the cable cars transformed into 
motor cars, having the run of the full width of the 
street, and free to overtake and pass each other at will. 
It is certain that the whole volume of traffic would 
move with less interruption than at present, and that 
the cars themselves would make considerably faster 
time. 

Of the incidental benefits to a city from the reign of 
the motor car (if it should ever come) it is scarcely 
necessary to speak. From a hygienic standpoint they 
would be many and valuable. The deafening rattle of 
hard tires over Belgian blocks would give place to the 
silence of the pneumatic or cushion tired wheel; and 
its streets would be largely rid of the ever present 
filth which the thousands of horses now upon its streets 
involve. 

The varions motor car races which have taken place 
in this country and in France, and the recent inaugural 
tdp from London to Brighton, have served to show 
both the powers and the limitations of the new motor. 
It is evident that any desirable speed can be gained if 
the strength and carrying power, and, therefore, the 
utility of the machines be sacrificed. The delays and 
breakdowns show that the average motor car is far 
from a pel"fect machine; and doubtless tl�e car of the 
future will be as great an advance upon those which 
are now on the road as the bicycle of to-day is over 
that of a dozen years ago. There will have to be a 
large expenditure of brains and capital before a swift 
weIght-carrying machine, which can do its work day in, 
day out, in city or country, is put upon the market; 
and we say this without any disparagement of certain 
lighter machines which are doing good work both in 
this country and Europe to-day. 

The most promising feature of the situation is that the 
two greatest mechanical nations on earth, the Ameri
can and the English, are only now taking hold of the 
problem in serious earnestness; and we doubt not that 
when they have once earnestly bent their energies to 
the task, the two races which have given to the world 
the railroad and the steamship will soon develop all 
the" Promise and Potentiality" of the motor car. 

• ••• • 
Examtna&lon or Cathode and Roentllren X Bays 

Throu&"h Colored Screens. 

Mr. John Carbutt, of Philadelphia, says on this in
teresting subject, first: The cathode rays in an excited 
Crookes tube viewed through a pale yellow screen 
show increased brightness of the yellow rays; second. 
viewed through a dark violet screen, the cathode rays 
present a phosphorescent glow, similar to that in a low 
volt lamp when held in the field of an induction coil ; 
third, viewed through a green screen, the cathode rays 
present to the eye a lIght emerald green ; fourth, viewed 
through a dark red screen, the cathode rays present a 
pale "ed, on the carmine tint. 

The screens are of thin polished plate glass 1� rom. 

thick, coated with gelatine, colored with aniline dyes 
such as are used in preparing chromic screens for the 
camera. 

Examination of Roentgen rays through plain glass 
and the previously mentioned !Screens shows that both 
cut off or absorb fully 50 per cent of the Roentgen rays 
from reaching the screen of the fluoroscope. SCl·eens of 
the following colors were placed side by side with the 
clear glass, viz., dark violet, green, light yellow and 
dark red, and, when in juxtaposition, it was impossible 
to recognize which was clear glass and which was col
ored, and the eye was unable to detect any color sensa
tion when looking through the fluoroscope with the 
colored screens in close contact. These experiments 
confirm the opinion he has held since his first dealing 
with the Roentgen X rays, that they are of the ultra 
violet, because he noticed they absorbed the entire 
spectrum, while a deep violet screen absorbs all but 
the red. 

It was early determined by Prof. Roentgen that the 
X rays could neither be deflected nor refracted, but he 
is not aware of any experiments having been made to 
determine the absorptive powers by the X rays of the 
colors of the spectrum. 

• ·e . • 
Benjamin Apthorp Gould. 

Benjamin Apthorp Gould, the astronomer, died on 
November 27 at his home in Cambridge, ,Mass., from 
the effects of a fall received a few hours before. He was 
horn in Boston on September 27, 1824. His father was 
Benjamin Apthorp Gould, fainous as an educator. The 
son prepared for college at the Boston Latin School and 
graduated from Harvard in 1844. For a year he taught 
at the RoxburyLatin School, and then resigned to con
tinue his studies in Europe. Astronomy was his favorite 
study. He followed this under Carl F. Gauss, in Goet
tingen, and in 1848 he got the degree of Ph.S. Later 
he studied under Fran�ois Arago, in Paris, and he 
formed the acquaintance of the most noted scientists of 
the day. When he returned to the United States he 
started an astronomical journal. He continued the 
publication of this for twelve years, when he married 
Mary Apthorp Quincy. While he was an editor Mr. 
Gould did his first work for the government. In 1851 
he took charge of the longitudinal operations of the 
coast survey. He was one of the first to use the tele
graph in determining differences in longitude. In 1855 
he organized the Dudley Observatory at Albany, and 
then it was that the normal clock, protected from at
mospheric variations and furnished with barometric 
compensation, was first used. 

In 1866 he established in Valentia., Ireland, the sta
tion from which the difference in longitude between 
Em'ope and America was ascertained, and he con
nected the two continents by precise observations. 
These were the first determinations of transatlantic 
longitude by telegraph, and were the means of estab
lishing a connected series of longitude measurements 
from the Ural Mountains to New Orleans. In 1868 he 
organized the National Observatory of the Argentine 
Republic in Cordoba. His work there included the 
mapping of a large portion of the southern heavens. 
His work, "Uranometry of the Southern Heavens," is 
accepted to-day as the final authority for the southern 
hemisphere. In 1885, when he returned to the United 
States, Prof. Gould re-established his astronomical 
paper. In addition to hIS astronomical work Prof. 
Gould wrote for the government a work containing the 
result of his observations on 30,000 men from the point 
of view of statistical anthropology. He was a member 
of the Royal Astronomical Society of London, of the 
French Academy of Science, of the Academy of St. 
Petersburg, of the American Academy of Science, and 
other similar societies. 

••••• 

The 1Jnlversal Postal Congress. 

The next universal postal congress WIll assemble in 
Washington in May, 1897. Invitations will be sont 
to all countries having mail arrangements. The 
sessions will last two months, and the debates will 
be conducted in French. China and the Orange 
Free State are the only countries of importance 
that do not belong to the Universal Postal Union; 
they will however probably send delegates. The 
vital question before the congress WIll be that of 
payment by one country for the transportation of Its 
mails across the domains of every other. Every grain 
of weight of mail matter sent by one country across 
the land or water of another is now scrupulously paid 
for to its destination. The settlement of the rate of 
payment causes a vast deal of vexatious worl{. The 
payment is made on the basis of statistics taken once in 
three years, covering a period of lour weeks. Every 
country then weighs all mails it dispatches to every 
point outside its limits, and the countrIes to which the 
mails are respectively addressed verify the figures. 
But the system gives rise to so many complications and 
annoyances that it is proposed to do away with it 
altogether. Some countTies, among them the United 
States, seek the total abolishment of these transit. 
rates and the substitution of an arrangement by which 
.3IlCh country carries the mails of all others free. 
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J cientific �metintu. 
AN I1IlPROVED WRENCH. 

The illustration represents a strong, simple and inex
pensive wrench, in which the movable jaw may be rea
dily and quickly adjusted as desired. The improve
ment has been patented by Walter C. Stokes, of N 0_ 66 
Broadway, New York City. The two jaws have recesses 
adapted to receive a portion of two sides of a hexagonal 
or polygonal nut._ an ordinary or square nut being re
ceived between the tlat surfaces of the jaws. The body 
of the wrench has a longitudinal threaded slot, termin
ating in an enlarged outer portion, and the sleeve car
rying the movable jaw fits somewhat snugly to the 
body, and is moved by an adjusting nut having an ex
terior thread entering the side threads in the slot, there 
being a slot about centrally in each side of the sleeve_ 

of the time of Raphael, whell attention was first I A CHEAP AND EFFICIENT HINGE. 

paid to the newly discovered I'emaills of Roman The illustration represents a hinge made of a piece of 
wall painting, the so-called .. grotesques," afford stout wire, and well adapted for use on any cheap gate, 
some of the most charming examples of all antique or on a door having battens which may inclose the cor
motive turned to account for model'll u�e_ The rich rugated shanks diverging from the eye of the hinge. 
German "tabernacle work" so lUuch used on altars The improvement has been patented by Tyree Rodes, 
stlil affords excellent material for study alld illlitation_ of Cedar Hill, Tenn. The figures show different forms 
Figures, sometimes life size, were frequently intro- of the hinge and how it is applied, the wire being bent 

STOKES' WRENCH. 

duced into the composition, and some of the grand 
scroll work has never been surpassed_ France, with 
her Jean Goujon and other masters of the chisel, pro
duced very beautiful works. England used wood 
carving extensively for church work for recumbent 
effigies on tombs, and the richly carved timber roofs 
are especially noteworthy. 

To-day Belgium contains some splendid examples of 
i artistic woodwork, one of which is shown in our en

graving. This specimen is interesti
'
ng largely on ac

count of the difficult nature of the work, owing to its 
large size and the superb technique which is shown, 

: This confessional is in the church of St, Paul, at I Antwerp; it is a late Gothic edifice, built 1540-1571-
The church contains fine Renaissance choir stalls and 
the confessionals, one of which is shown in our en-
graving, The frieze is, perhaps, the pUl'est part of 
the work, but the naive cherubs who sit at the right 
and left of Christ are charming. It will be seen that 
the four figures are of large size. The wood carving in 
this church is one of the sights of Antwerp . 

• ••• • 
Speed of Trolley t.:ar •• 

How to calculate the speed of a trolley car is an inter
The adjusting nut is placed in position by moving the esting problem to any one in the business who happens 
sleeve outward until the slot in the sleeve is opposite I to be riding faster or slower than he is accustomed. It 
the larger outer portion of the slot in the wrench han- also has a fascination to the passenger with an inquir
dIe. In the outer end of the handle are oue or more ing mind. Various ways have been suggested, but the 
rectangular openings to rec!'ive a nut, and the handle simplest is to note the number of feet the car goes a 
end terminates in a screwdriver. By giving the body minute and divide by 88, which will give you the num
and sleeve an ovate cross section, it is designed to pro- ber of miles an hour, or rate of speed. A car moving 
vide a wrench having the greatest possible strength at the rate of 1 mile an hour will pass over 88 feet a 
without being heavy or cumbersome. minute. A speed of 176 feet a minute is at the rate of 

• ., . 2 miles an hour; 352 feet, 4 miles : 528 feet, 6 miles; 704 
A RENAISSANCE WOOD CARVING. feet, 8 miles; 880 feet, 10 miles; 1,320 feet, 15 miles; 

In most periods of art development, sculpture led 1,760 feet, 20 miles; 2,200 feet, 25 miles; 2,640 feet, 30 
the plastic arts as regards time, and the Renaissance miles; 3,520 feet, 40 miles; 4,400 feet, 50 miles; 5,280 feet, 
was no exception to the rule. The lIledium employed 60 miles. If poles are set regularly at equal distances, 
was stone, bronze or wood, according to the special use it is easy to calculate the distance the car goes in a 
to which the object was to be put_ Wood has always given t ime. 
been considered as especially adapted for certain A rather complicated method is based upon the purr
classes of work, though it has of course a relatively ing sound caused by the meshing of the gear and pinion 
short life, all vegCltable substances having deteriora- teeth. In ordel' to calculate by this plan, it is neces
tion as their first law, operative from the moment they sary to carry along a tuning fork 01' 8. seven .octave 
leave the forest or field. Still, with the exercise of piano. If the tone is the same pit 'h as "middle C," 
proper care, works executed in wood can be preserved which makes 264 vibrations a second, the teeth are 
for hundreds, even thousands of years, the best exam- meshing at the rate of 264 a second. If the llumbel' of 

RODES' HINGE. 

upon itself to form an eye or knuckle, in which the 
wire is closely coiled upon itself, while the body mem
bers have a corrugated or serpentine form, with angular 
spurs at the ends. The two members are located be
tween the slats, cross bars or braces of a gate, or are in
closed by the battens of a door, the means employed 
for securing the parts togethel' also holding the mem
bers of the hinge in place, while the eye or knuckle ex
tends outward and receives the ordinary knuckle pin 
attached to the swing post, or equivalent device in a 
door casing. 

. .  '. 
.. Pole" Paper. 

What is called "pole" paper is paper saturated with 
a substance that is sensitive to the action of the elec
tric current and that permits of instantly distinguish
ing the positive from the negative pole in an open 
circuit. According to the Annales de Chimie Analy
tique, this paper is prepared as follows: 

From 1 to 2 grammes of phtalein of phenol are dis
solved in 10 cubic centimeters of 110° alcohol. The solu
tion is poured into a glass vess�1 and about 110 cubic 
centimetel's of distilled water are added to it. The 

result is a milky 
emulsion of phta
lein. 

On a n o ther 
hand, 20 graullues 
of s u i  P h a t  e of 
soda are dissolved 
in about 100 cubic 
centimeters of dis
tilled water. 

The first solu
tion is poured into 
a porcelain tray, 
and several sheets 
of slightly porous 
paper are dipped 
mto it one after 
another. The s e 
sheets, after being 
allowed to drain, 
are i mm e rsed, 
while still damp, 
in the soda solu
tion. 

pie b e i n g ,  per
haps, the famous 
portrait statue in 
t h e  museum o f  
Boulak, E g y p t ,  
which dates from 
4000 years B. C_ 
The old sculptors 
were quick to see 
that wood, with 
its s t r u c t u r e of 
long fibers, strong 
in one direction 
and weak in an
other, was espe
cially adapted for 
surface c a r v i n g  
and small works. 
Large curves were 
avoid!'d, 0 n ac
count of the ten
dency to split, and 
undercutting was 
eschewed as much 
as possible; still 
s tat u e s in the 
round W�l'e made 
during the middle 
ages and the Re
naissance, and a 
large number of 
excellent w 0 r k s 
have come down 
to us_ Tlpse were 
largely executed 
for church pur
poses, and include 
cru':!ifixes, roo d 
s c r e e n s, confes
s i o n  a Is , choir 
stalls, etc. Even 
Donatello a n d  
Brunelleschi, the 

A RENAISSANCE WOOD CARVING IN ANTWERP. 

The paper, after 
being dried, is ex
tremely sensitive 
to the action of 
the electric cur
rent. In ordel' to 
ascertain the di
rection of a cur
rent, a piece of 
t h e  p a p e r  i s  
rlampened a n d  
the extremities of 
the two copper 
conductors a I' e 
applied to it in 
such a way as to 
leave a space of 
ab o u t  h a l f  an 

giants of the early or first Renaissance, did not dis
dain to execute works in the round, in wood. The 
fine examples of wood carving are endless; they 
Are found in Italy, Spain, France, G ermany, England, 
Belgium and Holland. The lovely surface carving 

teeth on the gear is known, together with the diameter 
of the car wheel. the rate of speed can be ascertained. 

The number of 30 foot rail lengths passed over in 
20 seconds will give the speed in miles per hour approxi
mately. 

inch or a n  inch 
between them. One of the wires instantly produces 
upon the paper a deep red line. which is due to the 
action of the soda set at liberty, and which extends 
toward the negative pole upon the phtalein. The 
other wire remains inactive. 

© 1896 SCIENTIFIC AMERICAN, INC.© 1896 SCIENTIFIC AMERICAN, INC.



DECEMBER ! 2 ,  1 896. ] J Citutific jmtri£Ju. 
BENZINE MOTOR CYCLE. I which carries the hook, D. To the hook, D, is pivoted 

One is apt to feel that the railway locomotive is a a three-armed lever, E, which is held in frictional con
magazine of power, an annihilator of distance, an em- tact with the hook by a strong spiral spring. 
bodiment of energy and altogether a marvelous produc- Pivoted to the top of the cylinders are two arms, c, c', 
tion which cOl ll lIlalld;; respect almost as if it were a which are pressed toward the center of the cylinder by 
thing possessed of life and intelligence. Recently a springs. '.rhe forward projecting arm of the lever, E. is 
10coIlloth'e has been devised for the use of the indio capable of bearing against the free end of one or the 
vid ual, which is no less interesting than the 
I'ailway locomotive. It combines the peculiari
ties of the bicycle and the locomotive, and 
forms a new species of machine known as the 
motor cycle. 

The particular machine which we illustrate 
was made in Munich, Bavaria. It was used in 
Germany by Mr. H e nry Hirsch, of the SCIEN
TI FIC AMERICA :\" corps, and was by him brought 
to this country . I t  has been run over the ample 
floors of this office. lll uch to the interest and 
amusement of th e elllploye� and visitors who 
chanced to be ))l 'esent at the time. 

We have made an elaborate set of illustra
tions on account of the novelty of the machine, 
as well as the intere�t attached to the motor, 
aside from its connection with the bicycle. 

In Fig. 1 the machine b �hown in actual use. 
Fig. 2 is a side view, partly in section. Fig. S.-VALVE MOTION OF MOTOR CYCLE. 

Fig. 3 is an enlarged perspecth'e view of a por-
tion of one of the cylinders, showing the vaive motion. I other. of the arms, c, c'. The shorter arms of the lever, 

Fig. 4 is a sectional view of the benzine re;;ervoir. I E, are alternately brought into engagement with studs, 
Fig. 5 is a view of the igniting apparatus, with parts d, d', projecting from the top of the cylinders. The 

broken away to show the internal construction. angled arms, A, A ', are pivoted on a rod supported by 
Fig. 6 is a detail view of one of the ignition tubes. ears projecting from the cylinders, and their down-
Fig. 7 shows the valve controller. wardly projecting ends are engaged in alternation by the 
The frame of the machine is formed of four parallel 

tubes, two upon either side, connect.ed with the main 
journal boxes of the rear or drive wheel, and united at 
their forward ends with two pairs of oblique tubes con
nected by cross bars at the top, and carrying the steer· 
i ng head, in which is received the shank of the front 
fork, as in an ordinary bicycle. 

Between the two pairs of horizontal bars are secured 
two motor cylinders, formed in one casting and pro
vided with a water jacket. The cylinders contain pis
tons connected by piston I'ods with the crank on the 
main shaft. The bearings of the crank pins, as well as 
the bearings of th e main shaft, are rendered nearly 
frictionless by th e use of balls, as in the bearings of an 

ordinary b i c y  c I e .  
T h e  cylinders a r e  
single acting, a n d  
the cranks, which 
are on opposite sides 
of the rear wheel, 
are parallel, and ex

Fig. 6.-0NE OF THE IGNITING tend in the same di-TUBES. 
recti on. The engines 

work on the four cycle principle, and are so timed as to 
g i ve one effective impulse for each revolution of the 
drive wheel. 

On the top of the cylindflr, above the explosion 
chamber at the rear of the piston, is a valve chest con
tai n i n g  two pairs of poppet valves, one pair to each 
cylindel·. The valve chest is furnished with two sep_ 
arate chambel's, one for the supply of the explosive 
mixture, the other for the escape of the exhaust, and 
the valves are held to their seats by spiral springs sur
rounding their stems, as shown. The valves which 
admit the explosive mixture are pl'ovided with light 
springs, so that when the pistons move forward the 
valves open inward automatically; but the exhaust 
valves are furnished w ith heavier springs, which hold 
them to their seats at all times except when they are 
Ilepressed by the valve operating levers, A, A'. 

Fig. 4.-BENZINE RESERVOIR. These levers are made to open their respective valves 
i n  alternation by the peculiar combination of levers 
shown more clearly in Fig. 3. U pon the side of the hook, D. This action of the exhaust mechanism con
rear or drive wheel is secured a cam, B, upon which troIs the machine. 
presses a roller, a, carried by the arm, b, jointed to the . The ignition of the charge is effected by heating the 
lower side bar. A rod connected with the arm, b, is . nickel tubes projecting about 2%, inches from the rear 
j ointed to one end of the lever, C, the opposite end of I ends of the cylinders into the ignition box. In this 

box is placed a heating vapor burner, recei ving it!S 
vapor from the vertical tube at the side of the box, 
which contains a wick saturated with benzine supplied 
from the reservoir. The tubes extend into a fireclay 
chamber, in which are loosely placed three nickel 
spirals below the tubes, for distributing and retaining 
the heat. The heating burner, arranged in this way, 
effectively heats both nickel tubes, thus insuring 
prompt and regular explosions. The ignition tube is 
provided at its inner end with a flange which is clamped 
in place by a yoke. shown in Fig. 6. The lower oblique 
tube on one !Side of the machine conveys air to the 
burner, and the oblique tube on the other side serves 
as a chimney for carrying the products of combustion 
from the burnel·. These tubes terminate in a com
parted hood, F. 

nipple, g, through which extends a wire having on its 
lower end a cork float, by means of which the depth 
of the liquid in the reservoir is ascertained. 

A conical air supply tube, h, projects into the reser
voir and is provided at the top with a hood. through 
which air enters into the reservoir. This hood is fur
nished with a check valve which keeps the tube closed 

except when a partial vacuum is formed through 
the action of the engine. The tube, i, projects 
into the reservoir and is provided with a hollow 
spherical lower end in which is formed a trans
verse slot. In this tube is inserted a wire or 
gauze cone connected at the top to the regulat
ing valve, H, which latter also cOIIllIlunicates 
with an air supply valve, k. The regulating 
valve, which is thin' - is arranged to slide ovel· 
the opening which communicates through the 
pipe, I .  with the supply side of the vah'e casing. 
The proportion of benzine vapor and air con
veyed to the engine depends upon the position 
of the valve. H ,  and this is regulated by the 
lever, m. pivoted to th e handle bar and con
nected with the valve, H, by a rod. The lever, 
m, at its free end has a latch which is arranged 
to pass under a lug projecting from the handle 
bar when the valve is closed, and when the 
lever is released to open the valve, the regulat

ing cone screwing on the end of the lever rests against 
a finger projecting from the handle ' bar, and serves to 
adjust the position of the valve by engagement with 
the finger as it is screwed along the threaded end of 
the lever. 

The exhaust escaping through the exhaust valve is 
taken to a hood, I, made in the form of a hollow quarter 
cylinder, which is divided into two compartments by a 
perforated curved partition. The exhaust pipe enters in
to the smaller compartment and the larger compartment 
is filled with asbestos cord. The convex surface of the 
hood, I,  is perforated. The asbestos cord serves as a 
muffler which deadens the noise of the exhaust. 

Over the drive wheel is supported a curved water 
tank which is connected with the water jacket sur
rounding the cylinders, and the circulation of water 
serves to prevent the overheating of the cylinders. 
Strong elastic bands are connected with the connecting 
rod and with an arm mounted on a rock shaft at the 
top of the cylinder. These elastic bands may be put 
under tension to assist in starting by means of a screw 
at the top of the frame, which is operat.ed by a crank 
and miter gear. The oil for the lubrication of the 
cylinders is contained in the upper oblique tube of the 
frame, and is fed to the cylinders by a sight feed, o. 

To start the Illotor cycle. the reservoir, G ,  is partly 
. filled with benzine or gasoline; the door at the back of 

the ignition box is opened and the burner for heating the 
ignition tube is started by giving it a preliminary heat
ing by means of an alcohol torch. As the door at the 
rear of the ignition box is opened for this purpose, the 
air supply pipe is closed automatically by means of a 
connection with the rear door. When the tubes are 
red hot the valve, H, is opened, the rubber bands are 
put under tension and the machine is moved forward 
by the operator until an explosion occurs, when he 
mounts the machine and proceeds on his way. The 
pr oportion of the supply of air charged with petroleulll 
vapor and pure air is regulated by the valve. H .  H�' 
manipulating the cone on the lever, m, the 'JUpply of 
explosive mixture, and, consequflntly, the speed of the 
machine, is regulated. When the machine is fairly un
der way, the tension of the rubber bands is released. 

The action of the machine is as follows : 
The forward motion of the piston draws in the explo

sive mixture through the valve, H, as already de-
scribed. On its return, it compresses the explosive mix
ture in the explosion chamber behind the piston, and a 
portion of the·mixture is forced.into the hot tube, where 
it is ignited, forcing the piston outwardly, giving the 
propfllling impulse. The return stroke of the piston 
expels the products of combustion through the exhaust 
valve, which is opened by the cam, B, at the proper 
moment through the agency of the roller, a, and the 
hook, D, as already described, and the cylinders op
erate in alternation. thereby giving one effective im
pulse for each re\'olution of the drive wheel. To stop 

Fig. 5. -IGNITING APPARATUS. 

The benzine is contained in the reservoir, G, sup
ported by the oblique tubes at the front of the machine. 
This reservoir is connected directly by the small pipe, 
e, with the burner which heats the ignition tube. In 
the top of the reservoir, G, is inserted a screw-capped 
filling tube, f, the lower end of which is covered with 
wire gauze. '.ro the top is attached a screw-capped Fig. 7 - VALVE CONTROLLER. 
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the machine, it is only necessary to close the valve, H ,  This curve would represent the average consnmption 
and apply the brake in the usual way. of power, taking one day with another, but on special 

The engine cylinders are 3; ... wches in diameter, with occasions the demand would be. greater ; therefore, at 
a stroke of 4% inches. The supply and exhaust valve least two thousand horse power engine capacity would 
apertures are % inch in diameter. The benzine reser- be required to successfully meet all demands. .As can 
voir is 13 inches long and 7% inches in diameter. The be seen from the diagram, the output for more than 
driving wheel is 22 inches in diameter and the guiding nine-tenths of the time would be very far below the 
wheel is 26 inches in diameter. The pneumatic tires full capacity of the engines, and, as a consequence, the 
are made specially large and heavy t,() support the efficiency would . be low. The total area of the diagram 
wAight of the machine and rider. The tread of the ma- represents the power the engines could furnish if work
chine is 4 feet ; weight when in running order, 115 ed ' to their full capacity, all the time, and the . portion 
pounds. below the curve line the amount of power that is actu-

The reservoir contains a supply of benzine sufficient ally developed. This latter portion, it.will be seen, is less 
for a run of 12 hours. The machine is able to run at a than one-half of the whole ; hence, the average supply, 
speed of from 3 to 24 miles per hour. * from which a revenue is obtained, is less than half the 

• • .. capacity of the plant. 
MODERN APPLICATIONS OF THE STORAGE BATTERY, Besides the inability to utilize the full capacity of the 

BY WILLIAM BAXTBB, JR. plant, there are two other serious objections to this ar-
The storage battery came into the world with such a rangement. One is that, if anything goes wrong with 

flourish of trumpets, and failed so completely to accom- the machinery and it becomes necessary to shut down, 
plish all that was expected of it, that for Ii. long time it the lights will go out ; the othel' is that a portion of the 
rested under a heavy cloud. The sensational press, plant must be kept in operation at all times. To be 
'ever ready to exaggerate the possibilities of new inven- able to accomplish t,his, it is customary to have reserve 
tions, made claims for it that were far beyond the · engines and generators, but this simply means more 
limits attainable, even by theoretical perfection, and idle machinery. 
those engaged in promoting its interests, either through By the use of storage batteries, the conditions can be 
ill advice, or an over· sanguine estimate of its capabili- greatly improved, as an engine capacity of about 1, 150 
ties, subjected it to the most trying tests, believing, no horse power working continuously for about seventeen 
doubt, that if it succeeded in these, its future would at hours per day would furnish all the power required. 
once be established on a firm foundation. The results The rectangle, of which A and B are the diagonals, 
of these tests, as every one knows, were disastrous, and, represents this constant output, and the shaded por
during the following years, those who spent their time tions of it, marked 1. 2, and 3, show the power that would 
and money in endeavors to improve upon the work of be charged into the batteries, during the hours when 
the past were looked upon as impracticable dreamers. the demand runs below the engine capacity and also 
But through the efforts of these men very decided im- the time when the charging takes place. The shaded 
provements have been made, and the batteries of to-day parts, 4, 5, 6, outside of the rectangle, A, B, represent 
are thoroughly practical and reliable, for a certain line the power furnished by the batteries when the demand 
of work, although they have not reached that point is greater than the engine capacity or the latter are 
of perfection where they can be used with su� for shut down. The section 4 shows the power that is sup
the purposes to which they were first . applied ; that is. plied while the engines are shut down and 5 and 6 the 
for the propulsion of railway cars. power supplied when the demand rUIll! above the capa-

At the present time it is consider�d by those who 
have given the subject the most thought that stor
age batteries can be used advantageously in several 
ways ; they can be used to equalize the load in lighting 
and power stations, to keep up the electrical pressure 
at the end of long transmission lines, to increase the � -I--+-+++-+-HH-++++-Hf-+-+ 
capacity of a station, and to redu('.e the cost of trans- tt. n"i-+++--H-+ 
mission lines, by acting as transformers. To equalize � ..... -+--+-+-+-+-
the load and to increase the capacity of stations they � ""'1-+--+-+-+-1 
are now used quite extensively, and are gaining a foot- .� " .. -+--+-+-4-hold in this field with remarkable rapidity. Among ... "1--+-+-+-+
the larger stations where they are used for one or the : "'1-t-+++-�I7i7Sl'7+�%,�I7<jl<j4�Gt'���� 
other of these purposes may be mentioned : The Edi- "l -t--t--t-+-t-IJ717Sl'74'�%'�l7'SIo9;t�����M� 
son Il luminating Company, of New YOl"k City; the Hart
ford Electric Company (which is installing the largest 
plant in the world, at the present time; its capacity 
being nearly four thousand horse power) ; the Union 
Traction Company, of Philadelphia; the Bo"ton, and 
the Lawrence, Mas'lachusetts, Electric Illuminating 
Companies. 

The advantages to be derived from the use of stor
age batteries in power and lighting stations, from an 
economic point of view, arise from the fact that the 
load upon the engines varies within very wide limits, 
at different times of the day, and as a consequence the 
average output of the plant is considerably below the 
full capacity. This causes a loss in two ways, one of 
which is through the inability to utilize the full capac
ity of the machinery and the othel' through the re
duced economy of the engines, due to the fact that tlley 
must work nearly all the time at an output far below 
that which gives the highest efficiency. 

In an electric lighting station the greatest demand 
for power iSlbetween the hours of six and seven P. M. and 
the next greatest between about thA same hours in the 
morning. During the balance of the time the consump
tion is much lower, and after midnight it falls off to 
very nearly nothmg. If steam engines alone are used, 
their capacity must be sufficient to meet the greatest 
demand, even if that only lasts for a few nllnutes ; but, if 
storage batteries are added to the plant, these can be 
depended upon to take care of the excessive demands, 
and then the engine capacity can be considerably re
duced. 

The gain that can be effected by resorting to this ex
pedient is more clearly shown in the accompanying 
diagram, which represents the condition of current de
lIland in a station which, with steam engines alone, 
would require a capacity of about two thousand horse 
power, and if provided with storage batteries, would 
require something less than 1,200 horse power. Starting 
from the left side of the diagram it will be seen that at 
midnight the demand is about 500 horse power, and 
this drops to a little over one hundred by two o'clock. 
At five it takes a sudden start and passes above four
teen hundred at seven o'clock, and then drops rapidly 
again until noon, when it is about eight hundred. 
From this time on until six P. M. the demand constantly 
increases, and reaches a maximum of nearly 1,900 horse 
power. 

• In SUPPLBJlBNT 998 Is contained an U1uatrated de8crlption of a sll8btly 
dI1rerent form 01 motor c,ycJe. 

Po }-f-
GAIN BY THE USE OF STORAGE BATTERIES. 

city of the engines. As there is a loss in charging and 
discharging the batteries, the energy put into them 
must be greater than that taken out, that is, the sum 
of the shaded portions, 1, 2, 3, must be greater than 
that of 4, 5, 6 ;  but, for all that, the arrangement is de
cidedly advantageous, because the capacity of the en
gines and electric generators can be reduced ';0 about 
one-half, and the plant can be shut down for a period 
of from four to five hours every night, thus giving 
ample opportunity to make necessary repairs. 

From the foregoing it will be seen that the use of 
storage batteries in connection with lighting and power 
stations is beneficial in the highest degree. N ot only is 
the cost of operation greatly reduced, but the reliability 
of the service is materially increased, for if at any time 
it becomes necessary to stop the machinery, the ba tter 
ies can keep up the supply until it is started up agai�. 
that is, if the time ot the shutdown does not exceed 
two or three hours, and it is very seldom that anything 
happens that requires a stoppage of more than a few 
minutes. In addition to the advantages mentioned in 
the foregoing, if a station becomes too small to meet 
the demands upon it, its capacity can be nearly doubled 
by the installation of a battery plant, and the increase 
can be made still greater if the engines are shut down 
only two or three hours every night, instead of fi ve, as 
between the hours of 1 and 5 A. M. nearly all the 
power could be stored. 

In Europe the storage battery is used in stations to a 
far greater extent than here, where, until within the 
past year or so, it has made but little headway. Now, 
however, it is gaining very fast, and before long will, 
no doubt, be considered an indispensable adjunct in all 
stations. . . . . .. 

THE output of petroleum in Java has been consider
ably increased lately, but it is expected that with an 
improved plant the production may still be doubled. 
The Dordrecht Company owning the oil wells is in a 
very prosperous condition, having been able to declare 
dividends up to 62 per cant.-Uhland's Wochenschrift. 

[DECEMBER 1 2, 1 896. 
Wha& (Jail be Done with Sa1&. 

Salt cleanses the palate and furred tongue, and a 
gargle of salt and water is often efficacious. A pinch of 
salt on the tongue, followed ten minutes afterward by 
a drink of cold water, often cures a sick headache. 
Salt hardens gums, makes teeth white and sweetens the 
breath. Cut flowers may be kept fresh by adding salt 
to the water. Weak ankles should be rubbed with 
solution of salt, water and alcohol. Rose colds, hay 
fever and kindred affections may be much relieved by 
using fine dry salt, like snuff. Dyspepsia, heartburn 
and indigestion are relieved by a cup of hot water in 
which a small spoonful of salt has been melted. Salt 
and water will sometimes revive an unconscious person 
when hurt, if brandy or other remedies are not at hand. 
Hemorrhage from tooth pulling is stopped by filling 
the mouth with salt and water. Weak and tired eyes 
are refreshed by bathing with warm water and salt. 
Public speakers and many noted singers use a wash of 
salt and water before and after using the voice, as it 
strengthens the organs of the throat. Salt rubbed into 
the scalp or occasionally added to the water in wash
ing prevents the hair falling out. Feathers uncurled 
by damp weather are quickly dried by shaking over a 
fire in which salt has been thrown. Salt always should 
be eaten with nuts, and a dessert fruit salt used should 
be specially made. 

If twenty pounds of salt and ten pounds of nitrate of 
ammonia be dissolved in several gallons of water and 
bottled, many fires may be prevented. By splashing 
and spraying the burning articles the fire is soon ex
tinguished. An incombustible coating is immediately 
formed. Add salt to the water in which black and 
white cotton goods are washed. Flatirons may be made 
smooth if rubbed over salt. Copper and glass may be 
quickly cleansed by dipping half a lemon in fine salt, 
then rubbing it over stained objects. Lemons and salt 
also remove stains from the fingers. Do not use soap 
afterward. If a small teaspoonful of salt be added to 
a quart of milk it will be preserved sweet and pure for 
several days. A pinch of salt added to mustard pre
vents it souring. A smouldering or dull fire may be 
cleared for broiling by a handful of salt. 

Salt thrown on any burning substance wiil stop the 
smoke and blaze. Bread insufficiently salted becomes 
acid, dry and crumbles. Bread made with salt water 
is said to be good in some cases of consumption. When 
cabbages, onions or strong smelling vegetables have 
been boiled in pans, to prevent odors clinging to them 
place some salt on the stove and turn the pans bottom 
up over the salt. In a few minutes the pans will smell 
sweet. 

All salads should be soaked in salt and water to de
stroy animalcules or small worms. Make a strong 
brine, and water garden walks to kill weeds. A moder
ate quantity of salt stimulates their growth. Salt and 
camphor in cold water is an excellent disinfectant in 
bedrooms. Housemaids should pour salt water, after 
using it, down the drain pipes. Sewer gas is counter
acted by a handful of salt placed in toilet room ba..,ins. 
Water for laying dust is more effective when salt is 
added. Sea water is generally used in English coast 
towns for this purpose. 

Rattan, bamboo and basket work furniture may be 
thoroughly cleaned by scrubbing with brush and salt 
water. Japanese and plain straw matting should be 
washed with salt and water and rubbed dry. This 
keeps them soft and prevents brittle cracking where 
traftic is heavier. Brooms soaked in hot salt water 
wear better and do not break. Bedroom floors may be 
kept cool and very fresh in summer if wiped daily with 
a cloth wrung out of strong salt water. All mlCrobes, 
moths and pests are thus destroyed. Black spots on 
dishes and discolorations on teacups are removed by 
damp salt.-Philadelphia Ledger. 

.. . . . . 
The Lend Tree. 

The difference in the strength of the affinity existing 
between different substances may be easily illustrated 
by the following experiment : Dissolve an ounce of 
acetate of lead (" sugar of lead ") in a quart of water 
and fill a glass jar with the solution. If a piece of zinc 
(or a few spirals of the sallle metal) be now suspended 
in the liquid, it will, after a short time, become covered 
with a gray coating, from which brilliant metallic 
spangles will shoot forth somewhat in the shape of a 
tree. These are pure lead, and the phenomenon is 
familiarly known as the " lead tree." The effect thus 
produced is due to the superior affinity of the zinc for 
the acetic acid conbined with the lead, and which 
causes the two metals to interchange places-the zinc 
combining with the acid and entering into solution 
and the lead being deposited in the metallic state in 
place of the zinc. If the action be kept up long enough, 
every particle of lead may in this way be withdrawn 
from the liquid. 

This pleasing experiment is greatly dependent upon 
electro-chemical action. The first portions of the lead 
form with the zinc a voltaic arrangement of sufficient 
power to dissolve the salt. Under the peculiar circum
stances in which the latter is placed, the metal is pre
cipitated npon the negative portion (the lead), while 
the oxygen and acid are taken up by the zinc.. 
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Tile F'orlD of the Head a. Influenced by 
Growtll . 

The change in the shape of the head which accom
panies growth has been but very slightly investigated 
either in this country or abroad. The meagerness of 
results may be indicated by the fact that Topinard's 
Elements d'Anthropologie contains only a note upon 
the subject, with no data. A recent investigation 
upon the students of the Massachusetts Institute of 
Technology may be of interest as bearing upon this 
question. The measurements covered 485 students, 
grouped as follows : 215 in the first year class ; 69 in 
the second ; 66 in the third, and 136 in the graduating 
class. 

From the comparison of the measurements of �he 
length and breadth of the heads of these students so 
divided into classes, it appears that between the period 
of entrance and of graduation, that is to say from the 
ages of 18-19 to 23-24 years, the development of the 
head is almost entirely in respect of its length. The 
average breadth of the head remaining constant at or 
near 1 52 mm. , the 'length varies from an average of 
195 ' 13  mm. in the first year to 196 '35 in the fourth year 
class. The intermediate classes occupy a position mid
way between the two, indicating that this is not a 
result of chance. If this tendency be a general one, 
it means that the cephalic index in our American 
population of this class tends to decrease at this 
particular time of life. The cephalic index, for ex· 
ample, of the first year students averages 78 '6 and ,that 
of t he fourth year averages 77 '2, the second and third 
years being 77 '7. This is rendered specially significant 
by the fact that Drs. West and Porter have shown a 
slight decrease of cephalic index in American school 
children between the ages of 5 and 18 ; at Worcester, 
for example, the average index falling between 79 and 
7l:! * If we assume that in both cases we are dealing 
with similar populations the hypothesis of a progressive 
decrease of cephalic index, with growth, of our Ameri· 
can people would seem to be well founded. 

In Europe, Zucker hand I, comparing the index of 156 
chi ldren and 197 adults of the same (A ustrian) race, 
found that the children were narrower headed than 
ad ults as a rule ; and Holl confirms this result.t Dr. 
Meis declares that from his experience the children 
among the Germans are more dolicho-cephalic than 
the adults. t Schaafhausen finds that in many cases 
the length of the head is attained before the full 
breadth. § In Italy, Dr. Livi has brought together the 
results of a number of observers from both northern 
and southern Europe, but all of them from the broad
headed races. I The difference of cephalic index on the 
average among 447 cases here amounts to one unit in 
favor of broadheadedness of the adult, the contrary 
tendency to that noted for the Americans. That age 
b ri ngs a relative increase in the breadth of the head 
wa.s also apparently indicated by the few measure
IHen ts made by W elcker . .,-r For Bohemia, Dr. Matiegka, 
ft'OIll measurements on 400 children, asserted that there 
is no tendency toward a change in the relative length 
and bread t h  in the cases observed by him.*'" Dr. Boas 
finds that in the North American Indians age is char· 
acterized by a relative increase in the length.tt 

\)n the whole, summarizing the I'esults and opinions 
of the8e various writers, whose conclusions are, on the 
whole, contrary to our American ones, it appears that 
no universai rule can be established with respect to the 
effect of age upon the proportions of the head. The 
only hypothesis which seems to be confirmed by all this 
evidence is that development brin�'"8 an approximation 
to the racial type most clearly marked in the adult. In 
other words, in the narrow headed races, like our own, 
the children are broader headed than the adults. 
Among the brachy-cephalic races, such as those in
stanced by Dr. Livi and most of the others cIted, the 
children exhibit the race peculiarity in a less marked 
degree, that is, they are relatively narrower headed 
than at maturity. Finally the change from chi ldhood 
to maturity becomes nil where the adults themselves 
belong to a group with a cephalic index near the mean 
for the enth'e European race. No relation can be 
established between the intelligence and the propor
tions of the head so far as the experience of European 
study goes, although Krause and Virchow declare in 
favor of the broad headed type. If this hypothesis be 
true that age brings the fuller development of the race 
type, it may be possib l e  III the future to apply a COl'· 
rection to the comparative results obtained by students 
ot anthropology whose results are drawn trom the 
study of children. But until that time the inferences 
to be drawn from sm h study are as likely to be errone
ous as are conclusions drawn from the study of the 
color of the hair and eyes of school children, since in 

* Archiv fnr Anthropologie, xxii, pp.  19 and 34 ;  and Report of Anthro-
pological Congress at Chicago, p. 57. 

t Mitt. der Anth. Gesell. in Wien. xiv, 1884, p. 127 ; and Ibid. XviII, p. 4. 

:I: Ibid" xx, 1890, p. 39 seq. 

§ Uber die Urform des Menschlichen Schadels, in report of Congres Int. 
d'Anth. et d' Archreoi<lgie, Paris, 1867. 

U L 'Indice Cefalico degli ltaliani, Florence, 1886, p. 15. 

"I Archiv. fur Anthropologie, I, p. 151. 

'. Mitt. der Anth. Gesell. in Wien, xxii, 1892, Sltznngsberichten. p. 81. 
tt Verh. dar Berliner Gesell. fur Anth., Sltzber. May 18, 1895, p. 392. 

J titutifit �mtri,au. 
both cases maturity brings a change which has not as 
yet been statistically measured. It is earnestly hoped 
that further study along this line may be undertaken. 
The testimony of expert psychologists would be also of 
interest as bearing upon this point. In the hope of 
!'timulating some such investigations, the modest re
sults obtained from this study at the Institute of 
Technology are submitted.-W. Z. Ripley, in Science. 

.. . . .  ., 
Tile COlnlDo nest NalDe •• 

These are the fifty most common surnames of the 
babies born in England and Wales, in Scotland. and in 
Ireland, arranged In the order of their numerical im
portance : 

England and Wales. Scotland. Ireland. 

1 .  . . . . . . . . .  Smith . . . . . . . . . . . . . . .  Sml tb . . . . . . . . . . . . • .  Murphy. 
2 • • • • . . . . . .  Jones • • • • • • • • • . . . . .  McDonald • • • • • • . . . .  Kelly. 
3 . . . • • • • • .  William • • • • • . • • • • • . •  Brown . . . • . . . . . . • . .  Sullivan. 
4 . . . . . . • .  Taylor . . . . . . . . . . • . .  Thomson . • • • • • • • • • •  Walsh. 
5 . . . • • • • • •  DavIes • • • • . . . • • • • • .  Uobertson. ' . . . • • • • •  Smith. 
6 . . • • • • . . • .  Brown • • • • . . . • • • • . .  Stewart . . . . . . . . • • • •  O'Brien. 
1 . . . . • • . • • •  Thomas . . . •  , . . . • • • • •  Campbcll . . . • . • . . • .  Bryne. 
8 . • . • • • • • • •  Evans . . . • • •  _ . • • • . . . .  Wilson . . . . . . . . . . . .  Byrnes. 
9 . . . . • • • • • •  Roberts . . . . . . . . . . • . . Anderson . . . • • • . • • •  Connor. 

10 . • • • • • . . . .  Johnson . . • • • • • • • • • • . Scott . . . . • • • • • • • • • • •  O'Neill. 
11 . • • • . . . . . .  Wilson . • . • • . • • • . . . . .  Miller . . . . • . . . . • • • .  Reilly. 
12 . . . . . • • • •  Rooinson . . • • . . . . . .  McKenzie . • . • • . .  ' Doyle. 
13 • • • • . . . .  _ .  Wright . . . . . ' . . . • . . . .  Reid . • • • • • • • • . • . . • .  McCarthy. 
14 • • • . . . . . .  Wood . . . • • . • • . . . • . .  Ross . . . . . . . . . . . . .  Gallagher. 
15 • • • • . . . . . . Thompson . . , • • • • • .  McKay . • • • . . . . • . . . .  Doherty. 
16 • • • • • • . . . .  Hall . • • • . • . • . . • .  ' " . Johnston . . . . . . . . • . .  Kennedy. 
17 . • • . . . . . . .  Green . . . . . . . . . . . . . .  Murray . • . • . . . . . . . . Lynch_ 
18 . . . . . .  . .  Walker . • • • • . . . . . . • .  Clark • • • • . • • . • • • . • .  Murray. 
19 . . . . . . • . . •  Hnghes . . • . . . . . . . . . .  Patel"!!on . • • • . . • • . . .  Quinn. 
20 . . • • . . • • . •  Edwards . . . • . . • • . .  young • • • • • . . . . • . . . .  Moore. 
21 . . . . . . . . . Lewis . • • •  ; • • • • • • . . . .  Fraser . . . . . . . . • . . . . .  McLaughlin. 
22 • • • • . . . . . .  White . . . • . . . . . . . . . .  McLean . . . . . . • • • . . .  Carroll.  

23. . .  . . . . • •  Turner . . . . . . . . . • . . • .  Henderson . . . • . . . . .  Vonuolly. 
24 . . . . . • • . •  Jackson . • . • • • • . . . .  Mitchel l . . . • .  , . . . . . .  Daly. 
25 • . • • . . . • . .  Hill . . . • . .  •• . • • . . .  . '  Morrison .  . . . . . •  . . .  Connell. 
26 . . .  . . .  • • •  Harris. . . • " • •  '" • • •  Cameron . . . .  , . . . . . . Wilsou. 
21 . . . . . . . . . . Clark. . • • • . . . .  . .  . .  Watson . . . . . . . . . . . .  Dnnne. 
28 . . . • •  ' . . .  Cooper . • • • . . . • . . . . .  Walker . . . . . . . • • • • •  Brennan. 
211 . • • • . . . . . .  Harrison . . • . . • . . •  Taylor . . . . . . . . . . . . . Burke. 
30 • • • • . . . . . .  Ward . • . • . . . . • . . . • •  McLeod . • • • . . • • . • .  Collins. 
31. . • • . . • • • •  Martin • . . . • • . • . • • • . .  Ferguson . • . •  , . . . . . .  Campbell. 
32 . . . • . . . . . .  Davis " . . .  . . . . • . . . • •  Duncan . . . . • • . . . . . . .  Clarke. 

33. . . . . . .  . .  Baker. . . .  . . . • • • • • . .  Gray . . . . . . . . .• . . . . . .  Johnson. 
34 . . . . . . . . Morcis . . . . . . . . • • • . •  David.on . . . . • • . • . • .  Hugbes. 
35 . . . . . . . . • .  James . . . • . • . . . . • • • • •  Hunter . . • • . . • . . . . .  J<'arrell. 
36 . • . • . . . • .  King. . . • • .  . . . •  . • .  • .  Hamilton . . • • . . . . . • •  Fitzgerald. 
37 . • . • . . . . .  Morgan . . • • • • . . . • .  Kerr . . . . . • . . • • . . . . . Brown. 

33 . • • • • . . . . Allen . . . . . . . . • . .  Grant . . . . . . . . . . . . .  Martin. 
39 . . . . . . . . .  Moore . . • • . . . . . • . • . .  Mcintosh . . . . . . . . . .  Maguire. 
40, • •  • . • • • •  Parker . . . . . . • . . . • . . .  Graham • • • • . . . . • • . .  Nolan. 
41 . • . • . . • • • .  Clarke . • • . • . . . . . . . . .  White . . . . • • • • . • • • • . Flynn. 
42. • • • • . . .  . Cook . . . • . . .  . . . . . . .  Allan . • . •  . . . • . . • . • .  Thompson. 
43 . • . • . . • • • .  Price . . . . . . . . . . • . . .  Simpson . . • . . . • .  Callagban. 
44 . . . • . . . . . .  PhillIps. . .  • • •  . . . • • . McGregor .  . . .  . . . • •  0' Donnell. 
45 . . . . • . . . . .  Shaw . . . . . .  . • . . • • .  Munro . . . . . . . . . . . . .  Duffy. 
46 . . . . . . . . . .  Bennett. . . . . • • . . •  ' " . Sinclair . . • . • • . • • . . .  Mahony. 
47 . . • • • • . . . .  Lee . . . . • • • • . . . . • . . . .  Bell . . . . . . • • . . . . • • • •  Boyle. 
48 . • • • • . . .  Watson . • • • . • • • • . . .  Martin • • • • . . . . . . . . . Healy. 
49 . . . . . .  ' "  . Griffiths . . . . . . . • . . . Russell . . . . • . . . Shea. 
50 . . . • . . • . • .  Carter • • • • • • • • . . . . . .  Gordon . . . . • • •  . . . .  White. 

-From the Pall Mall Magazine. 
• • •• • 

Scre,v .  In Stone Walls. 

A Dusseldorf engineer, knowing from experience that 
wooden dowels for the purpose of securing screws in 
stone are apt to weaken the walls and do not afford 
the desired solidity, has devised an ingenious method 
of obtaining a firm anchorage. For this purpose a wire 
of suitable thickness is coiled on to the screw, so as to 
follow the threads of the same and to form a kind of 
screw nut. The coiling may commence near the head 
or thick end of the bolt and proceed toward the point 
by laying the WIre into or between the threads, so as 
to touch the bottom of the same, the section of each 
screw thread being preferably triangular or trapezoidal 
and the core of the screw conical (similar to a wood 
screw). After arriving at the point of the screw the 
wire may be wound backward over the helix alread y 
wound on, but with a steeper pitch, so as to leave 
wider interstices between consecutive convolutions of 
the wire. After the wire has been laid on so as to form 
a nut, and then the screw withdrawn, the nut or wire 
COIl is introduced into a hole which has been d:rilled or 
otherwise formed in the wall for this purpose, and 
which is slightly wider than the diamet.er of the nut 
measured over the outer layer of the wire, after which 
the interstices are filled up WIth plaster ot PariS, 
cement, or similar binding material in a plastic condi
tIOn. When the saId bmdmg material has become 
sufficiently hard and firm, the screw bolt which has 
served as a core, or anothel' screw bolt having the same 
dIameter and pitch, IS screwed into the WIre coil, and 
may now be screwed out and in repeatedly without 
damaging the wall, because the wire serves as a screw 
nut, which is secured to the stone or wall by the cement 
or other binding material. -Philadelphia Record. 

e . e . e  
The " Meteor " Ga. Du rner. 

A new incandescent gas burner called the " Meteor " 
burner has been placed on the German market at the 
remarkably low price of 3� marks (less than $1). This 
burner has the usual rod to hold the incandescent 
mantle, but instead of being steadied on the inside at 
its lower end, the mantle is held by a sleeve which fits 
on the outside of the mantle and thereby protects it. 
The new burner is said to give a very !'atisfactory 
light. -Wiener Gewerbe-Zeitung. 

Scie nce N o te •• 
The Paris municipality has changed the name of the 

well known Boulevard de Vaurigard to Boulevard 
Pasteur. 

James Dredge, Esq. ,  editor of Engineering, of London, 
has been appointed commissioner -general for Great 
Britain to the national exposition to be held at Brus
sels. 

Kellas concludes from his experiments that exhaled 
air contains more argon than before inhalation ; from 
this he infers that it is an important element in the 
animal economy. 

An aquarium and marine biological station is to be 
established at Honolulu for the study of the marine 
life of the Pacific. It is said that the expense will be 
$750,000, and that the funds will be furnished by Mr. 
C. R. Bishop. 

Prof. Atkinson has discovered near Cornell Univer
sity a .. plant atoll, " so called from Its similarity in 
some respects to a coral atoll. Only two plant atolls 
had previously been known. This atoll consists of a 
ring of growing shrubs floating in a pond, inclosing a 
circle of water, and surrounded by water. The matted 
roots hold sufficient decayed vegetable mat.ter to nou
rish the plants, and as more dead plants and leaves 
are accumulated year by year the ring is in process of 
becoming anchored to the bottom of the pond, or, i n  
other words, o f  forming a ring o f  earth out in the 
middle of the pond. The origin of these curious bo
tanical freaks can only be guessed at. 

In the Atti dei Lincei, Dr. Vittorio Abelli describes a 
remarkable case which occurred i n  the cOlll'se of a .  
scientific expedition on the slopes of Monte Rosa, says 
Nature. At an altitude of 4, 560 meters a member of 
the party. twenty-two years of age, was sudden ly 
attacked with pulmonitis, and subsequently cOlllplete 
Iy  recovered from the disease. This led Dr. Desiderio 
Kuthy, of B udapest, to carry on a series of experiments  
on the action of  rarefied air on the Diplococcus of  pul
monitis, and also on the Pneumococcus of Fraenkel. 
Two conclusions were drawn from these in\'estigatioIls : 
first, that rabbits, after being inoculated with this 
Pneumococcus, die more rapidly when they are sur
rounded by air at the reduced pressure corresponding 
to that on Monte Rosa ; secondly, that this occurs, 
although the Pneumococcus is less virulent when it is 
developed In rarefied air. In the case of the youth 
Ramella, Dr. Kuthy considers that the infection was 
mitigated in consequence of the attenuation of the 
Pneumococcus arising from the rarefaction of the air, 
but the same circumstance caused the attack to be 
more violent in spite of the mildness of the infection. 

Referring to a report made by the physiological de
partment.of Yale U niversity on the influence of alcoholic 
drinks upon the chemical processes of digestion, Nature 
(London) says : The investigations were made by IIIeans 
of artificial digestive experiments, in which the diges
tive fluids were allowed to act upon the various food 
substances under definite and constant conditions. Ab
solute alcohol in four cases appeared to actually stimu
late digestive action by a fraction of 1 per cent, but the 
amount of alcohol present did not exceed 1 or 2 per 
cent. Whenever alcohol w !ts added in quantities over 
2 per cent, digestive activity was markedly checktc'd ; 
in one instance 3 per cent of alcohol reduced the digest i ve 
activity by 17 '6 per cent. Pure rye whisky containil lg" [) 
to 51 per cent of alcohol yielded practically the same J'e 
suits ; even an addition of 1 per cent of this spirit was 
found, taking the average of the experiments, to red uce 
digestive activity by over 6 per cent. In three cases, 
however, an increase in digestivity of from 3 to 5 per 
cent was recorded when additions of whisky in the pro
portion of from 1 to 3 per cent were made. Brandy, 
rum and gin gave practically the same results. W hisky 
can be considered to impede the solvent action of the 
gastric j uice only when taken immoderately and in in
toxicating quantities. 

Dr. J. A. Harker recently read a paper before the 
London section of the Royal Society on the determina
tion of the freezing point of mercurial thermometers. 
l'he method adopted is to cool distIlled wat.er in a suit
able vessel to a temperature below OQ, to insert the there 
mometer, and then bring about the freezing of the 
water by dropping in a crystal of ice. The therlnometer 
then rises, and finally attains a steady temperature, 
difl'ering only very sl ightly froUl the tl"lle zew. The 
appamtus employed consIsts of two portIOns, the ther
mostat and the cooler. The former is a copper vessel, 
filled with either refined petroleum or a strong solution 
of common salt. ThIS vessel communicates with the 
cooler, through which the liquid can be pumped by a 
rotary stirrer ; and by this means it can be cooled and 
maintained for some time at about _2°. The disti lled 
water to be frozen is contained in a glass tube of aboll l 
300 c. c. capacity. This is first placed directly into the 
circulating liquid, and cooled quickly to _0 '5° or -0 '7°. 
It is then transferred to a cylinder lined with polished 
metal, placed in the center of the thermostat. l'he 
thermometer whose zero is to be taken is th en quickly 
fixed in position, the bulb and a cOQSiderable length of 
:he stem above the zero being immersed in the water. 
A crystal of ice is dropped in, and the temperature 
quickly rises to the freezing point. 
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TURRET OF THE BATTLESHIP KAS8ACHUSETT8 Ul'f.IJER 
FIRE. 

An experimental turret, representing similar struc
tures on the U nited States battleship Massachusetts, was 
tested last spring under conditions such as w i l l  obtain 
in an actual sea fight, and we are now enab l l'u to pre
sent our readers with photographic reproductions 
which show how it stood the ordeal. 

The ballistic tests which are con
t i nually being made upon armor plate 
furnish very complete information re
garding its ability to keep out projec
tiles. Thel'e is not a battleship in any 
of t he na\'ies of the WOl'ld I'egarding 
which a naval expert coul!l not tell us 
the powers of resistance possessed by 
its armOl'. There are other questions, 
howe\'er, to be considered in addition 
to that of the mere resistance of armor 
to penetmtion. The plate would afford 
but l itt le protection unless it were well 
suppol·ted or . .  bac ked " by the fram
ing of the ship itself. Even if a shell 
should fail to get through, t here is  a 
possibil ity that it wi l l  drive the plates 
bodily within the structure 01 the 
ship, racking and distorting the skele
ton fl'amework to which the arlllor is 
bolted, Our readers wil l  remem iJer the 
test made late last yeal' of a structure 
representing the sides of the batt leship 
Iowa, which was i llustrated in the SCI

ENTIFIC A MERICAN of November 9, 
The results showed that the frallling 
had ample strength to hold the plate 
up against t he heaviest shells. 

J , itut if i, �mtri'Ju. 
Interior girders, similar to those used for carrying the 
gun, were built in place, and 180 tons of pig iron were so 
disposed within the turret as to represent the actual 
weights of the gun and gear, The weight of the com· 
plete structure was 450 tons, and it was carried on 
twenty cylindrical rollers of steel, which were prevented 
from transverse wovement by means of wrought iron 

[DECEMBER 1 2 , 1 896. 
of impact above mentioned, A piece of the plate 
above the point of impact, 33 inches wide, was carried 
away, and the roof plates of the turret were wrenched 
upward to a height of 1 inch, The armor bolts were 
uninj ured and there was no movement of the plates on 
the turret. The whole tunet was moved backward on 
its rollers for a distance of 1% inches. 

.. 

The second shell struck the turret 
at an angle of 7�o from the normal. 
This projecti le penetrated 11� inches 
and broke up, the head remaining 
welded to the plate. The plate was 
craekl'd diagonally through the last 
shot hoI" and t h rough one of the old 
points of impact to the bottom of the 
plate. One armor bolt was broken 
and driven into the turret. The ad
join ing ca�t i ron plate to the right 
wa' s l ight ly d isplaced. The horizontal 
channel irons of the framewol'k were 
bu('kled to the extent of one inch, The 
spl i n ter bulkhead to the left was buck
leu to the extent of 3 inches, The tur
ret itself was carried to the rear a dis
tance of 7� inches, and was also turn
ed about i ts ax is Slightly, T here was 
DO distortion of the structure considel'
ed as a whole. 

It was fel t  by the Bureau of Ord
nance, however, that the experiments 
would not be complete unt i l  a test had 
been made of the armored tunets of 
Ollr battleships. The fact that the 
framework of the ship itself could 
stand the impact of heavy projectiles 
was no proof that the revolving tur
rets, which carry the big guns, would 

INTERNAL VIEW OF SHOT HOLE SHOWING DESTRUCTION OF BACKING, 

The third shot was a Johnson fluid 
compl'essed steel armor piercing shot, 
simi lar to that shown in our last week's 
issue, but 12  inches in diameter. I t  
carried a soft steel cap and weighed 851 
pounds. It struck the plate at an 
angle of 210 from the normal, at a 
pomt about 3 feet from the left edge 
and 3 feet from the top of the plate, 
It will be noticed that the angle of 
impact was vel'y large, and w hen the 
shot struck the plate, instead of follow
ing" the line of fire, it turned sharp
ly to the right and passeu entIrely 
through the plate on a line nearly 
normal to its surface, 

be equally secure. A slight deformation of the plates 
and beams of the backing, which would be of but 
little consequence . in the fixed sides of the ship, 
might interfere with the working of a huge turret, ro
tating as it does on a circle of steel rollers, and having 
clearances of. only a few inches between itself and the 
walls of the barbette, Even if the structure of the tur
ret itself were not distorted, it was possible that it 
might be moved bodily upon its supports, in which 
event the elaborate gear, hydraulic or otherwise, for 
turning the turret would be disabled, and the whole 
mass, with its two big guns, constituting one-half the 
main fighting power of the ship, become wedged in its 
seat and rendered all but useless. 

It was determined to make a test of an experimental 

FRAMEWORK, AND COVERING PLATES. 

wedges, The experimental steel plate was one which 
had already been used in experimental tests, and had 
successfully resisted two heavy armor piercing shells, 
the points of which were embedded within it. In the 
present experiment three rounds were fired, as per the 
accompanying table : 

Gun . . . . . . . .  . . 

Projectile . . . . 

Velocity . . . .  . 

Energy . . . . .  . 

Round I,  

to inch. 
500 pounds. 

1,693 foot sees, 
9,829 toot tons. 

Round 2, Round 8, 
12 inch. 12 Inch. 

850 pounds. 851 pounds. 

1 ,701 foot sees. 2,000 toot sees. 

17 ,069 foot tons. 23,626 toot tons, 

The first shell, a 10 inch Wheeler-Sterling, broke 
upon the plate with a penetrat.ion of 9� inches. The 
point of impact was 14� inches from the top of the 
plate and 2 feet to the left of the second of the points 

The shot broke up in forcing its 
way through, the largel' pieces going through the 
covering plate on the rear side of the turret, piercing 
the backing, smashing off a large portion of the rear 
cast iron plate, and finally going into the woods behind 
the target. 

The destructive effect of the shot is shown very 
graphically in the accompanying illustrations. '.rhe 
back of the ballistic armor plate was broken out for a 
diameter of two feet around the hole ; pieces of the 
steel being driven through the tunet and scattering in 
all directions, The backing was carried away and 
splintered ; the plating behind the backing being fold
ed back and wrecked over an area of 3� feet square, 
Rivets were sheared and ttl'W all over the turret, leav-' 
ing their marks on the intel·iOl·. The channel beam at 

the rear of the turret w h i c h  
should be prac
tically, at least 
for the p u  r -

r-------------�--------------------------------------------------�--------------------------------------------� shot hole was 

p o s e s  of the 
test, a facsim
ile of the turret 
of the battle
ship Massachu· 
setts. A solid 
foundation of 
piling covered 
w i t h  h e a v y  
t i m b e r  w a s  
built, and upon 
this was laid a 
circular track 
0 1  w r o u g  h t  
iron p l a t e s ,  
answering t o  
the roller track 
01 the Massa
chusetts. The 
e x p e r i mental 
t u r r e t  w a rs 
a bout 27 feet 
iuterior dIam
eter and 11 leet 
h I g h. 1 t. s 
f r a m e w o r k ,  
c o n b l s ting 01 

vertical angle 
f .r a m e s  a n d  
h o r I Z o n t a l  
channel irons, 
carried ten cast 
i ron plates, 15 
I llches t h  i c  k ,  
and one steel 
test plate repre
senting the tur
ret armor of the 
Massach usetts. 

EXP.I!;JUMENTAL TU.II.BET OF THE BATTLESHIP lIIlASSACRUtiETTS-EXTERNAL VIEW, SHOWING COKPLETE 
16 INCH HARVEYIZED NICKEL STEEL PLATE. 

ripped off and 
thrown across 
the turret, A 
Jagged hole, 7 
inches in diam
eter, was torn 
through an ad
j o i  n i ng deck 
b e a m ,  T h e  
interior verti
cal c 0 v e r i n g 
plates on the 
opposite s i d  e 
of t he t u r r e t  

w e I' e pIerced 
with eIghteen 
h o l e s  a n d  
s h o w e d  nu
merous d e e p  
g o u g e s  and 
scars caused by 
t h e  fl y i n g 
fragments. The 
turret struet

ure over an 
area ot" 4 squ:tre 
feet whel'e t he 
sl lot btl'uck \V as 
bad ly wrecked. 
T il e  backmg 
on the rear SIde 
w a s  wrf;cked 
and splintered 
a'nd the 1 5  inch 
cast I ron plate 
badly  cracked, 
t w o  l a q � e  
pieces of the 
latter b e i  n g  
thrown to the 
l' e U- t' ,  \pl\ving 
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p . .  

a triangular hole 4 feet high and 4 feet wide, All siX 
of the armor bolts holding tbese plates were broken, 
and the plate itself was forced to the rear 9 inches 
on one edge and 2 inches on t,he other. This impact 
moved the turret 9 inches to the rear in a airection 
making an angle of nearly 8° with the line of the 
movement in the two previous impacts, It also re
volved around its center to the left 
through an angle of 2°, The result of 
the test proves t hat the framing of the 
turret has ample strengt h to resist 
the heaviest strains that could come 
upon it under fire, The fact that t ile 
turret as a whole moved as much as 
9 inches under t he energy of the shot 
rai"ps t.he q ue"t,ion of the 'sufficiency 
of the means adopt ed to hold the' 
turrets of our battleships in place. As 
at present constructed, the tendency 
to translation of the turret is resisted 
by the flanges of the steel rollers up
on which it revolves, A,nrl it is esti
mated by Commodore W. '.r. Sampson 
that these flanges present an ample 
margin of strength to resist the shear
ing action to which they al'e subjected, 
When the 3H,OOO foot tons of energy 
of a 13 inch shot is 'communicated to 
the turret, a part of it is expended in 
piercin/il or bt'eaking up the plate and 
part of it causes the whole turret to 
move until the roller flanges take hold 
of the edges of the roller t rack, Ac
cording to the last authOt'ity, the 
pressure of a 13 inch gun against its 
recoil cylinders when it is tired brings 
a strain upon the roller bearings far 
greater than they can e\'er experience 
undertthe momentum of a heavy shot. 
Altogether this very int eresting test 
establishes the excellence of the system 
of turret construction as carried out 
in our new batt leships. 

Jettutifi, )mtri'18. 
early days when everything had to be determined by 
experiment, thus showing wbat to avoid. 

In London, Dr. P. L. Sclater, the executive head of 
tbe London Zoological Society, gave all the information 
and facilities for photograpbing that were desired in 
the society's gardens, and Mr. Clarence Bartlett, Assist
ant Superintendent, explained the entire working ma-

At Hanover, Dr, Ernest Schaff fully explained the 
plan of foundation and management of his zoological 
forest, and supplied a plan. of the new and adIIlira;bly 
constructed antelope house, At Berlin was found an
other royal establishment, with the larger ma.mmalia 
housed in ornat.e and cost ly buildings. The garden oc
cupies D&rt of the imperial grounds and it is one of which 

the citizens of Berlin may well be 
proud. Dr. Ludwig Heck. its director. 
became much interested in the New 
York plan, and his co-operation was 
heartily extended. At H amburg an
other very fine garden was inspected, 
in which all the shade is the result of 
ar.tificial planting. It thus affords a 
fine opportunity to observe what can 
be accomplished if sufficient t ime is 
a llowed. The shade trees are now very 
beautiful, and at once impress the 
expert visitor as being remarkably 
well distributed to serve their purpose 
of shading both the outdoor animals 
and the walks. Two days were spent 
with H err Carl H agenbeck. who has at 
H ambnrg a 'l'hierpark of his own, 
quite as large as the Central Park 
Menagerie of New York. Probably no 
man living has given more study to the 
problems of zoological garden con

struct ion and the care of animals in 
captivit.y. and Mr. H ornaday found 
him not only willing but eager to ex
' plain the mistakes to avoid, as well 
as the latest developments in the care 
of animals. 

Referring again to the photographs 
showing the destruction wrought in 
t.he interior of the turret by the flying 

INTElllVAL VIEW BHOWIRO PENETRATIOR ARD DEBTIlUCTIOR or DAIl WALL 
01' TUIlDT BY PLYING I'llAGKENTB OF THE SHOT ARD AllKOIl. 

The director of the very interestiug 
garden at Cologne, Dr. Wunderlich. 
was quite as ready with helpful in· 
fOt'mation as his colleagu� of other 
cities, arul some of the features of his 
establishment were found to possess 
exceptional interest. The Frankfort 
garden contains much that is new and 
admirable. Prof. Milne Ed wards, di
rectoe of the Paris Jardin des Plantes, 
also extended every facility for study 

fragments of the successful shot, it is evident that 
had the turret been occupied by actual guns and 
gun crew. the gun itself and the larger part of the crew 
would have been disabled. It is also noteworthy that 
successful penetration was effected in spite of the f�t 
that t.he shot struck at a high angle of incidence. and 
there is no doubt but what it was largely due to the ac
tion of the soft steel cap. as explained in our last issue. 

• f e  • • . 
Plan. for Ibe Propo.ed Zooloclea. Park In 

New York. 
Last spring the plans of the New York Zoological So

ciety reached a point where it became necessary to take 
up the many questions involved in the design and con
struct ion of buildings and ot her inclosures for animals, 
and also their arrangement in the proposed Zoological 
Park. The executive committee realized the necessity 
of a thorough examination and st udy of the best zoo
logical gardens of Europe. 

Accordingly, says Science. Mr. William T. Hornaday, 

chinery of this t ruly 'magnificent zoological instit ution .
. 
and examination of this the oldest garden of Europe. 

At Antwerp the visitor is fairly amazed at the perlec- Regarding the status of a garden which, like this, is 
tion of all the larger buildings for animals aDd tbe· ex- free to the entire public, the experiences and ob
treme beauty and attractiveness of nearly every feature servations of Prof. Milne Edwards were both inter
of that scientific esta,bHsht;llent. Diree,t or L'hoest and esting and valuable. He expressed the opinion that 

his assistant, M. J. De Winter, wet-e untiring in their no zoological garden sbould be kept open every day 
willingness to affOt'd all the information desired, and to in the week, principally because it is not best (or 

sbow everything not open to general view. Only two the collections. 
and one-half hours distant is tound the beauttful gar- The store of photographs, sketches, notes and plans 

d�n at Rotterdam, known to but few American!1. where collected during this tour are now being utilized in the 

Dr. Von BeJDlllelin pointed out wit h pardonable pride prelimin!l.ry plans for the New York park. It is pro
the newest lion house in Europe, and the first great posed to det ermine the location and general design of 
flying cage ever constructed for the larger wading birds. every building and inclosure before the project is tin

An equally short distadce farther on. at Amsterdam, is ally submitted to the city authorities in January, 

found a very rich collection, installed amtd charming 1897. 
surroundings, in which the health and " condition " of The sit e selected by the society is the southern portion 
every bird and quadruped seems absolutely perfect. In of Bronx Park, about a quart er of a mile south of the 
the absence of Director Kerbert, Inspector Castens de- Botanical Garden. According to the charter granted 
voted hours of time to answering tpe question, .. How to the society by the New York Legislature lD 1895, thp 
do you keep everything in such tine condition ? "  approval of this selection t'ests with the mayor and 

COlllllllssioners of the sink-
ing fund. 

• • •  
A New malerlal for 

Floor .. 
Ac(,,ording to a French 

exchange, the name of 
.. papyrolit h " has been 
given to a novelty in the 
way of a flooring material 
recently invented ' by Mt·. 
Otto ' Kraner, of CheUloitz. 
The article is a speCIal 
preparation of paper pulp 
m the forUl of a dry pow
der. ThiS, when mixed 
with water, may be spread 
like mortar over stone, 
cement, or wood, where It 
dries qUlcldy and may be 
smoothly planed ; besides 
which, it may be tinted 
almost any color. so as to 
adapt tt for parqueting 
with variegated borders, 
or for panels and mosaics. 
Among the advantages 
claimed by the mventor 
are freedom from crevices. 
non·conductivity of heat, 
elast.icity, and remarkable 
durability. 

.. . ... 

the director, was instructed 
to visit all the large gar
dens of Europe, examine 
them carefully, and bring 
back photographs and de
signs of their most valua· 
ble and interesting fell.' 
tures. He left New York· 
lD June, and visited the 
zoological gardens of the 
fol lowing cit ies, in the or
der named : London, Ant
werp, Rotterdam. T h e  
Hague, Amsterdam, Hano
ver, Hamburg, B e l'  I i  n .  
Dresden, Leipsic. Frank
fort, Cologne, and Paris. 
Altogether fifteen gardens 
were inspected, and their 
best features were photo
graphed, sketched and 
stud ted throughout. With
out an exception, the di
r e c t 0 l' s, supel'lDtendents 
a.nd inspectors of the gar
dens visi ted wet'e very cor
dial. E very fact asked for 
was cheerfully furnished, 
without the slightest hest· 
tation or reservation. Not 
only were good features 
pointed out as b e i n g 
worthy of special atten· 
tion, but some officers very 
kindly indicated the mis
takes that had been malle 
in tbeir gardens in the 

UTONAL VIBW 01' DAB 'WALL, SHOWING DBl'tBUCTlOR 01' 11 INCH PLAn BY ftA8D5T 01' 

IN Germany asparagns 
is peeled before being can
ned. by the aid of a specia.\ 
machine. SHOT WlIlCH PABIBD TBBOU6B TUBDT. 11 !BOH 61111 BHOWR III TaB DiiTAlICB. 
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A PIONEER OF SCIENCE. 

BY w. H, BALB. 
Of the men who laid the foundations of scientific re

search in this country few indeed remain. The gener
ation contemporary with Agassiz and Guyot, Joseph 
Henry, the Rogerses, T. Romeyn Beck, Morse and 
H itchcock, has passed away ; b ut a few of their asso
ciates still linger. Such a one I met not long ago se
cluded from the busy world in his quiet village home ; 
a man who shares with the veteran geologist James 
Hall the distinction of having aided by his presence in 
organizing that early association of geologists at Phila
delphia in 1840 out of which afterward sprang the 
American Association for the Advancement of Science. 

Martin H. Boye, M. D. , was born at Copenhagen, 
Denmark, December 6, 1812. His father was a chemist 
and superintendent of a large pharmaceutical estab
lishment and was:superintendent of the Royal Porcelain 
Manufactory at Copenhagen. In 1831 he was admitted 
to the University of Copenhagen, where he passed with 
distinction the philological and philosophical exami
nations. He afterward entered the Polytechnic School, 
studying analytical chemistry and physics under Oer
sted, Zeise and Forchhammer, and he graduated from 
that institution in 1835. 

In 1836 he came to New York, where he remained till 
1837, when he removed to Philadelphia and attended 
the lectures of Dr. Robel·t Hare, professor of chemistry 
in the medical department of the U niversity of Penu
sylvania, assisting him also in his laboratory. In con
nection with Dr. Forman Leaming, he translated into 
English several essays on belles-lettres and chemical su b
jects. In 1838 he was appointed assistant geologist and 
chemist in the first geological survey of Penn
sylvania under Prof. Henry D. Rogers, whom 
he accom panied on a tour of investigation 
through the anthracite coal regions. 

The work assigned to Mr. Boye was the explo
ration of the South Mountain or Lehigh Hills, 
a continuation of the Jersey H ighlands, which 
extends from Easton to Reading, through the 
counties of Northampton, Lehigh and Berks, 
and the preparation of a geological map of this 
region. His name is mentioned in the report of 
the geological survey at this early date. 

Y oung Boye was thrown mto close relations 
with the distmguished scientific family of Rog
ers. I n  1839 and 1840 he was assoCiated with 
Robert E. and James B. Rogers in analyzing 
limestone, coal, iron ores, etc. , for the geological 
survey, as published in the reports. W hile 
engaged in these analyses he discovered, in con
j unction with Prof. Henry D. Rogers, a new 
componnd of platinum chloride with nitric ox
ide, which was reported to the American Phi
losophical Society, and in January, 1840, he 
was elected to membership in that society, 
being at that time the youngest member of the 
society 10 years, as he is now the oldest in inem
bership, though not now the oldest in years. 

A few months later, in April, 1840, about a 
score of scientists met at Philadelphia and or
ganized the American Association of Geolo· 
gists, subsequently renamed the American 
Association of Geologists and Naturalists, out 
of which, in 1848, was formed the American 
Association for the Advancement of Science. 
The importance of this movement can hardly be over
estimated, as the American Association has always been 
true to its name, a powerful factor in advancing science. 

T his initial meeting in 1840 is, therefore, one of es
pecial interest to scientists, and indeed, to all. Of that 
little company who met at Philadelphia, young Boye, 
then only twenty-seven years old, was probably the 
youngest. Besides himself and James Hall, one other 
meIll ber survived till J une 13 of the present year, when 
he died at Detroit. This was Bela Hubbard, who was 
already connected with the geological survey of Michi· 
gan, and who, in company with Douglas Houghton, 
made the journey f rom Michigan to Philadelphia by 
stage, consuming a week upon the route. Edward 
Hitchcock, of Amherst, was president, and Lewis C. 
Beck, of Albany, secretary of the association. .No 
official record of the first membel's can be found, but 
the recollection of the survivors gives the following ad
ditional names : Prof. Vanuxem, Henry D. Rogers, 
Conrad, Charles B. Trego, and Alexander McKinley, of 
Pennsylvania ; Emmons and Mather, of New York ; 
J ames C. Booth, of Delaware ; Dr. Hayden, of Vir
gi l l ia ; and, probably, Prof. Johnson, of Philadelphia. 
'I' h is list was prepared by Bela Hubbard a few months 
before his death and revised by Dr. Boye. Possibly, Dr. 
Charles E. West, of Brooklyn, was present at this meet· 
ing ; if not so, he soon afterward became a member. 

In the summer of the same year, Mr. Boye in con
nection with J. J.  Clark Hare discovered the first of the 
violent explosives, perchloric ether, which he proved 
was ten times as powerful as gunpowder. He also found 
a remedy against its unexpected explosion by dilution 
with alcohol. He was thus in an important sense a 
pioneer in the vast field of smokeless gunpowder, which 
has recently been so diligentiy investigated. 

In the summer of 1841 he resumed field work, ex-

J c itutific �mtticau. 
amining the bituminous coal regions along the Kiskim
metas and Allegheny Rivers and Beaver Creek. 

In 1842-44 he attended the regular course of medical 
lectures at the University of Pennsylvania, at the same 
time conducting a chemical laboratory in connection 
with Prof. James C. Booth, and wrote for Booth's 
Chemical Encyclopedia the article on .. A nalysis," and 
others, and performed many scientific anal yses. In 
connection with Prof. Booth, he read a paper on . .  The 
Conversion of Benzoic into Hippuric Acid, " at the one 
hundredth anniversary of the American Philosophi
cal Society. 

In 1844 Mr. Boye graduated at the University of 
Pennsylvania as a doctor of medicine, but . he never 
practiced that profession. At the same time the col
legiate department of the university confened on him 
the honorary degree of master of arts. He is now by 
many years the oldest surviving recipient of an hon
orary degree from that university. 

In 1845 Dr. Boye was elected professor of natural 
philosophy and chemistry in the Central H igh School, 
of Philadelphia, and held this position till  February, 
1859. Of his work at this time, one of hiS pupils, now 
president of Lehigh University, Dr. Thomas M. 
Drown, writes that Dr. Boye first inspired in him a 
love for chemistry. During this period Dr. Boya wrote 
a treatise on " Pneumatics, or the Physics of Gases " 
(published 1856 ; also a small introductory treatise on 
.. Chemistry, or the Physics of Atoms) " ; he also deliv
ered many public lectures. 

The extraction of oil from cotton seed had already 
been undertaken, but the product was almost black 
and very thick. In 1845 he invented a process of re-

liAR-TIN H. BOYE, II.D. 

fining, which produced a bland and colorless oil 
adapted for cooking or for salad dressmg. ToIlet soap 
made from it equaled or surpassed the best castile. In 
1847-48 he began the manufacture and refinement of this 
oil on a large scale. This oil, some of which was pre· 
served from 1848, and some was manufactured for the 
occasion, subsequently gained the award of a first pre
mium at the Centennial Exposition of 1876, at Phila
delphia. 

His early work in the 'field gave Dr. Boye a practi
cal familiarity with the picturesque region of eastern 
Pennsylvania, and enabled him to select fOl' the home 
of his mature and declining years one of the loveliest 
nooks in that terrestrial Eden : he calls his home 
.. Keewaydin," a name of the northwest wind from 
. .  Hiawatha. " In 1859 he removed from Philadelphia 
to Coopersburg, Lehigh County, about mne miles 
south of Bethlehem, where he has ever since resided, 
engaged in what Washington termed the most noble 
and useful avocat.ion of man-agriculture. 

[DECEMBER 1 2, 1 896. 
How the Snpreme Coort Decide. Ca.e •• 

Justice Harlan, of the Supreme Court of the United 
States, at a banquet in Cincinnati, 0. , October 3, gave 
the following interesting account of the method pur
sued by that body in deciding cases before it : 

• •  In my intercourse with the members of the bar I 
have found, to I l ly great surprise, that the impression 
prevails with some that cases, after being submitted, 
are divided among the judges, and that the court bases 
its judgment in each one wholly upon the report made 
by some one j udge to whom that case has been as-
8igned for examination and report. I have met with 
lawyers who actually believed that the opinion was 
written before the case was decided in conference, 
and that the only member of the court who fully ex
amined the record and briefs was the one who prepared 
the opinion. 

.. It is my duty to say that the business in our court 
is not conducted in any such mode. Each j ustice is 
furnished with a printed copy of the record and with a 
copy of each brief filed, and each one examines the 
records and briefs at his chambers befol'e the case is 
taken up for consideration. The cases are thoroughly 
discussed in conference-the discussion in some being 
necessarily more extended than in others. The discus
sion being concluded-and it is never concluded until 
each member of the court has said all that he desires 
to say-the mil is called, and each justice present 
and participating in the decision votes to affirm, re
verse or modify as his ex ammation and reflection sug
gests. 'rhe chief justice, after the conference, and 
without consulting his brethren, distributes the cases 
so decided for opinions. No j ustice knows, at the 

time he votes in a particular case, that he will 
be asked to become the organ of the court in 
that case ; nor does any member of the court 
ask that a particular case be assigned to him. 

. .  The next step is the preparation of the 
opinion by the j ustice to whom it has been 
assigned. The opinion, when prepared, IS pri
vately printed and a copy placed in the hands 
of each member of the court for exauunatlon 
and critiCism. It is examined by each justice 
and returned to the author, with such criti
cisms and objections as are deemed necessary. 
If these objections are of a sedous kind, affect
ing the general trend of the opinion, the writer 
calls the attention of the justices to them, that 
they may be passed upon. The author adopts 
such suggestions ot mere form as meet hiS 
views. If objections are made to whICh the 
writer does not agree, they are considered in 
conference and are sustained or overruled as 
the majority may determine. The opinion is 
reprinted so as to express the final conclusions 
of the court and is then filed. 

.. Thus, you will observe, not only is the ut
most care taken to make the opinion express 
the views of the court, but that the final judg
ment rests, in evel·y case decided, upon the ex
amination by each member of the court of the 
record and briefs. Let me say that during my 
entire service in the Supreme Court I have not 
known a single instance in which the court has 
determined a case merely upon the report of 
one or more justices as to what was contained 
in the record and as to what questions were 

properly presented by it. When you find an opinion 
of the court on file and published, the profession have 
the right to 'take it as expressing the deliberate views 
of the .3ourt, based upon a careful examination of the 
records and briefs by each j ustice participatiBg in the 
judgment. "-The Lite!ary Digest. 

. ,  . . .  
Tetan u .  & u"to][i ll . 

In the Deutsche Medicinische W ochenschrift, says 
Lancet, Prof. Behring informs the profession that the 
Hoechst factory, waich also produces the diphtheria 
antitoxin, is authorized to sell the new tetanus antitox
in. The production will be placed under state control 
in the government laboratory directed by Prot . Ehr
lich, each bottle bearing the official stamp. The remedy 
is to be issued in two forms : 1 .  in dry preparation,  1 
gramme containing 100 nOl"Inal units. The bottles wil l  
hold 5 grammes ( = 500 units), which mU!:lt be dissolved 
for use in 45 grammes of water. This dose is sufficient 
to treat tetanus in men as well as in horses. Intra· 

• ' . '  • venous injections are of a prompter action than sllbcu-
K RAUS, a German chemist, has according to the Phar- taneous. The surgical treatment is, however, not to 

maceutical Era, investigated the extent and purpose of be neglected. 2. A solution of antitoxin, 1 c. c. of w hich 
the rise of temperature at the time of flowering within contains 5 normal units. It will be issued in bottles of 
the spathe of various species of plants. In one " he 5 c. c. , and from 0 '5 to 5 '0 of this fluid are to be inJect
found this elevation to take place only in the daytime, ed when the outbreak of tetanus is expected. The dose 
the maximum attained being 38'50 C . ,  or 1 1 '70 above will depend upon the time which has elapsed since the 
that of the air. " In another " the period of maximum el- injury. For prophylactic purposes-for instance, before 
evation is more variable, but it is never in the night. In the performance of castration in animals-O'2 gramme 
this order the seat of the elevation of temperature is not is sufficient. To avoid putrefaction a small quantity of 
the reproductive organs themselves, but the club-shaped carbolic acid has been added to each bottle of the 
appendix to the inflorescence, and it is accompanied by remedy. The dry preparatio.n, which remains sterile 
a rapid consumption of starch and sugar. A l l  the plants I in well closed bottles, contains no antiseptic. D.'. Behr
in which this phenomenon occurs are entolllophilous ing points out that the doses may, perhaps, become 
[frequented by insects), and Dr. Stahl sees in it a con- modified after clinical experience. It will be the task 
trivance for attracting insects to assist in pollination. "  I of veterinary medicine to determine the right doses. 
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" THE QUEEN OF FLO WEBS." 

BY BTOWE PHELPS. 
Although the name of Herrmann is synonymous with 

all that is marvelous and supernatural in this matter of 
fact age, and his great fame, so justly won, has placed 
him at the top of his profession in the eyes of the 
American public, yet there Is another magician who, 
though less widely known, stands side by side with the 
great Herrmann, and even surpasses him in the clever
ness of conception and execution of many of his 
tricks and illusions. We refer to Mr. Harry Kellar. 

One of Mr. Kellar's illusions, given at Daly's 
theater last spring, is what he is pleased to call "The 
Queen of Flowers." Fig. 1 represents the stage as 
the audience sees it, and the plan below will help 
to explain it to the reader. The background set 
against curtains is about ten feet long and eight 
feet high, and represents a mass of tlowers and 
bushes indiscriminately thrown together, with blue 
sky above. There is a little flat roof which pro
jects out about three feet from the top of the screen 
and is supported by four red poles. The bottom is 
a floor raised about a foot from the stage, and in 
front of each of the three division:;; made by the 
poles between the stage proper and the floor of this 
improvised summer house is placed an electric 
l ight. The audience usually wonders what these 
lights are for in this strange place ; but as audi
ences always accept anything shown them by a 
prestidigitator, these lights do not disturb them 
very much except by dazzling them, as they are 
meant to do. So much for the setting. There 
being no doors or screens or curtains of any kind, 
the spectators have the satisfied feeling that there 
is no deception there, for they can see all there is 
to see. They can, that is true, only they don't 
realize how much they are seeing. 

M r. Kellar next bl"ings a semlCircular stand 
which he places in front of the middle panel at the 
height of the floor. At the roof is fixed a brass rod 
in the form of a semicircle, from w hich hangs a cur-
tain inclosing the little stand. This, however, can-
not do much good, for, as Mr. Kellar says, those on the 
extreme right and left of the audience can still see quite 
behind the curtain through the summer house, and 
they believe him, not only because he told them so, 
but because they (',an see with their own eyes. 'Vhat 
could be more convincing ! In a moment the curtain is 
withdrawn and a beautiful lady surrounded by flowers 
is seen standing on the little platform. 

Refel·ence to the plan again will explain matters. 
The two dotted lines extending from the two center 
poles straight back to the background represent double 
mirrors ; that is, each mirror consists of two mirrors 
back to back, running from the flool· to the roof of the 
summer house. On account of the indefinite arrange
ment of the flowers painted on the back scene in mo· 
notollous design, the spectators do not notice the mir
rors. These, of course, form a passageway through 
which anyone can walk from behind the scenes to the 
stand behind the curtain, while the audience is still  
keeping guard with its ever watchful eye. 

. . . ' . 
A Roumanian Poml.eU Fund. 

Prof. Gregoire Tocilesco, of the U niversity of Bucha
rest and chief director of 

J C itutific !lUttiClu. 
it was regarded as a Persian monument of the age 
of Darius ; others supposed it to be the tomb of a 
Roman general or of a Gothic chief. These conjec
tures have now given place to certainty, Prof. Tocilesco 
having unraveled the history of the site and laid bare 
sOlIle of its most remarkable buildings. HIS plan indi
cates a city of 10� hectares in area, sUlTounded by 
walls adapted to the variations of the surface, aud with 
36 towers or bastions, of which 12 have been already 

ENTRXNCE INTO THE CABINET. 

uncovered. Three gates are visible, two larger ones 
east and west, and a postel·n on the south. The princi
pal street is paved with slabs of stone and has central 
channels, one for the water supply, the othel· for dram· 
age. Right and left of the main street were ranged 
great buildings-here a basilica (in the classical sense), 
there a Byzantine basilica with a crypt under the altar, 
and containing a fine mosaic. There are proofs that 
the city had been reconstructed, as stones bearing in
script.ions had been re-employed as building Illateriai. 
Further evidence of this has been found in the inscrip
tion of a trophy which dates from the yelU' iH6, afld fur
nishes information as to the history of tIDe region. The 
city was founded by TI·ajan, received municipal rights 
toward the close of the third centUl·y, and was probably 
destroyed by the Goths. The Emperor Constantine 
and his associate Licinianus fought the barbaI"ians and 
" reconstructed the city of Troprensiurn from its founda
tions. " The tropreurn, of limestone, 2·65 meteI·s in 
height, was the memorial of the victory, and served as 
the arms of the city. It will require several years of 
continuous excavation to lay open the entire city, 
which seems likely to become a second Pompeii. 

43 1 
Emperor Trajan, after hiS victory over the Dacians in 
the year 108-9. It WII8 dedicated to Mars U ltor, and its 
architect was the famous Apollodorus of Damascus. 

During the present year Prot'. Tocilesco has discovel· ·  
ed and excavated another monument which is uniq ul' 
in the ancient world. It is a mausoleum erected by 
Trajan to commemorate the soldiers who fell in a bal 
tie near the spot, in which the emperor himself too k 
part. The monument is quadrangular, on a platform 

of five or six steps, and bore plaques covered with 
inscriptions recording the names of the Roman 
citizens, the legionaries, and even the peregrines 
who fell in a battle near the spot. The inscriptions 
are full of interest and contain details of the 
domus or of the domicile of the Roman soldiel·s 
and of the countries to which the strangers be
longed. M. Tocilesco gave a most interestinlr de
scription of the principal inscriptions and of the 
light which they throw on the history of the 
buried city. He suggests that the great trophy 
was erected by Trajan at Adamklissi , although 
the war mainly took place north of the Danube, 
on account of the emperor's own presence at the 
opening battle near that spot, and within the 
three lines of defense. This battIe is iridicated in 
the Trajan column. The mausoleum appears to 
have been in the form of a pyros such as seen on 
the medals of Antoninus Pius and J u l ia Douma. 
In concluding his discourse the professor said 
that these excavations, which are being continued 
without interruption, are of the utmost interest 
to Roumanians, as they bring to light long buried 
memorials of the birth of their  nation and of the 
ROlIlan soldiers who sacrificed their l ives in it:; 
behalf. 

. I e  • 
'rile . n te r n a U o ll a l  'rb e rmal U n U. 

At the recent meeting of the British Associatiol l  
the electrical standards committee provisional l y  
approved a set of propositions relating t o  a 
thermal unit, and for the purpose of inviting in
ternational discussion of the question, proposes 

to send a copy of the propositions to representative 
bodies throughout the world. These bodies will be 
invited, says the Electrical World, to take what action 
they may deem most desirable, with the view to bring
ing about international agreement on the matter. The 
propositions are as follows : 

I. For many purposes heat is most conveniently 
measured in units of energy, and the theoretical C. G. S. 
unit of heat is 1 erg. The name joule has been given 
by the electrical standards committee to 10' ergs. 

For many practical purposes heat will continue to be 
measured in terms of the heat required to raise a 
rneasured mass of watel· through a definite range of 
temperature. 

If the mass of water be 1 gramme and the range of 
temperature 10 C. of the hydrogen thermometer from 
9 .50 C. to 10 .50 C. of the scale of that thermometer, 
then, according to the best of the existing determina
tions, the amount of heat required is 4'2 joules. 

It will, therefore, be convenient to fix upon this num _ 
ber of joules as a secondary unit of heat. This second
ary thermal unit lllay be called a " calory." 

Accordingly for the present a second proposition i� : 
II.  The amount of lwa t. 

requisite to raise the tel ls 
perature of 1 gramme 0 1' 
water C C. of the scale 01 
the hydrogen thermomele l· 
at a mean temperature 
which may be taken ru; 10" 
C. of that thermometer is 
4 ·2 joules. 

if further research should 
show that the statement 
in II  is not exact, the de.
nition could be adjusted 
by a small alteration In 
the mean temperature at 
which the rise of 10 takes 
place. The definition III 
1 and the number (4 "2) of 
joules in a calory would 
rernam unaltered. 

.... U 8 l rl a n  Paleot •• 

the National Museum, has 
recently visited western 
Europe on a missjon for 
the Roumanian govern
ment to the principal scien
tific and archreological so
cieties, says the London 
Times. At the recent con
gress of the Royal Archre
ological Institute at Can· 
ter bury, the professor gave 
an account of his re
searches in the Dobrudsha 
and of the extensive excava
tions which he has carrIed 
out during several years. 
The most stl·iking results 
of his labors include the 
identification of the an
cient topography of Lower 
Mmsia ; the discovery of 
three great hnes of forti
ficatIOn running across the 
provin('e ; the collection of 
over 600 ancient inscrip
tions, and the exca vation 
of a considerable part of 
a b uried city, Tropreum 
Trajani, now Adamklissi, 
which is situated about 
fifteen kilometers to the 

1m. KELLAR'S ILLUSION " QUEEN OF THE FLOWERS�" 

In Hm5 the num ber of 
Aust.rlan patents t a k e n  
out, says a correspondent, 
was 5,2 1 5. 0 f t h e  pa· 
tentees, only 2,031 resided 
in the Austro-Hungarian 
monarchy. Among t h e  
foreigners, citizens of the 
United States are second 
o n I y t o  Germans, the 

south of Rassova. It was one of the most important 
places in that region, attained municipal rank, and 
became the chief garrison of the frontier. A few 
years ago all that was known of it may be described 
as heaps of ruins, which included a great tumulus 
of masonry ; its name even was unknown. By some 

Thanks to the labors of Prof. Tocilesco, the great tumu- numbers being 335 and 1 ,950 respectively. Great 
Ius has ceased to be an enigma : its epoch and motive Britain comes third with 313 Austrian patents, and 
have been revealed, and the splendid monument of France fourth with 243. Switzerland makes a very good 
which it incloses the remains has been described and I showing with 79 Austrian patents. No other nation 
figured in a monograph by the discoverer. It may be secured more than fifty patents in Austria. -La Pro
briefly described as a gigantic trophy erected by the pri6M IndustrieUe. 
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RECEN'l'LY PA'l'EN'l'ED INVEN'l'IONS. 

Enpneeri n:. 

SMELTING FURNACE. -H erman H u ber, 
Kansas City, Mo. This invention is for an Improvement 
designed to facilitate the working of smelting or stack 
furnaces wit h less draught, the gases being caused to rise 
uniformly and pass to the down take Ilue with compsra· 
lively little resistance, wbereby the loss of precious met· 
als in the fumes and Ilue dust is reduced to a minimum. 
The invention consists principslly of a removable hood 
adapted to be set on the top of the stack and provided 
with a Ilue for connecting with the downtake Ilue sepsrate 
from the stack. The feed Iloor is not obstructed. and 
the compsratively low hood takes up but little room 
and does not interfere with the draught of the fur· 
nace. 

STRAM BOn,ER TUBE CLEANER. -John 
I I .  Voorbees, Brooklyn, N. Y. This is a tool in wbich 
a tub<> Is arranged to be fed through a conducting sleeve, 
and has oppo_lte openings throngh wbich are fed cutters, 
a tsperlng expsnding device working between the shanks 
of the cutters. The tool may be loosened wltbin the 
tube, and its cutting edges may be brougbt into !(feater 
or less contact with the inner surface. not only for the 
purpose of removing the scale, but to tbe extent, if de· 
sired, of removing a sbavlng of metal from tbe interior 
of the tnbe. The tool is readily fed lenl(tbwise of the 
tube at the desired speed, and tbe adjustment of the cut
ting portion of tbe tool is e1l&ily effected . 

J , itu t i f ' ,  �mtri,an. 
PUMPING POWER.-Gporge M. Carter. 

John H. Drew and Charles L. Drew, East Prairie. Mo. 
This Is a machine In which there Is a chain of gearing 
between the motor and a pump rod operating crank, and 
the governor comprises a rotary hollow shaft operated 
by the gearing, there being, on the npper end of the 
shaft, a frame to which angle levers are pivoted. A shaft 
connecting with the angle levers extends through the 
hollow shaft, and a brake lever is pivoted at one end to 
the machine frame and at the other end to the lower end 
of the shaft, a friction whcel on a gear shaft engaging 
with the brake lever. A lever pivoted to the machine 
frame has at one end an adjustable weight, its other cnd 
having a link connection with the brake lever. The 
machine is designed to be operated by a falling weight, 
givin!! �onsiderable power and a regular rate of speed. 

ing a. roller at the flont end and one at the rear end. A are opened ontwardly at the Inlet for water, the pressure 
steenng shaft connects the forward set of arms, whereby of which causes the hub to revolve until they come to the 
the toboggan may be steered by a hand bar, or this outlet, whpn tbey fold inwardly in moving past the abut· 
steering gear may be locked and the toboggan steered by ment between the Inlet and the ontlet ports. This meter 
the foot of the operator from the rear. l iS designed to be simple, durable and accnrate, stsrtin!! 

TIRE FASTENING. - An gus Mel. Wil. of itself when t h e  water is being nsed, registering 
liamson. Philadelpbia, Pa. This invention provides exactly the amo�nt o� Ilow, and stopping when the use 
meaus for securing rubber tires to the fellIes of vehicle I of the water IS dlscontmued. 
wbeels in such way that the fastening of the tire Will i D E  M ONSTRATING FINANCIAL PROB' 
not c u t  or destroy th� rubber. A band secured t o  the LExs. -Oliver Elison, Concord, Neb. A device designed to 
fel ly  has outwardly proJecting side Ilanges In which the facilitste an explanation of the meaning of bimetslism 
rubber tire Is �ated, an� a rod passed tbrough the tire is ratio, oilver and gal dmonometallsm, ete., has been devised 
connec.ted at Its opposmg ends by a loop bolt whose by tbis inventor, and consists of a frame in which are 
sbank IS passed tbrough tbe band and fel ly and made pivoted two plates, representing !!old and sliver, baving 
fast by '1 nut and washer. openmgs over which are located windwheels, with latches 

GAS REIlULATOR.-Myron J. A mick, to hold the wheels i? the �me plane or at an angle to the 
New York City. To regulate the pressure and How of frame. The free cIrculatIOn of the wheels of the two 

A : rl c u l t u ra l .  gas through the supply pipes o f  buildings, this inventor �Iates repre.sents tbe p�rlty of the. metals, but when the 

H ARVESTER A N D  B I N DE R . .  - Robert P. has devised a regulator in which the valve controlling stiver plate IS brougbt . mto tbe wmd th� device repre· 

Lockbart, Patoka, Ind. This is a macbine to be drawn I the gas supply is capsble of seating itself perfect.ly evpn sen� I(old monometshsm. The vane whl�h controls tbe 

or pnsbed by a traction engine, a number of very wide I when . the regulator is considerably out of plumb. The deVIce represents the government controlhnl( money. 

swaths being cut as the machine move. across tbe Ileld valve IS a double valve, the main valve having a lateral TEMPERIXG A ND TOGGHENING M ET· 
and the grain, after binding, being deposited in l ine o� lDo�ement upon Its ste� aud adapted to be seated i ALS . - Zachriah T. Clark and Jonathan R. Nei l l ,  Port. 
the ground at tbe side opposite the reapers. Tbe main a�IDst tbe wall of the IDlet opening of the regulator • .  land, Oregon. This in wntion is for a liquid compound 
frame of the machine supports reapers which succes. whIle tbe second valve seats itself against the main I ill which are linseed oil, sweet oil, sulphuric acid, blue 
slvely increase iu lateral projection, and binder tables to valve to prevent the v�a� of I(8S. The regull\tor has , vitriol , common salt and unolaked lime, in which a 
receive the cut grain therefrom, carrier belts receiving a me�c�ry �eal ,  but aIr may be admitted in suitable ' .heated metal to be tempered and tougbened Is immersed 
the bundled !(rain from the tables. and the conveyers of QuantItIes WIthout dan![Cr of the mercury leakinl(. ; for a few seconds, the compound heing designed to act 
each machine beine: graduated in length so tbat tbe W ASTR On, P U RIFI R R . - RlIdolph Mptz i without cbecking or warping t b e  metsl , a n d  give a uni· 
sbeaves may be delivered in alignment Pbiladelphia. Pa . This purifier consists of a clrcula� ' fonn temper without trouble or mistake. 

Halhv a y  A p p l i a ll ce.. PLo w. - Rich ard H . P u rn ell, Rosedale, tank !n �hich are hot water columns so distri buted that I TANK H EATER . - Andre w  W. Joh n· 

EXTENSION CAR STEP. -Sam uel J. Ev. Mls� This in vention is for an improvement iu pl ow. the 011 WIll receIve Ii warm and ![Cntle heat throughout ! oen . Peter T. Herreid. and Tbomas Herreid, Blair. Wis. 

aDR. Elkhorn, West V�. Tbis i nvention provides an ex. which carry a sweep or scraper, and Drovides for ad j ust. �be entire area �f the tank ,  �ut will  in no way be broul(ht 1<'01 beatill!! water. cooking feed. ete .. these in ventors 

tension step which may be conveDiently folded, wben ing the sweep, in 9 simple and Dr�cti cal ,way. to any de- m� contoct WIth steam cads or other medium for �up· h a ve devised a heater to be set In a tsn k  and effectively 

not in use. under the Il@nal platform step of the car. On sired depth. The IPi0w standard bas a cnrved series of pl YI�!! the heat Tbe tank has a do�ble bottom. the heat tbe surroundinl!' substances without any appreclabl .. 

the outside of the riser. or tbe fi xed @teD are han !!l'rs car. j holes in its rear portion, and a pair of side bars pivoted hentmg connectloDs of the columns bemg made belnw loss of heat. The casin!!: of the heater has a double top 

ryinll bearings fnr hubs au bracket- carryin!! the exten. at their front ends to the front low�r edge of the stand . the �p�r bottom. In tbe top �f tbe tauk is a pan and and in Its lower portion is a combustion chamber. at one 

sian step. a swinging ann engaging a locking bolt to lock ' ard have at their rear ends a clampinl( bolt pIISsing s�raIDer moo which the waste OIl is poured, the purified end of which is a draft cbannel leading down from tbe 

tbe pivoted �tep in lowered position , or to fold it ul'der I throu/!'h one of tbe holes of the standard. the sweep or 011 beinl( drawn from one or more faucets at different toP. while at the other end is a chimney set in a thimble 

the fixed step. either operation being effected hy tbe scraper beinl!' rlll:idl f attoched to the front ends of the beil!'ht. on the exterior of the tsnk. in the double top. There Is a manbole in the top for the 

movement of a hand lever on the car platform .  side bars and ailjustable with them. The angle of the SE W I NG MACHINE F A N  ATTACHME N T. introduction of the fuel, a cover Iltting the manhole at 

NUT LOCK . _ Townson H and Nort h 
sweep and �he altitude of . ito front ed![C may be readily - Bertbold. E. Meyer, Sprinl(lleld, Mo. This Is a simple its lower and upper ends. 

Vernon Iud This Is an inexpensive easil l' �ppl ied d 
chanj!'Cd wlt�out any adlustment of the clevis, harness and inexpensive device. not liable to get out of order. M E RRY·GO- RoUND. -Wi Il iam X. Sirup·  

. . • .  e· or otber appliances and readil tta b bl to th II h I f b' h 
" ice by which to securely lock tbe nuts of rail joints ' . y a  .c a e. . e yw ee a a mac me. T e son, Aurora. Il l .  This improvement comhines the mo· 

and of bridges. vebiclps, ete. The nut is pro\'ided with H A RVESTER SHOCKE R  ATTACHME XT. lOvention �nsl.ts pnnclpally nf a slotted rinl(·shaped tion ordinari ly obtained in this class of apparatus with a 

seats in the fonn of an annniar groove for a locking I -Mar, R. Huber, Marysvil le. Kansas. This invention frame havmg apertured bosses. and hook bolts in see-saw motion, designed to obviate the dizzy sen.ation .. 

plate, and this plate has a crimped or bu lged portin� provides a car or truck adapted to tra"el at one side of the slots of the frame to engage tbe spokes of the Ily· caused in many persons by the rotary motion. The ver· 

whereby a plate may be lengthened by hammering, and ,  the harvester. there bein!! on the tnlck receptscles to wheel while .fan winrs have shanks wbich engage the I tically rotating shaft with which fire connected tbe inner 

a lso providing for the introdnction of tbe hook of an : receive bundles or shea" e� and deliver them m u�right �sses, � whIch !hey are secured 
.
by set screws, tbe fan ends of the car·carrying anns i. surrounded by a bed in 

anchor plate. In nsing the improvement on Ilsb plates. i position on the gronnd to form a shock, the receptscles WlO!!!! belO� readIly set at any deSIred angle. I which are sel(D1entsl cam grooves, and guide bars con

the . locking plate is locked in position by an anchor, I , beinl!' operated 
,
from the harveSter platform or a point WH EA'l' STE AMER . - Na th a n  C . Black· I neered with the anns are adapted to travel in the cam 

ha�mg a hook engal!ing the plate and a base portion near the d river s seat.. The mouths of the barrel ·like bum and Edgar E. Howell, Fairbury, Neb. This is a I 
grooves of the bed. 

spIked to the tie. receptacles are on the SIde that faces the elevator or con· steamer of simple and inexpensive construction. in COMMODE. -Cora G. Man n ,  Brooklv n, 
veyer f�m�, and while a lower receptacle is being Ill led which the grains of wheat passed throulrb will be thor· N. Y. This it' a device adapted for attachnTent di�t1y 

Electrical. another IS .n  an upper horl zontsl position and contains onghly steamed and heated by the action of steam with· to 8 bed and bavin/! a seat whlcb may be adjusted 

A RC LAMP. - Joh n Rae Ne w York 
a num�� of sh�aves, tI.e sheaves of tbe latter recepta· · out wetting the wheat. Tbe steamer has channels or vertically as desired. its back being placed at an angle to 

Clty:A lamp in which the light will  be'principslly thrown 
cle. as It IS carned downwa�, being dell�ered on end to ducts for the passage of the wheat. steam jets acting in or parallel with the side board of tbe bed, and the device 

downward without castina sbadows of the carbon or ' 
the ground. where tbey WIll stsnd nprll!'ht to fonn a the channels on the wheat during its passa!!e. and the being so arranl(ed that the patient may pass from the bed 

, . .. . shock of considerable size ch I be' I ged h th tea ' I h od i 
lamp frame. hill! been devised by this inventor, a spark I . anne s 109 en ar w �re

. 
e s m Jets are a· to t e comm e w tbout exposure. 

arrester being also provided to prevent tile escape of i COTTON CHOPPER AND C U L'l'IV ATOR .-' cated, so that suffi�ient room .IS gn'en for the wheat to be 

sparks and small pieces of hot carbon The Inmp frame ' John Cocke" Greensborougb, Ala. A dragging cntton thoroughly and uDlfonnly surrounded and steamed. 

has a holder which supports a transpsrent or translncent I chopper frame, according to this in vention, is made in TYPl!: BINDER. - J o8eph Seid e, New 
chi mney inclosing the adjacent end. o f  t h e  ca rbon rods. ' triangular form, witb cotton chopping hoes o r  sweeps York City. 'fhis I s  a simple device desi�ed t o  save 
the chimney top being also supported by the lamp frame a lon g its front edge and in a row at right angles to the 1 time and labor, as compared with the usual method of 
wltb an Intervpning air space An ont.lde Ilaring sbade line of draft. an axle witb supporting wheels being ar· tying up small jobs witb a string. The Invention pro 
and retiector tbrows the light downward and under tbe ranged along the front edge and above tbe chopper vides for the use of side bars in which are longit'ldinal 
center of tbe lamp. frame, while chains adjustably connect tbe chopper beveled channels, with an outwardly extended opening 

STREET VEN'l'ILATING FA N .- Vespa. 
frame to the mnnlng gear and adjust its front edge verti· at the ends, while end bars have lugs en gagmg in tbe 

sian V. Hedges, Coffey ville. Kansas. This invention 
cally. A 8upporting w�eel and bandies are arranged at channels of the side bars. and have projections to engage 

contemplates inotor casings rev�luble upon posts at th !be rea� apex of the triangular �rame, the machine be. the bev('led portions. The binder may be locked up with 

intel'l!eCtion of streets and alley. and in electrical com� 
109 deslgued to cut away a portion of the cotton plants the job, and it is practlcally Impossible for the type to 

. . ., in a row, to leave them In hills, and being converted ilt!come loose or fall out 
mnnicatlon Wlth a central power house. there bein!/: fans Into a cnltivator with but sli ht h 

. 

on a shaft driven by the motor. and means for making 
g c anges. U MBRE LLA RIB A N D  STRETCHER. -

and breakln!/: tbe circuit by the rotation of the casin!/: on H AND PLA NTER. - Joh n F. Ganson,  Daniel H. Redmond and Cbalkley B. Baldwin, Philadel· 
i ts support. Means are provided near the bottom of each Lod!(e Pole, Neb. For depositing young plants In the phla. Pa . 1'his i@ an improvement au a fonnerly pRo 
post for turning the f8lls In the line of the street IU ground, thi& in ventor provides a simple and inexpensive tented itlventlon of the same Inventors, providing for a 
the direction in whicb it ie desired to create the current Implement which bas a spade point and a shoe with recessed rib with interior head and peculiar clip, makin!!' 
of air. movement to and from the point, tbe shoe being can· it possIble to locate the pivot connectlnl( the streteher to 

ELECTRIC CON DUIT RAILWAY SYSTEM. 
nected with the receiver or reservoir in which the plant the rib within the recess without weakening the rib by 
to be placed is Introduced. The shoe has a foot to en. letl-ing the pivot loto it. Tbe present Invpntlon simpll· 
gage the ground and act as a gage and as a trip for tbe lies the construction, redncine: the space required for tbe 
sboe, placing the shoe in such position, when tile spade Insertion of the stl'etcher, and dispensing with the inte· 
has entered the ground a proper distance. as will admit rior bead and the necessity of a sepsrate pivot. tbe pivot 
of the plant conducted by the receiver entering the being fanned integral with the clip. The construction 
opening prepared to receive it. As many receiv(,rB are i8 very simple and strong, and there are no small parts 
employed as there are shoes for each implement. all be· liable to get lost . 
ing attached at their upper ends to the handle portion of 
the planter and pivoted at their lower ends to the spsde C LOCK STRIKI NG M ECHA NISM. -Heury 

stocks. Hall, Portsmonth, Ohio. This is a device particularly 
deslgued for use in MlIl!onic lodges, to sound whut is 
technically known as " low twelve."  It provides for 

Designs. 

HANDLE BAR. - Robert W. Mu rph y. 
New York City. 'fhi. bar extends centrally upward. 
tben laterally, and tben downward and rearward, the 
central side portions and the ends both having hand 
!(rips. 

TOE CLIP FOR VEI,OCIPKDES. -DfI.vid 
Basch, New York City. Tbls clip is return·bent and 
tspered, presenting a wide opening at the bend. and the 
bent members at tbe sides of tbe opening having di· 
agonal corrugations. 

FRAME FOR DRILLI N G  MACHINES . -
Foster Milliken. N!lw York City. Two pstents have 
been grsuted tbis inventor for different styles of fl'llmes. 
one with a crucifonn base and tbe other substantially 
rectangnlar, both moved about on roller supports and 
both having bicycle saddle-like seats and handle bars for 
the operator. 

COLLAR. - H erman Rosen th al .  ]'(e w 
York City. This design is for a collar appsrentiy oe)l8-
rated Into two divisions, one formed of plaits in regular 
ruching order, while in the other tbe plaits are longer 
and are graduated in length from the center to the ends 
of the collar. 

NOTE. -Coples of any of tbe above patents will be 
furnished by Munn & Co. for 10 centa each. Please 
send name of th(' patentee. title of invention. and date 
of this paper. 

-William L. King, Winston, N. C. A ccording to this 
improvement tbe main current conveying wire is preter· 
ably embedded iu a suitable cement packed in tbe bottom 
of a conduit. and above the cement, within the condUit, 
are two working conductors arranged in sections of suit
able length, insulated from one another at the ends, the 
top of the conduit havin!!: a longitudillal slot for the psss· 
age of a spring trolley connection witb the motor on a 
car. Electro-magnets and armature levers are employed 
to direct the current from the main wire to the working 
conductors, nnd the arrangement i@ such that the cur
rent passing through tbe car motor is under the com· 
plete control of tbe motorman. 

IUI.cellaneo u .. slowly sonnding a gong or cathedral chime. and, when 
BICYCLE REST. -Le wis Smith,  Brook .  set in operation from the exterior of the caSlDg, automat· , NEW BOOKS AND PUBLICATIONS. 

Iyn, N. Y. To hold the bicycle in ' an upl'lght position icalJy makes the required number of strokes at the pre· PHOTOGRAMS OF THE YEAR 1896 A . -
llie c h a ilical. when tbe rider has dismounted and to lock the pedal detern;'ined interval. apart. Tbe casing i� provided with tOlial and literarv record of 

'
the 6��t 

L 0 0 M H ARXESS .-J oseph Ham pson, cranks to the frame in snch manner that the bicycle �OU?d lDg ,,?ards a n d  p?"ts arranged to pro� uc� an equal . photo�raph ic work of the year. Lon· 

Fal l  River, Mass. In looms for weaving Ilgured goods, cannot be used until the rest has been detached from it, Izatlon of VIbratory actIon, and the mechamsm IS 9utomat· don (England) ' Dawbarn & Ward 6 

more especially lena muslins, usually woven with sev. this inventor provides a device whicb may be carried in ical ly checked when the desired number of a lanns bsve Farringdon A �eDue. Pp. 112. Pri�e 
eral harnesses, this in ven tor has devised an Improvement tbe pocket or about the person. It IS prefera bly made in bet>n sounded. $1.  

in the conatruction o f  t h e  leashes and t b e  doups. to pre.. two sections of stout wire. the links of the two sections I CA N OPENE R. -J oh n L. H a ynes, Pa w i· A very interestinl( Pictorial compilation of the best work 

'�l It  the frequent breaking of the donps, and the conse. playing one upon the other and beine; connected by a i nl!'. N, Y. Thi. I. a tool to be !(rasped and opel'llted by made know(l in 1896, as exemplilled in tbe several exhi· 
quent loss of time amI niaterlal in making repairs. The clamp. the rest belnl( so made that it can be rPndlly both hands. wi thout havin/l to hold the can with one bltions in England. t.be United States, and other coun· 

improved doujI apparatus consists of a series of plates leng
l
then� or shortened

. 
an� quickly locked to �be frame hand .  i t  beinl( prnctical ly impossi ble for the tool to slip tries. Be@ide� tbis. there is an excelJent literary review 

having middle apertures through which the dou ps psss. of t.le " heel, a padlock bemg employed to secure the from the can during the operation of cu tting. It com of the pictures. 

and havin!! a warp thread riug attached to tbeir looped keeper over the head. pri@es two lever arms pivoted together, while a fulcrum 1'be tirst portion of the book contains a review of tbe 

ends. leashes securing the plates and the heddle frames, BICYCLE BE ARI NG. - Ed ward A . G ,·pen .  arm extended from the pi vot is ada pted to eDl!al!e the side technical Ilrogress in 1896, describing the discovery of 
to one of which the ends of tbe doups are attached. Battle Creek, Mich. A bearing from whicb dust i. r of the can. there beln!! a cutter Oil eu eh le� .. r arm. and X·ray photography ; then follows a review and full 

CAN SOLDJ<:RIN G M ACHINE . _ N pi!!! .n thorollJ,':hly excluded and dispensing with oil holes has ' t il l' cutter of one arm o\'erlappinl! that of the other page i l lustrations of some of tbe most Important pictures 

Troyer. Astoria. Ore. This machine is especialh' de· 1 been designed by this inventor. A spring.controlled arm . of the year, including the works mostly by English pho 

.il(Ded to solder the en<l@ of  elliptical or oval sheet I;.etal �vasher is used in connection with th" ordinary bear· BOT'l'LE S R A LING D F.VICE. - A n d rt> w  to!(raphers. Another section I. conllned to " Pictorial 

cans. the psrts. when properl y assembled in a h op ' .er, mg. the washer C.IOSlDl( the space b. etween the cnp and M. Cowart. Pun tn ( ;ol'{lo , �'In .  Thl. hottle haR " break. Photo!(raphy in the United States. 1896," by Alfred 
• f th be Th b I I 1 hi Stiegl itz : sti l l  anoth�r t� " Pbotol(raph y in Canada." by 

being automatically fed to an I secured nn chncks con . cO.ne 0 e
. 

a�ng. e .was er IS. so p acel as .to al · . II " Cli p to iit m'er it. n�ck. then' beinl! kl· Y "·I.y. in the . . .. . 

nected witb an endless carrier. The cnns lire til n con . �Ult of a lubrlCat�ng m�tenal bein !! llltroduced dlrPctly I ('AP nnd nl'ck and 11 1 1  n pprtn l''' in til (' ca D  1 1 1  l i m' " ith it.> Eldgnd� Stsnt�n.. Also � portIon on PhotographIC 

veyed to a suitable Ilux and tunled thereon to pfl'sent mto the spsce 10 whIch the bal l@ of the bearin!! are keywny throu!!b which a non· removable key .s i n81'ned AI� vancp III A ustraha. '89�. bv .W F. P.�nder. Tbe lat

the entire edge to the Il u x .  after which they are raised placed, and an oil can with slightly cnrved spout may he : tn lock the co p al(ni n.t remova l , th,' kev t",in!! prefrra hl)' t���:l I r  o� .the
l
�?k contallls artIcles o� ��e Great Ex· 

and carried to a receptscle with molten solder, in w hich employed I? introduce oil directly into the ball chamber I cemente,l in place. Whl'n the I'IlP i.  , hn. fn.tel1l'd in I h '  ItI�n: .
. . 

cr t cI:m by Gleeson WhIte. '\lth notes by 

they are turned as in the Ilux the soldered cans being of the beann!/: by pressing the washer outward or away place its top m us' be broken off to reach the cork. so "
I 

tec .11Iemn 
rl

T en:; are line examples. of portral�nre, 
. . . f th te edge f th d . t d I h h andscapes. ma ne " ews, figure composItion intenors 

Ilnally automatically discharl(ed from the machine The rom e au r o e cnp, an 10 ro uc ng t e t at the contents of Ihe bottle may not be removed and . . . " 
. spout mto the spsce fl'plaC d by I titnte .·tI t I II' tI anU ![Cnrc work. The .dea of the book IS excellent, since 

chucks are adapted to enter an empty can for the solder· • I · e SU IS S " I IOU I e  ,c on . it places hefore one's view the latest pictorial progress by 
inr. of one end. but In tbe case of a Illled can it. outer TOBOGGAN. - Harry P. Herron. Los ROTA RY WATER M ETER. -Jal l lP8 H. Ul(' be�t workers. We commend it to the attention of all 
surface is clam ped to effect the soldering. The machme Angeles. Cal. The body of this toboggan may b .. of Summe .... Charleston. West Va. Iu tbis meter a revolv· photographers and others desirlnJ!; to keep i n touch with 
i" .deslgned to solder twenty thousand cans iu tell hours, the usual form, and at its ends are downwardly inclined I ing hub is arranged within an outer casine; and carries on picturPs of the times. 1'he book is admirably prln!Pd: 
W Ith but two attendants. spring arms In which are improved ball bearings carry. its outer ,periphery hinged pistone or wing valves which . It is also well edited by the edItors of the Photogram. 
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tiumen.t. mwt bt rueivea u[ puOtuarinn: o]li,ce til edt" " a. 
Tnut'sfia.lI morn'nQ Tn appear1.n [M Toilowino 'WUk'. 'iUue 

Marine Iron Work.. Chicago. Catalogue free. 
.. U. S." metal pOlisb. Indianapolis. Samples free. 
Pre88e. & Ole.. �'errarut.p .\taCD .  1 '0 .. Brtdlleton. �. J .  
Yankee Notions. Waterbury Button Co .. Waterb'y, l't. 
Have your patented macblnery made by C. J. Pran

kard. 'l·roy. N. Y. 
Screw machines, mil ling machines. and drill presse •. 

'fbe Garvin Mach. Co .. Spring &. Varlck Ste.. New \·ork. 
( :oncrete Houses - cbeaper than brick • •  uperlor to 

stone. .. Ransome." 757 Monadnock Block, Chicago. 
'I'be celebrated " Horn.by-A kroyd ., Patent Safety Oil 

Enlline 10 bUIlt by the De La \'ergne ltetri .. eratlDll Ma
cbme Company. Foot of Ea.t 188th Street, New York. 

Tbe best book for electrician. and beginner. In elec
tricity IS .. Experimental SCience," by Geo. M. Hopkins. 
By mail . U. Munn & Co., publisbers,881 Broadway. N. Y. 

Wanted.-A younlil' man of ener�y and some business 
experience, witb a practical knowledge of tbe machinist 
trade. wltb & Bmali sum to invest in a ROod business. 
To sucb a one wltb undoubted reference. a 1'00d open
IDg is olfered. Addre •• W. A .• Box 773. New York. 

Macbin" Wipers of Raw Silk.-At the receot ProDIEl 
House meetlDg of tbe New England Cotton Manufa.,. 
turerf!' ASSOCiation tel'tilDony W88 given 8bowing tbe 
value of silk machinery wiper •• as compared with tbe 
usual combusti ble waste. Many leadi� railroads have 
adopted the si lk wIper. and tbe agents of .everal large 
mI l l s  are Inve.ti .. atinll tbem. The Amertcan Silk 
Manulacturinll Company ot Pbiladelpb ia. tbe largest 
manufacturers of raw silk machinery wipers 'n America, 
report that the perceutaue ot converts to tne clean noo ... 
combostible raw ",i l k  wtper& Is largely io excess of that 
conttnuinl/ to clean macblnery In tbe old way. Tbese 
Wipers lire wasbaole ilnd wi l l  not injure the finest parts 
of machinery. 

� SenCl lor new and complete catalogue of ScientiDc 
and other Book. lor sale by Munn &. Co .• 881 Broadway. 
New York. Free on application. 

HINTS TO CORHE8PONDENT8. 

N .m ... alld .-\ d d 1'"'''' mllst accompany all letters 
or no attention will be paid tbereto. Tli1s is for ow 
Infoi1Dation and not for pu blication. 

Ilererel  . ....  � to former article. or answers should 
give date of paper and pa,ge or number of question. 

I lI q u i d " fII not an�wered m re880DsbJe time should 
be repe .. ted : correspondent.. will bear in mind that 
some answers require not a little research, and, 
thougn we endeavor to reply to all eitber by letter 
or in this department. each mu.t take his turn. 

8 11 )' e l'" wisbmg to purcbase any article not advertised 
in our columns will be furn.sbed with addresses of 
bouses manufacturing or carrying tbe saIDe. 

S p ec i n l  \'· ,· i l lt� ••  1 .. I"U '· III :l t i o ll on matters of 
personal ratber tban gcn�ral interest cannot be 
expected wltbout remuneration. 

Sca e n l i ti (' .-\ lll t' ,· i .· a n  S U I' I, l e l  .. e n t. referred 
to may be had at the office. Pnce 10 cents eacb. 

n . . . . I" referred to promptly supplied on receipt ot 

J,itutif i, �mtt.i,a1l. 433 
shaped on the grindstone, then turned and polished with 
pllmice stone, putting on the final polish with rotten stone. 
Irregularly shaped pieces are filed and ground. then 
smoothed with pumice stone and water. lind finished 
with rotten .tone. 'fhe rotten stone is sometimes mixed 
with sulphuric acid full strength, or slightly diluted. to 
heighten the polish. 

(7051) L. A. L. asks for th e  receipt for 
making lixatif used 011 charcoal drawings. A. 1. Two 
tablespoonfuls of rice boiled ill 1 piut or 1� pint of water; 
strain, and pass the drawing quickly through the liquld; 
use a large Ilat dish for the liquid. 2. Prepare water 
starch in the manner of the laundress, of such a strength 
as to form a jeUy when cold, and theu apply with a 
broad camel hair brusb, as in varnishlng. The same 
may be done witb tbi!! cold isinglass water or size, or 
rice water ; very tbin wbit(> sbellac varnish applied with 
an atomizer answers well as a fixatif. 

TO INVEN TORS. An expenence of nearly ttlty yea.rs, ana the preparation 
01 more tban ona nundred thousand applications for 08'" 
tP.DLS at !tome and abroad. ena.ble us to understand tbe 
Isws and practice on both continents, and to p088ess unequaled facilitlp.8 fo,' JlrOCurin� patents everywbere. A 
synopsis of tbe pu,tent laws of the United St.ates and all 
foreign countrif:."d may be had 011 b.PlJJica.t.lOD, and persons 
contemplat.ing t he  securing of oat,ents, either at home or 
abroad. are IDvlLed to write t·o tbis otflce for prices, 
which are low, in accordance with tbe times and our ex
tensive faci lities for condoctiolil' the business. AddresA 
MU�N & CO .• oOlce SCI KNTIVIC AMERICAN, OOI Broad· way. �ew Vorl.. 

Electrical distribution 8Y8tem, O .  B. Sballenber- I sewiull macblne table. J. C. Cocbran . . . . . . . . . . . . . . .. 511.748 
Iler . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  571.849 Snaft. flexible, N. Stow . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  67\.869 

Electrlclty.from car wbeel axles. meaD8 tor gen- Sbaft. variable .peed counter. B. Holmes . . . . . . . . .  571.879 
eratlng. M. M08koWltZ . . . . . . . . . . . . . . . . . . . . . . . . . . . .  571.961 Sbeller. See Corn .beUer. 

Electromwnetlc .entinel. F. B. Badt . . . . . . . . . . . . . .  571.739 ' Sbutter or .creen. roiling. O. Bayer . . . . . . . . . . . . . . . .  57l,!188 
Elevator .. earing. K B. Parkburst . . . . . . . . . . . . . . . . . .  571.884 Slimnl. See Cllr .tlmai. 
Engine. �ee Dental engine. Steam eniline. Skl71nR macblne. Chase &. �·o.ter . . . . . . . . . . . . . . . . . . . 572.00 
Engines. automatic speed l imit for, J .  R. Rey· Smelting furnace. H. Huber . . . . . . . . . . . . . . . . . . . . . . . . .  5'12.011 nold . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  571.967 Smoke con.ulDlnll furnace • •  r.  H. (,'ro.by . . . . . . . . . . .  671.752 
F.nglues. operation of Ras. M. Blakey . . . . . . . . . . . . . .  571.966 80undlnll comb>. means for. A. Herrltnl/ . . . . . . . . . .  1i72.006 
";xcltvatlnll machine. bicycle patb. C. L. Barrett . .  571.915 Spike extractor. A. Welsh . . . . . . . . . . . . . . . . . . . . . . . . . . .  571.816 
Extractor. See Spike extractor. Spike or bolt puller. A. Wel.b . . . . . . . . . . . . . . . . . . . . . .  571.815 
Eyelet. D. C. See . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  572.003 Spuol bolder. A. M. yeakel . . . . . . . . . . . . . . . . . . . . . . . . . .  572.043 
Eye
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ti
.� .�.ve���.�� o� ... �:. 571.837 i �g�:��ie�' JC�n�wii ·.pi-inkier: . . . . . . . .  • . . . . . . . . . .  · 571.872 

Fan for ventilating .treet. or alley8, electric. V .  I Stacker. "rain bundle. H. F. Spaulding . . . . . . . . . . . .  571.866 
V . Hedges . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  072.008 . Stacker. pneumatic. W. W. Dingee . . . . . . . . . . . . . . . . . 571.898 

Fare regl.terln� apparatus. h'. W. G. Brubo . . . . . . .  571.989 I Stamping out cartons. etc .. device for, A. Frled-
�:��:�\�w.
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. 
Foiciiii'; ·staiici: · · · · · · · 

5'i1,999 
Fence ten.lon device. wire. H. C. Pratt . . . . . . . . . . . . 571.900 , Starcblng mach IDe. V. C. Regan . . . . . . . . . . . . . . . . . . . .  571.798 
Fender. See Car fender. 1 Station poteotlal indicator. R. D. Mershon . . . . . . . .  6'i1,839 Filter. asbe.to •• F. Br

N
er . . . . . .  : . . . . . . . . . . . . . . . . . . . .  511.7ff Stay •• apparatus for pre •• lnll and drying I/ar-

JI��
e
�I�� .:i:�:r·b�X. G.�n:i·iiiikeii:: : : . : : : : : : : : : :  �n:W; , Ste::::';,�g�D�: 8."l.t.

t
Loimarci: : · ::::::::::::·.::::·.:·:. ��� Firearm. magazine. J .  W. Mullin . . . . . . . . . . . . . . . . . . .  571.840 i 8team enRlDe. M. C. Bul lock . . . . . . . . . . . . . . . . . . . . . . . .  671.892 Fireplace beater, J . B. Crump . . . . . . . . . . . . . . . . . . . . . . . 571.887 I Steam generator, H. R. Scott . . . . . . . . . . . . . . . .  571.817. 571.8t8 �'treproof blind. W. R. Kinnear . . . . . . . . . . . . . . . . . . . . .  5"i2.0U Steerlnll mecbaDlsm. J. F. Adams . . . . . . . . . . . . . . . . . .  671.96i 
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u.���:::::::::::.: gR�}g ���gj,:::e���'lio�ite .���o:j.: " " . . . . . . . . . . . . . . . . . . . 571.996 
Folding chair. ad ustable. A. F. Briggs . . . . . • • • . . . . .  571.823 St.orftlle receptacle. A. B. �bOfleld .. . . . . . . . .  m,8«4, 671.845 Folding 8tand. a ju.table, E. G. Penfield . . . . . . . . . .  571.980 Stove. L. W. Hemp . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  671.878 
��:.':,I:::.

ln
�:.l'��:ft��g'lj����<imoke· oo';.iim� 571.784 

���;:tt��.1�
a
l�

r
s�t�h �' . . ��.t.t.�: : : : :  : : : : : : : : : : : : : : : : :�:8}3 Ing furnace. Strap. See Hor.e neck .trap. Gage. :See Printing �e •• feed Ilage. Street or .tatlon Indicator. electric, H. Alwles . . . . 671.738 

(;ame apparatus. A. • Fall . . . . . . . . . . . . . . . . . . . . . . . . .  671.997 Street .weeper. F. Bain . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  6H.891 8::::: :rCI'!.':
a
J�k<Je:;ie;

r
���

.
:.:: .: ' . .  ':. '. :'. ::::'.::: :.: g�:8tl �t�g:�� g��'f�r 'i;r�p!;re�

k
.j,;,:ft8; j: j: Bate.:::::: :71:i:f (;a. burner. H. Kubfabl .  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 571.002 Suint and product re.ultlng tberefrom, treatlnll. Ha. bnrner. acetylene. H. �'. Ful ler . . . . . . . . . . . . . . . . . 571.87. H. T. Vulte . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  (>71.870 

GI1sK�f::::.�· . .  ele
����

c. lg�
I
��� .  ��.���� . .  ���: �:. �'. 571.769 �:n��ln�e�

eEli�r�·.!i�:�et.:mi>·.wiiCii: · · · · 671,858 
Ga. regulator. M. J. Amick . . . . . . . . . . . . . .  � . . . . . . . . . . .  672.� 'rable. See Game table. Ironlnll table. Generator. See Steam .. enerator. Tank. See 011 tank. Uenerator. 'E. Hllye . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 571,762 Target. Dyinll. B .  F. Saylor . . . . . . . . . . . . . . . . . . . . . . . . . .  671.968 Hair on tbe bead. device for use In drying. G. R. Tele�rapb. L. W.  Hildburllb . . . . . . . . . . . . . . . . . . . . . . . . .  571.8t8 Waters . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  67l.11oo Telepbone. C. E. Scribner . . . . . . . . . . . . . . . . . . . . . . . . . . .  671.907 IND EX OF INVENTIONS a:::'J\e�

OOsk,;e
Fp:� �:����: . . . . . . . . . . . . . . . . . . . . . . . . . . .  571.� �:l:g���: e:��::�:e"l.se:::,a�t�·. S���bn:�litliiie 671.910 
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'Jolled 8'.'e. were Granted 

November 24, 1896, 
"ND BACH B B A R I N G  'I'HA'I' DA'I'B. 

[ See note at end of list about copies of the.e patent •• 1 

Harrow. O. J. Cbild . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  671.896 Tbrasblng machioe recleaner. J. P. Monnett . . . . . .  M2.(W!6 Harvester. W. J. Lankford . . . . . . . . . . . . . . . . . . . . . . . . . . 571.904 'l'Ire fastenln ... A. M Wll l iam.on . . . . . . . . . . . . . . . . . . . 571.872 1I:��::��. ����"w��I�:}r�e�: .����.::::::::::: gH;� tl�:;,;:.';,�'::f!��u�� F���t!':�tIC:ii: Vi: wooci: : : :  �H:� Harvester. corn. F. G. SCbuerman . . . . . . . . . . . . . . . . . .  b71.846 TObacco cutti'a devfce. plug. A. E. Lycan . . . . . . . . 571.905 :f:� �r�df�t:D.;�'r.rBraii,; : : : · : : : : : : : : : : : : : : : : : : : : : :  m:� ��r�'i,�J'�r.
e
adJu��:; B:·8: ·iiaii.ii,;e.: : : : : : : : : : : :  g�l:� lI:d���· fO�e

::.�:;�:�rn����
e
Jp. W. H. Redding • . .  671.796 :t:�i�.f;,.Pnd'l'no:i�\i;.;;,:iti8:·aiiiomaticvaiveior:M: 571,7M 

Hook. ::lee Hame book. E. Boulter. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  .. . . . . . . .  672.087 a��:.���� :.�r.l'.PT �u:;���:r���:::::::::::::::::::: R:��fi�rM ·ar.:i>��f��: if: Ji: Riciiiards.:: : : : : : : : : :  g�:� Hose nozzle. A. J .  Reynolds. . . . . . . . . . . . .  . . . . . . . . . . . • Transformer rellolstion. rotary. R. D. Mershon • . .  571,863 Advertisement .blfter. B. J.'ilcbol. . . . . . . . . . . . . . . .  . 571.882 r..�?c����.
e���ugt ...... ii��b�g�:D�iarl':.·d'r:.!�r: 'Streei 5 ���fley 

S
::d!�I�g:,!�':f.; &. 'ii,:����

a
J" . . . . . . . . . . . . . . 571.994 �l� g��:'b�;': co��{t'i."�.;'8irai,;e;: tor: ci H:iier�' 

571,788 
or station indicator. 'frou.e .. presser and stretCher. R. B. Colley . . . . . .  571 9!11 

bert . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 572.009 Insecr de.troyer. R. L. Lyncb . . . . . . . . . . . . . . . . . . . . . . .  571.925 Truck. car. J. C. Barber . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  671 .914 
Air compre.sor. E. Hill . . . .  . . . . . . . . . . . .  . . . .  . . .  . .  571.871 In.ulatina e lectric conductors. means for, T. TrUCk. car. J. A. Bril l . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  571.824 
11��Tn�t!�::::k�;Il�i>?:e.,:�I�:��

d
. �'. �t.����!: : :  g�::= Gullleauwe . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  571.500 Truck. plectric motor railway. J. A. &; G. M. Brill 571.825 

AniI&al trap. C. Leland . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 571.77a }';.�lg�r�
a
a
b
Jro��?l�"A�·�: :J,�'::�.��: : : : : : : : : : : : : :  �H:= Tru

§:b�::�.��� �.�I .. ���.��
r
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t
.��,. �:�: 671 .934 
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8:to-:::t��ng:emiiei-ature: " 'j : '  'il: 572
.
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��:�I��
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����: : : : : : : : : : : : : : : : :  gR� 
Younll . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 572.081 Ladder. orchard. B. M . Clo.e . . . . . . . . . . . . . . . . . . . . . . . .  571.853 Turbine • •  team. H. A. Hou.e . . . . . . . . . . . . . . . . . . . . . . .. 571.881 

Arm rest for bookB. A. J. SOto . . . . . . . . . . . . . . . . . . . . . . .  571.006 1 Lamp. arc. J. Rae . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  672.064 Type dl.trlbuter. A. Oow . . . . . . . . . . . . . . . . . . . . . . . . . . .  572.060 
j}:;��iJ��i.;!n�o���:i:d

· ii.tinctiiiig ·mattres.es 571.781 
t::::g.

c
.:l��t��l8�(J�g1l:���,,:ei : : : :  ::,':: ::::: . .  : : : ::: ��U�l Hre:��r�J( c::.

b
���fn: �����·tiiD: : : : : : : : : : : : : : &R 765 

f�r Jetty work. W. T. Gayoor . . . . . . . . . . . . . . . . . . . .  572.001 Lamp. electric .. rc. ( l .  R. Lean . . . . . . . . . . . . . . . 571.874. 571.876 l;mbrella or parasol. C. S. !'ltoke8 . . . . . . . . . . . . . . . . . . .  571 
Bed bottom or cot. J. Wood . . . . . . . . . . . . . . . . . . . . . . . . . 571.821 Lamp. electric arc. H .  It. Qutnby . . . . . . . . . . . . . . . . . . .. 571.792 Valve. rellulatln�. R. M. Hunter . . . . . . . . . . . . . . . .  671 
Bedstead. Z. 'r. Jone . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 571.768 I.amp po.t cap. A. P. Storr . . . .. . . . . . . . . . . . . . . . . . . . . . . . 571.868 . Valve • •  team enlline .... M. C. Bullock . . . . . . . . . . . . . . .  671 

I Bell. bicycle. H. Lucas . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. 571.777 Lamp g lobe attachmen.tJ electric. E. SCbrantz . . . . 571·1ll2
1
· Valve. stralRbtway . ... H. Lullkeo . . . . . . . . . . . . . . . . . .  671 

Belt IlUlrle. Johnson &; Hunt . . . . . . . . . . . . . . . . . . . . . . . . . 67 1.9"23 Lamp .witch. electric. tl. R. Quinby . . . . . . . . . . . . . . . . 571.791 Vantl i in. obtainlnll. ( '. Berllmann . . . . . . . . . . . . . . . . . . . 671 
Bicycle. F. H .  Bolte . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  571,941 Lantern. foot. F. Luca . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  571.1124 I " agor b"rner. H. A. House . . . . . . . . . . . . . . . . . . . . . . . .  671 
«:���I:; -{,y..R��·siJ8;;: : : : : :  : : : : : : : : : : : : : : :: : : : : : : : : : : :  �H:� t:r���������in�·. Y: ��IT:aiit·:::::::::::::::::::.: gH:� I �:bl�I:: :;;oto!,l.e��

C
��ryeoi : : : : : : : : : : : : : : : : : : : :: : : :  Bicycle bearlnK. E .  A. Green . . . . . . . . . . . . . . . . . . . . . . . .  572.003 Lawn .pr!nkler, J. H. �·rl. " " "  . . . . . . . . . . . . . . . . . . . . . . 572.1XXl Veblcle running .. ear. O .  Gravel. . . . . . . . . . . . . . . . . .  . Rl���:: ��:t�� ���. W: �:.�����.�: : : : : : : : : : : :  57'l.� trft��
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ord . . . . . . . . . . . . . . . . . . . . . . . .  571.918 . �:�d1� .. r��:t'�:. ��'g: iti:.o:���: :::::::::::::::::: ��:� 
8.cycle saddle. A. E. Peck . . . . . . . .  . . . . . . . . . . . . . . . . . . .  Liquid .eparatu'·. centrlfuKal. C. J .  Lund.trom . . .. 501.838 Vene"r •• comp081tlon of matter tor manufactur-
«:���I� we

� �'i:':t�i.�·. ������::::::::: ::::::::: : : t�:�r�" ����f;a�I��
k
!�pM�::f.b��·Mci:ioiioiiolii.: �*;� i ve"� �fJ!����\·?A.�����ii::::::::::::::::::::::::: kii:gl: Bindin .. po.t tor electr.c bell., etc.. Manger &. Log turner. D. J. Sal t.man . . . . . . . . . . . . . . . . . . . . . . . . . . 571.8f}1 ; Volatll izer. J. H. Valentine . . . . . . . . . . . . . . . . . . . . . . . . . .  571.8. 

Hue�el . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  b7l.877 Loom. ";. Poebnert . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  671.956 ;  Wasblna macblDe. W. S. Fo.ter . . . . . . . . . . . . . . . . . . . . 57I.7 
:Ir:;�����'o�. � ?E�Il���re.,,::::::::::::::::::::, : :  &�:� Lo

��n�������. ��.� ��
v
t�� I��� . .  ��.���: .� : .  ����. 512.001 ! �:r:�f:ll

m
.:��r:e.JF �iI�:I�'l,'!.;:ci;,::57200i;: '572.006. 671 

RI����: ��1a:�.t':i �'p�:;:� ·rot.arY· A:'vf: itun: :  &H;!Jfo It..�Fm
t
:�r��·!:a���

n
e�����·ii.;niien·:::::::.:·:::::.: g'lt::J I Weillblnll macblne. automatl��r.H�ii\����: 

Bobbin bolder and tbread catcber, T. J. Murdock lI.atcb poucb. T. B. Acker . . . . . . . . . . . . . . . . . . . . . . . . . . . 571.737 Well .y.tem. driven. B. F. Smltb . . . . . . . . . . . . . . . . . . . 672. (reissue) . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 11,574 Measuriog apparatus. automatlcllralo,_A. Hunt . .  571.922 Wbeel wltb electrical motor bnb lor veblcle •• C. Boller. See Sectional boUer. Metallic 8lats. macblne for maklnll . ... R. Kln- . . Tberyc . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 672.00II BOiler fire box. steaml J. Smith . . . . . . . . . . . . . . . . . . . . .  5'12 near . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. 672.0ro WlDdow fll8tener. C. M. FOwler . . . . . . . . . . . . . . . . . . . . .  672.052 Boiler tube cleaner. steam. J. H. Voorbees . . . . . . . .  6'12. Mil l. Sea Seed cleaning mill . . Wire 8tretcber and domestic scale. combinatIon, 
«�g�.b��\�'::rdd��e8a'f.;s�f>�� Murpiiy: : : : : : : : : :  &� :��:��.':l:�rJ�ef��I����::I���'M�·s�arH& S�"e�� 

572.0'14 
Wr�c�,'W!·c:BiOir·citi : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : :  �;� ggm:: r.
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: : : : : : : : : : : : : : : : : : : :  ��} MU��rmder: Grodzii·& ·Lueiiil·:::::::::::::::::::.: gH;� 

price. 
:'fl i ll t' T n l "  sent tor examination 

marked or labeled. 
BottIe. mucilalle. S. O. 1·rescott . . . . . . .  . . . . . . . . . . . . .  Mu.ical In.trument. Ii .  E .  Hibsbman . . . . . . . . . . . . . . . 6'12.010 D ESI GNS. should be distinctly lIottle. non·refllla�le. G. W. Jobnson . . . . . . . . . . . . . . . Musical In.trument •• apparatus for sounding 
Bottle. non-reflllableJ .J. F. �alder . . . . . . . . . . . . . . . . .  572.M .trln .. ed. A. Reine . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  571.7e3 A t> J B b 26 '" Bottle .topper • •  1; C. <7rout . . . . . . . . . . . . . . . . . . . . . . . . . . .  072.006 Musical In.trument •• tempo mdlcator aud gov- B 

xib 
r�l'.!(\ . 

d
a� o�r p '  ii"p . .  ii . . . . . . . . . . . . . . . . . . . . 26'831 

Bottle .topper. u. Koebler . . . . . . . . . . . . . . . . . . . . . . . . . . .  571.949 ernor for. J . lL.Cha.e . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 571.7t6 B
a
t . e an foo

k' C· L' ",eo ergll8t . . . . . . . . . . . . . 2.· •• 

P R L I t I I  Bott ,. ar.tachment for preventing reflllln� ot. Nail !e&dlnll device. Raymond &. F·ogg . . . . . . . .. . . .  501.931 1 CYCle brace or or . . . � ravls. . . . . .  . . . . . . . . . . . . .  ",.,.2 (7046) . . . wr i tee : 1 .  l ave a �ma A. D. Cole . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  571.1167. 571.968 Nai l p'ackalle. A. Nowton . . . . . . . . . . . . . . . . . . . . . . . . . . 57'l.061 : :tcYCle �n� ax':tb�nller'L �dLew!el . . . . . . . . . . . . .  �.� 
�tol .. ge hattery. When charged it will IIgbt a 4 volt (Fairy) Bowlin .. al ley. F. A. Pratt . . . . . . . . . . . . . . . . . . . . . . . . . . .. 572,O'IS Nozz e • •  pray. W. BlOford . . . . . . . . . . . . . . . . . . . . . . . . . . .  571.940 BI

CYCle 
d31 tr; MP ece. . I we . . . . . .  " ' '26 343:  26'34 

Box. see Cigar box. KnOCKdown box. Stulllnl< Nut lock • •  1. 11). Ward . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. 671.871 I BICYCl
e sa l

ei '  H' A�·
IE
ng
lb
er· b. . . .  . . . . . . . .  . . . . . . . . �.: .,! 

incandescent lamp for two hours. Please let me know box. Oil burner. A. J. Blackford (rel •• ne) . . . . . . . . . . . . . . .  11.575 cyc e toe c P. . . ae . . . . . . . . . . . . . . . . . . . , . . . .  �.?� 
how I coulO conuect the storage cell to a 1 10 volt Incan. Box. (;. E. Clow . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  571.747 011 purifier. WRBte. It. Met . . . . . . . . . . . . . . . . . . . . . . . . . . .  57t.02O ,  BB

OX·b
G
Qd

Mll ler
t 
. .  
b 
. .  ·A· . .  N· 

. . . ;I . .  · k· · · . .  · . .  · ·  . .  · · · · · · ·26.3U. 262t;·3311� Brake. See AIr brake. 01 1  t�nk and pump. portable L. W. Hemp . . . . . . . . .  571.877 ox Y. ma c .  . . � ar . . . . . .  . . . . . . . . . . . . . . . . . • 6 
Oescent circuit (two lamps in u.e on the circuit now). I Brake lever. vehicle. C. DoeriDll . . . . . . . . . . . . . . . . . . . .  571.s:.. Package. (;. Pendleton. J r . . : . . . . . . . . . . . . . . . . . . . . . . 671.9'.18 �ox or hO

b
ld
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S
CkS. etc •• J. E. Hutcbln80n . . . i!!!.?,!H7 . . .. .  . . d Bread makioll macn ine. Lewis & Pointou . . . . . . . . •. 571.774 PackinJ,l. piston rod, O. J. Garlock . . . . . . . . • • • . . . . . . . . 512,003 ..... arrlllJ,le 0 y, . .  ears . . . . . . . . . . . . . . . . . . .  ; . . . . . . . . f'�I:-'· A. Put It 10 c.r�llIt WIth one or two IDcan escent lamps. I Brick macbine. J C .. abtree . . . . . . . . . . . . . . . . . . . . . . . . . .  571.750 Pan bandle •. d�l acbable. T. Wrlgbt . . . . . . . . . . . . . . . . .. 571.s:.1 f,ollitr• If· Rub

senttba� · N 
. .  iil 

.. il . . . . . . .
. . . . . . . . . . . . . . 

· 
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Char"" until vas IS evolved. 2. Could I cbarge tbe cell I Bridie blind . J .  W. Emmon . . . . . . . . . . . . . . . . . . . . . . . . . .  571.9ff Pall lifter. S. P. Ru.b . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  572.031 ('ur "Il r�o �a erd ci B R
a ci . . . . . .  • · . . . . . . . . . . . . · 26·33 

I �h b I � I b I . ' t '  b b . . BUll ... J. Parbel . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 571.842 Paper drier. Paul & Jo.lln . . . . . . . . . . . . . . . . . . . . . . . . . . . 571.787 D·
ul rrycomj aR .�a

Lar . . . ea . . . . . . . . . . . . . . . . . . . .  26'32' to Ig t t e amp onger, y eavlDg . lil t e c arglDg Ctr· . Burner. See Gas burner. Oil burner. Self-Ignlt.- Paper vessel . I. W. Hol lett . . . . . . . . . . . . . . . . . . . . . . . . 571.831 splay ar. �. �. tta . . . . . .  . . . . . . . .  . . . . . . . .  . . . . . . . . . .' 1 
cuit longer? A If of good construction tbe battery in!>: �u1'Oer. Vapor burner. Pbotograpblc plate bolder. Flammanll &; Monlot . .  57' .&'J6 DIsplay stand. W. M. Mltcbel l .  . . . . . . . . . . . . . . . . . . . . . .  2ti.32'l . . . ' Button senlnll Implement. band. McKenney & Plano striOll bearln ... J . Scbnorr . . . . . . . . . . . . . . . . . . . .  572.032 l!)Ir" testerit duplex. P. M. Earle . . . . . . . . . . . . . . . . . . . . . . 26.329 
should run for ten bours; pOSSibly It cannot be made to Wel ton . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 571.954 P!n. 8ee Safety pin. " .  l .liell�rr.;' etl 'JmhtiIL. Dann . . . . . . . . . . . . . . . . . . . . . . �,� 
run on capacity of your lam� over the .two bours. 3. ����
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C
� Y1�b,.!;��r� .�"�:. . . . . . . . . . . .  571 .9il.'J I H:�d i: b:�' Ii: w. MU�';:tSy : : : : : : : : : : : : : : : : : : : : : : : : : : :  26:3411 

Let me know wbat dry solutIon IS used In place of slll- Caliper •• J. N .  Peavey. Jr . . . . . . . . . . . . . . . . . . . . . . . . . . . .  571.788 Plant. redu�tion of pit6'y. M. W. Marsden . . . . . . ... 572.091 �nsu�at.'?r. Fj,llI.· tL�k
N "p;.: ' ' ' j . . . . . . . . . . . . . . . . . . . . . .  �� 

phllric acict unn water when battery is to be used in a Camera. P. Ii: Stem . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  571.8(1tl Plow. R. H. Purnel l .  .. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  572.028 paID e� sl�
a ue .  1'1 . 

rtl
nr eL ·A

· kl . . . .  • . . . .  · . . 26'320 
. • CalJ1er�J mal!d.zmc. k DuElUn ' . . . . . . . . . . . . . . . . . . . . . .  67L996 P(lke, animal, A. L. �lmmOD8 . . . • . . • . • • . . . • . . • . • • • . .  5711984 paper k" F

erWor SldID sr a c e. . r D • • • • • • • • • . •  26'» � 
wagon. etc. A. No dry solutIon .s "sed. Cover tt her- Cnn open�r. W .  J . KlDnear . . . . . . . . . . . . . . . . . . . . . . . . . .  671.830 Pots or kettle •• CRSWg or shIeld for. N. P. /)un- I,rn rtc . • I ' M

OO
L 

"ft. . . .  t . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  26'�: 
meticully. g:�JI��fl�k�'1.
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W I Cane "'e�vinK loow. H. B. Morri. (rei88ue) . . . . . . . .  11.573 PI'intl"" macbine. W. Scott . . . . . . . . . . . . . . . . . . . . . . . . . .  571.9H'l ! �lId Iron holder. M. L. New"I1 . . . . . . . . . . . . . . . . . . . . . . . .  :/I!.iliIO 
(7047) A. . �ay� : n yo u r  answers to C .. r coupltnll. C. Le� . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  071.771 1 Printing macblne. H. A. W. Wood . . . . . . . . . . . . . . . . . .  571.1!W �.�ve. IC""i A·I �· WOIIf . .  · . . . . . .  j ·M ·S· . . ,i . . · · · · 

. . . .  �.� 
Notes and Qlleries ID tbe SCIENTIFIC AJlERICAN will you car coupllnll. F. Mc'raggart . . . . . . . . . . . . . . . . . . . . . . . . . .  571.926 PrlDtlng pre •• feerl .... Ile. E. L. Me�lII . . . . . . . . . . . . . .  571,782 ,. 111m,"" tyo

J r %'(ton. etc.. . • an ers . . . . . . . 
26· ••• Car fender. C. F. Mal.ch . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 571.779 ProJectile. explOSI ve. C. E . SCribner . . . . . . . . . . . . . . .. 571.909 'Tire . e ad· I

C'I I 
f' • anMn 

B· · ;.; ·b· 
. .  ·I· ·  . . . . . . . . . . . . . . . . . ",,'m 

please gIve me modus operandI allli formula for cleanilJg Car fenCler. M. WeiseL . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 571.00Il ProjJcl ler blade •• means for adjustlnll 8crew. H. I oy san ml rame. . . �c ar es . . . . . . . . . . . . . . . . .  :,,0.., 
.oiled sbeepskin tbat bas been tanned wbite? A. One '1 Car. Ilrain. F. H .  O.terl.nus . . . . . . . . . . . . . . . . . . . . . . . . . .  5p.841 Brinkmann .. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 571.74.> I Toy .tove. C. A. BaIley . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  26,326 

Car gripping mecbanlsm. W. Vogt . . . . . . . . . . . . . . . . . . 5 1 1.812 , Puller. See Spike or bolt puller. __ _ wasb\l lg witb warm (uot bot) suds will not materially C .. r. metall ic. W. Pennock . . . . . . . . . . . . . . . . . . . . 571.883. 571.884 Pump. W. I. Pblfer . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. 571.929 
hurt tbe �kin itself. The skin may not seem quite I!O g:� :\:�iJ��t'f.'i::;.�t;:�.
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soft after tbe wasbing. but if tbe washing is don� C�rbon bolder. G. R. Lean . . . . . . . .  : . . . . . . . . . . . . . . .  571.875 Pump .. overnor. bOlier feed. Immendorf &. Enll' I BaklDo powder. H. A. Ke.pob l & Company . . . . . . . . .  29.200 
",cklv tbe skin well fII sed in cold water and dried card clotb •• machln� for securlDg .tretchlng , .trom . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 71.834 Beer. lager. Chicftllo Brewinot Company . . . . . . . . . . . . .  29.100 q . , 

. . . • 
• b"ods to. J. Stnubh . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  lld.:Jt!I> Pump. rotary. J. M. Allen . . . . . . . . . . . . . . . . . . . . . . . . . . . .  672'� Cards. �unday scboOI. InternatIonal Art Publlsb-

wltll only moderste warmth. betng frequently turned and Carpet cleamnll macbtn!, C. Scbarr"r . . . . . . . . . . . .  �!I.\IC!1 Pump. rotary. J . N. Espegren . . . . . . . . . . . ; . . . . . . . ... . .  571.756 mil Company . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  29.1t19 
h k b "jf ill h rdl be rc tlble �"rpet stretcher. L. G. JIl�ble . . ' ' '; ' ''' ; ' '  . . . . . .  : . .  al�.UUl Pumps, .afety valve for mercurial air. C. E. Scrlb- Clinlc,,1 alld omce instrument. alld apparatus. H. 8 a en, t e (jl erence w a y pe ell . Larrtaue aod sled. combined Cbild ". L S. Mlnm •• • 72.009 oer . . . . . . . . . . .. . . . . . . . . . . . . . . . . . . . ; . . . . . . . . . . . . . . . . . �71.>Ol S .. ucbe . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 29.214. 29.21. 

. I f!artnd"e bolder, temporary, T. C. Jobnson . . . . • . . �71.97� PuwptnJl: mdochlne, horse power. F.  H. M .  Davis . .  a:p.9W Clinical instruments and apparatus. H. Sanche . . . .  29.216 (7048) G. E. B. asks w hat the de po ar- ea.b rell'"ter, W. Murpby . . . . . . . . . . . . . . . . . . . . . . . . .  a11.95:{ PUIICb , c .. o�elio�. E. H. MurrlOCk . . . . . . . . . . . . . . . . . . .  5 . I.tSI!l ClOCk c •• e. wooden Setb 'rbomas Clock Com-
Izing c-.lmpoulld used ID most carbon cylinder batteries �eilinl! and Hoor plRte. A .  Jareckt . . . . . . . . . . . . . . . . . . �71.700 PUIIChluu bal! oupport. H. B. �'razter . . . . . . . . . . . . .. :m.874 panv . . . . : . . . . . . .' . . . . : . . . . . . . . . . . . . . . . . . . . . . . .  29.218 Cefitefl oM machine. L. E. Wbltnn . . . . . . . . . . . . . . . . .  , an.SI! H�ce track. Sreedlua dev IC�. W tJ8bue & Massie . . . ['72.0b0 COtlah 81rup, I!;: T. &. C.  D. �'':lli DI3 . . . . . . . . . . . , . . . . . .  29,191 
con.l.lI! of. A. A muture of carbon l ulUps wltb Centrtfugal ml1cblne. W. P. Abel i .  . . . . . . . . . . . . . . . . .  .'>11.912 Rol l bond. e lectric. O. H .  �cott . . . . . . . . . . . . . . . . . . . .. 571.1lI:I8 Electrical appl iance. certalD de.lanated Hart &. . Centrlfu.al macb!ne. �'. F. Metz�er . . . . . . . . . . . . . . . . 571.7tS3 Railway. e lectrlclli. R. M. Hunter . . . . . . . . . . . . . . . . 671.832 Hegeman ManufacturlnR Company . . . : . . . . . . . . . .  2!l.217 manganese binoxide (black oxide) out ot wblcb the dust Cbaln • • ploc�et. � .  Myer . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  571.878 Rai lway rail tte plate .. nd sDlke. A. P. Bliven . . . . .  571.743 Glove. anti mitten •• worklngmen's, F. H. Hunlcke 29.100 
has been removed by siftmg I@ a good mixture ; 4 psrts Cbalr. See F oldll!g chair. • Ral lw .. v@. underground electriC power.y.tem for, Grocerle. certain named article. de.ignated W qReckreln attacbment, A. C. Wi l l iam .. . . . . . . . . . . . .  571.!I87 ! w .  L. King . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  572.013 Edwards & Company . . . . . . . . . . . . . . . . . . . . . . . . .  : . . . : 29.�)\ of manganese to 1; or 6 pa!'tt! of carbon may be used. In c .beckrelo fastener. H .  M. Herrin .. . . . . . . . . . . . . . . . . .  571 l!3O ; Raisin .eeder. A .  J. Smltb . . . . . . . . . . . . . . . . . . . . . . . . . . .  572.0'15 MedICinal preparatIOns containing Iron or man-
the agglomerate Leclancbe tbe forrollia is .  Cblmney for l I abt  aivlDR burnero. A. P .  Storr • . . . .  571.867 1 P6ilI.ter. See Casb reilister. Ilanese R Fabery 29 194 Chimney. transparent. A. P. :storr . . . . . . . . . . . . . . . . . .  571 868 Regulator. See FlUid pre •• ure regulator. GIl8 Pep.ln wafers. J .  Sbaii uCk : : : : : : : : : : : : : : : : : : : : : : : : : : :  29;195 lI.auganese binoxide . . . . . . . . . . . . . . . . . . .  40 parts. ( :JKar box. P. H. ErtbeUer . . . . . . . . . . . . . . . . . . . . . . . . . . .. 571.915 rCjlulator. Pickle. 8kllton Foote & Company 2!l.!18 

Carbon . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 52 Cigarette rol ler. A. F. Maddeu . . . . . . . . . . . . . . . . . . . . . .  571.778 Rule and lead cutter. W. H. UoldlDll . . . . . . . . . . . . . . .  571.919 . Remedie •• f"ver and ague. F.. C. Howe.:: : : : : : : : : : : :  29.1113 Clamp. See Saw clamp. Safety pin. F. Deminll · · · . · · ·  . . . . . . . . . . . . . . . . . . . . . . . .  571.943 1 Remedy for rbeumatlsm and kiodred diseases F Gum lac . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  (; Clipoer. balr. J .  K. Priest . . . . . . . . . . . . . . . . . . . . . . . . . . .  572,027 Saoh balanceJ frlct.\on. P. Clark . . . . . . . . . . . . . . . . . . . . 572.«»9 S .Ma.on · • 
29 192 

b' I h Clutcb for card feedlnl/ macblne •• C. H. Wood- Sasb bolder ror preventing rattllnl< of window.. Rubber. Iluti,,' ·perch;;." itnit .. otber" ;,-tiic;';;iiaiJle • 
PotasslUm ISU p ate . . . . . . . . . . . . . . . . . . . 3 bury . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  571.963 C. H. &. C. H. Beer. Jr . . . . . . . . . . . . . . . . . . . . . . . . . . . .  572.047 gums. India. G. A. A IClen &. CompanY . .  29.206 to 29,213 

(7049) A. C. S. 3-k',· ·. Please I'nforru me Corn product and maklnll .ame. M. W. Marsden . .  572.019 Sasb wei.btl W. C. Walda . . . . . . . . . . . . . . . . . . . . . . . . . . .  571.81� Sauces. W. H. Courtenay . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  2�.197 
o Corn .beller and cleaner. combined. J. B. Corn' Saw. D. Phl l l�s . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  571.!IM Starcb. laundry. '!'. Kinllsford &. Son . . . . . . . . . . . . . . . .  29.202 

how to prepare a very ener"ctic exciting fiuld for small wal l . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 572,0A4 Saw clamp. A. 1'. Blnkerd . . . . . . . . . . . . . . . . . . . . . . . . . . . .  571. 1 42 Stove. and range. Plymoutb Stove Foundry Com • 
• 0 • Cor.et wal.t. V. R. Oberly . . . . . . . . . . . . . . . . . . . . . . . . . . 572.02., Saw. weatber board. '!· . .smytb . . . . . . . . . . . . . . . . . . . . . .  571.889 1 pany . . . . . . . . . . . : . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  2>1,219 tumbler battery. Wbat sIze Wtre shall I use to con· Coupltnll. See Car couplinK. Saw wbeel •• reciprocatmg scraper for band. R. Suet or fat.. reDned beef. HUllon &. Company . . . . . . .  29.203 

nect the cells and for connectin" to a 6 candle lamp? I Cover. of car.. or otber receptacle •• device for. W. Hale .. . : . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. 571.8!6 Talc or aaalite. powdered. International Pul p  
• 0 removlnll. H. J. Record . . . . . . . . . . . . . . . . . . . . . . . . . . . 571.'194 Scraper dumplD� device. earth. 8. M. Tbayer . . . . . .  571.959 Companr . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  29 2\'5 

A. Use water. 100 parts; potsssillm bichromate, 16 parts: ('ra�k and pedal. W. L. l Iecker . . . . . . . . . . . . . . . . . . . . . . �71,753 Seal. bott le. L. C. Lane . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  571.903 Tea. Formo.a. Wolfe. McMillan & Company . . . . . . 29.199 
solpnoric acid (Cili·), 3i parts. Use only wben cold. g��::���\!�t.j'� :�g Jr���rb:"·I.f.;. ��:�:'or';j: .71.82'1 

�:��r�n�n,�W�N: JIror.,�.� ·:.: : '::.: '.::: : : : . :: :'::. : g�:� I TO\I:� 1':��':ta6�:s':'a"e':t�����.����. �.r.�� .  ���I . .  ���: l" .M 
Amalgamate tbe zincs. U.c No. 20 or 22 wire. . Cn�;��h�'t.

B
E.<};I::::u.

m
.�: : : : : : : : : : : : : : : : : : : : : : : : : : &g:= �:�ec;.t.e��

I
��Cf��e�.��:.�:.J�.��.��2�: : : : : : : : : : : : : : :  m:� _ 

(7050) H. A. L. sa vs : Please sE'nd me a Dental engine. Rles &. Jobn.on . . . . . . . . . . . . . . . . . . . . .. 572.03C) Self lgnttlnll burner. A. Rammo.er . . . . . . . . . . . . . . . . . 572.003 .\ I' d  li t r ll � " I' "  � r  tbe .peclDcatlOn and araWlll1C of 
. . . . Dental In.trumen�,J. T. Barker . . . . . . . . . . . . . . . . . . . .  571.965 Separator. See Liquid .eparator. . any patent In t!!e foregoing l I�t. or any patent In print copy of your paper that gives Instruct.ons for polishing Dental obtunder. H. F. Harvey . . . . . . . . . . . . . . . . . . . . .  571,9'10 Se,ver trap and flusblnll ilate. J. T. Tltns . . . . . . . . . . . 572. I.sued .Ince 186:,. wi l l  be furDlshen from til l. olllce for 

sea sbell- A Porcela' h 'lI are so b rd as to I DI.play .tand. Weaver &. Haller . . . . . . . . . . . . . . . . . . . .  571.961 !lewlnl! machine. C. H. WIi"'?x . . . . . . . . . . . . . . . . . . . . . . 672. 10 cent.. In ordering please .tate the name and number 
OH . moue 8 e 8 a reo Door securer and key rmg chain, combined, G. Sewing machine, WUc.ox & Carletoll . . . .  , . . . . . • . • . • . of tbe patent desired. and remit to �Junn �\;: Co., 3tiJ 

qnlre the apparatns or a lapidary to cnt or polish them, F. Baile� . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 572.046 Sewlnl/ machine fan attachment. B. E. Meyer. . . .. j BrOadWav. New York. Special rate. wil l be Iliven where 
but they are generally so smooth as to require no rougb g��? �: ��':!r'd�y���e. Lewis &. Pointon . . . . . .  571,775 sew

t�:' �.��?Iu�. re�� ��.���I.�� •. . '.':�I.��� &.. ��� 572.041 
a lRrlle number of copies are de.i red at one time. 

Krindlng. Tbey may be polished by usilll! a felt wheel ' gy�;.������I��o�·C��: ·�tein·m�i.· (reiss'tie; : : : : : :  5n:� �:::�: ::::��:�: f���:g?:�I&�it�n�cil: �
l
i�S; 572.039 

ve\;i'.;��"��� 1�;;I�f "�h� rr:: .':.�;;'�: ����':t
e
::, 

b
lb!"r';,�� and applying putty powder. NacreollR shells or those of Efectrlc I Il1'bt cord adju.ter. G. L. Hulltford . . . . . . . 571.761 J. Reece . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  571.'/'96 aoinll ll.t. provided tbey are simple. at a  cost of UO eaCh. 

the pearl variety may be Illed and CI,' wlthont a great Electrl:;tmacb lDe. dynamo. W. F. Marzabn . . . . . . . .  571.700 Sewlnll macblne. lOCk .tltch. 8. Bo�ton . . . . . . . . . . . . . 572.al() It complicated the cost wi l l  �el .a l ittle mure. h'or ful l  
deal ot dilllculty. Pieces to be tnrned are IlrBt roughly I ml��:c :::�U�T ��:J�!��: : : : : : :  :::: :: . ::::: .:: m:� t:l�: :::=l�: ��fl�; ��=

e
k �:W:��"?�':.: �:ua n��

c
����r ��%f� :!��r:'t8& ma�';,� ������.�e" 
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434 'titutifit �mtrital. 
THE OBER LATHES 

O R D I N A R Y  RA'I'ES. 
I n Mhle Palre, each in sertion - - 7� cents a Une 

Back I'alre. eaeh  I nsertion - _ - - 81.00 a Une 

Itr' FOT some classes of Advertisements, Spuia! and Higher rales are reqwirta. 

a For Turning Axe. Adze, PIck, 
Sledge, Hatchet, Hammer, Au
ger, File, Kulfe and Chisel Han
dles, Whlftletrees, Yokes, Spokes, 
Porch Spludles, Stair Balusters. 
Table and Chair Legs and other 

_ __ Irregular work. 
�-::=..:::;:::-. -PatenUd. Itr' SeM for Circular A. Tbe above are charges per agate line-about eight 

words per line. This notice shows the width of the l ine. 
t"��e�t� �� �'!.

t
�..%�

e
rat���::r: l'fn

al, �;a:,e��ri��: 
The Ob .. r I.athe Co •• Chnlr";" F a l l".  0 . ,  I] . � . A .  

ment. 88 the letter 
E
ress. Advertisements must be 

��i�: t��p���Ir: t¥;� f�,W:)':I': ":::�fs ::u��ursday 

St Foot power ar * Screw .... ... cutting Lathes Automatic 
Cross feed 

9 and . l -Inch Swing. 
New and Original Features 

Se1/d for Catalogue B. 
Seneca Fall! Mfg. Company, 
695 Water St., SeDeca Fal ls. N. Y 

AMERICAN PATENTS. - AN INTER-
esting and valuab le table 8howin� the Dumber ot paT.ents 
U'ranted for the various subjects upon which petitions 
ha.ve heen ti led from the be�inntnll down t.o December 
81. 189i. Cont.ained i n  8CI Kl'O T I FIO AMJtR(CA S 8r"p
pr.E"" "T. 1'0. I OO'.!. Price 10 cents. To be had a t  
[,h is office and from aJ i  newsdealers 

P OW � R  & F O O T  I S H A P ER S . P L AN E R S  D R I L LS I r .. MAC HINE 5 H O P  O U T F IT5 T O O L S  .... AT H E S.  AND S U P P LI E S  C ATALQGU[ r R E L  
S E BAS I A N  L AT H E  C O  1 2 0  C U LV E RT S T  C I N C I NNAT I .  O .  

GR·USHYOSTEAMhSTA.e,ed 

and you will save 4oU. .. 
In first cost, In Installing and operating. 

I tl tl Accu m u l atio n ,  RyeS ga OR means Possibly Sa lvation, 
for prospector or mIning CApitalist. 

t All about It from !lA,!�� �� �RKS, CHICACO. 
H U B  

Ball Btarings r::. H:lf
o
h -&fe';.�s' T��

y 
Hs'i.� 

Power. O i l ,  ThDe. Used by Best Machine Builders. 
T H E  BALL BEAR ING CO.,  

IT Write fOT prices. 12 Watson St.,Boston,  Mass. 

B A R N ES' -
UPRIGHT DRILLS 

!1omplete line. rBDJring from Light FrIc
tion Disk Drill to 42'" ' Back Geared Self. 
Feed. ar SeM tOT New Catalogue. 

W. F. & JOHN BARNES CO. 
ROCKFORD, ILL.  

HOME OFFICE, 
Portland, Me .. U. S. A. Branch Offices : 19 Pearl St., Boston. Thames Bldg., N. Y 

LAT H E S 
and General Line of Ma.

chine Shop Tool .. 
Hi l l ,  Clarke & Co. 

1 60 Oliver St., Bo.ton. .�I@!!iC:lt 16 S. Canal St., Chi cairo --_ .. 

COBURN ;RA;CL�� TRACK 
Parlor, Barn and 

Fire Door Hangers 
All Styles. 

Latest Improvements. 
Dr Bend for Book. 

Cob u rn Tro l l ey Track Mfg. Co. 
Holyoke, Mass. 

Drop Forging Plants 
for B IOYOLE work. 

Will quote on complete Plants, Dies, and 
Tools. .... SeM fOT cataloaue D. F. 

The B il l i ngs &; Spencer 00. 
U . S . A . 

Bolt Threading, Bolt Head
ing, and Nut Tapping 

M AC H I N E R Y .  
We are tbe leading manufac

turers lu our l ine. 
Dr S�. :r. ::::::'Ji.rtr�:.talogue 

A. C ME MACHINERY CO. 

(; I evel an d, Ohio,  U. 1'\. A. 

I£ L I� C T RO MOTO R. S I M P L E .  H O W  TO 
:::���r d:�I?era�

og��.-;;-���
c
�t�

o
� �e�foa�B�\��� 

amateurs to malre a motor wnlch might be driven w ltn 
advantage by a current derived trom a battery. and wbleb wCluld have 8umcten� power to operate a foot 
lathe or any machme l"eQoiJ'inlR' not over one man power. 
W ltb lI l1gure. Contained In �CIKNT"IC AMEIlICAN 
SlTPPLKM KNT. No. 64 1 .  " ,ice 10 cen .... To be bad at 
this odlce and from all IlBWsdealers. 

MODE LS a.. E X P E R I M E N TA L WQ R K 
u. -* G IITA LO G U �S � � . , F R E E � W 1'1- GEARS UNION �oO'E'LWoR:S CH ICAGO  

N E W  IM PRO VED 
TAPPINO MAC H I N E  

26'�:s��t\��P�afl':"'d?ay. 
Machi " "ry and T .... I •.  

Bra88 Mnchlne S("rrw !III . 

HARVEY H U BBELL, 
875 State Street 

Bridgeport, 
Conn.  

�� 

'rH E  F I S H E R  Patent Steam Pump Governors 
For Steam Pumps Worklnlt under PresBure 

and tbe F ISHER PATENT GRAVITY GOVERNORS 
�'or Steam Pumps Illllng elevated open tanks, 

are tbe m'::��J�"t.t:nt��:'::le devices 
II Ell  na IHl .Q,\ I,VEI'. 

.... Send for Circulars and testimonials. 
"' II"H E R  G U V  E I O i ll it C I I  • •  

201 S. lst Avenue. Marshalltown, Iowa 

THE MODERN I C E  YACHT. - BY 
Geo. W. Polk. A Dew and vlliulLble paper. contRining 
full, practical directloDs and specifications for the CODstruction of the fastest and best kinds of Ice Yachts of the latest, most approved forms. I l lustrat.ed With en-
6(ravinlls drawn to scale, showing the form. position, and arranlZ'elLent of all the parts. Contained in SCIEN
TIFIC AMERICAN SUPPLEMENT, No. ti'.!4. Price 10 
cents. '1'0 be bad at t'his office Hond of all newsdealers. 

What Do You Want 
in the way of mechanical tools ? WbaA; 
would you like to know about them ? All 
informatioa in the " BOOK OF TOOLS." 
A BOOK OF TOOLS Is tbe most 
complete catalogue ever issued. 650j t� ��ai.��'11 

PrlceB 
are glv. 
en. 

A copy 
of thIs 

. book �",=..e:...L<:::. sent, 
postpaid 

to any address on recel pt 
CRAS. A. STRELINGER & CO. 

Addres8 Boz J2U, Adv. Dept. DETROIT. MICH. 

�" " " " " " " " " " " '� 
� � 

i ��!����,!��! i 
� �MERICAN. continue to examine Improve-
� for Inventors.

ments, and to act as Solicitors of Patent. 
� 

� ea�'! .��e��':tu�.',':st:�:>;'���f��IYe.�¥ � 
� fhe preparation of Patent Drawlnlts. Apecillcatlons, and � 
� tbe proseeutlon of Appl ications for Patents In the � 
___ United St!ltes, Canada, and Foreign COllntrles. Messrs. � __ Munn & Co. also attend to tbe�reparation of Caveats, ___ 
� ��lC,g

��!g!", r���gl:��!�' of il:���8. Al�\�u�li,
n
::. � 

� Intrusted to them Is done with speCial care and prompt- � 
� ness, on very reasonable terms. · � A psmphlet sent free of charge on application, con-
� tainlng full Information about Patents and how to pro- � ___ cure tbem ' directions concerning Labels, Copyrl"bta, � -- Deslguo, Patents1 Appeals, Reissues, InfrlDllements. --
� Assll{Uments. ReJected Cases. Hints on tbe sale 01 � 
� Patents, etc. � 
� Pat!,t f!:� .. es't<1,;.!rne; �t:':,"o'"!t�d'!�m,� gI :����� � 
� Patento ln all the prinCIpal countries of the world. 

� 
� M U N N  &. C O . , SOLICITORS OF PATI:NTS. � 
� 3 6 1  B ROADW A Y ,  N EW YORK . � BRANCH 01l'1I'ICE8. - No. 622 and 624 F Street. Pacillc 
� Bulldlllj(, near 7th street. W A8BINGTON, n. C. � 

� ••••••••••••••••••••••• � 

ROCK DRI LLS 
AIR COMPRESSORS 

S I M PLEST, MOST EFFICI ENT and DURABLE. (RAND DR I LL CO.) 
SeM for Catalogue_ 1 00 Broadway, New York. 

AUTOMOBILE C A R R I A G E S : THE 
Pari�-Bordeaux·Paris Race of.-Brief account of the 
perfol"mnnce of t.he vehicles that obtnined the prizes 10 
t he competition instituted by the P�t1t J ournal. With 
9 I l lustrations. ContalOed i n  SCIENTIFIC AMERICAN 
SUPPLEMENT. No. J O�3. Price 10 cents. '1'0 be had at 
this omee and from all newsdealers. 

U(Imbtnation lA:LLUe 
Chucks, lndel lendent 
''' Ctuco t t  (� " n c k  ( :0 • •  
Ask for catalogue m English. "N" E.x:�osiiTi,ON. Fllt8T PRIZE AT COLUMBIAN 

ACETYLENE APPARATUS.-ACETY-
lene number ot the 8Cl ltXTU'IC Altl KHICA N SUPPLE
MENT, descri biuJl. With full i l l ustrations, the most recent. 8imple. or home made and commercial apparatus 
for aenerat1n" acetvlene on the hUJZ"e and sma.l l 8ca.le. 
rl'be 1l&8 as made for and used by the mlcroscopiet and student ; ita use in  the maRie Illntern. 'l'he new French 
table lamp making its own acetylene. Contained in 
SCIENTIPIC AMERICAN SUPPLEMENT, No. 1 0 .1 1 .  PrIce 1 0  cents. To be  hud a t  office. 

[DECEMBER 1 2, 1&)6. 

ENGg��RiNG 
��� 

ll. Cill!: [ICINEl� 
J n all Branches ; Me-

�:::ri�i��h���: I;U"IJIUIIUI 
Plumbing ; Mechani
cal and Architectural 
Drawing ; S t e a m  
Engineering (Stat'y., 
Loco. and Marine). 

The JnUornatlona1 
tolT'elpoDdeDCI08eltOOIa 

NAZA RETH I N D USTll I A  I. � C H O O I  .. Bl· .. n x vi l l e  1\ .  Y. 
UNDER THE CHARGE OF THE SISTERS OF 

ST. JOSEPH 0)0' NAZA RETH ( EPISCOPAL). 
Industrial tra�':!:'f

h
f
e
0':-' �:lt�J ��I 

cb
.
aracter to ren

Terms $150 a year. �o vaca"ftons. 

W I R E MaChinery for making W I-R E any articles f,om 

Automatic wire formlnl( machine department Is In 
cbarf,le of R. C. Manville. 

Macblnery for making .heet metal goods. 
THE WATERBURY nACHINE CO. , 

Make money print-lw f����
b
e;�n�U! 

newspaper. Type 
oettln" easy, printed 
rules. Send stamp !�r ':���:il���"t'.; 
the factory. 

KELSEY & CO. 
MerideD, Co·nn. 

THE SUBMERGED PIPE LINE ACROSS 
the Wi l lumette River at Portland. Oregon.-By F. and 
A. S. Riftle. Description of a l ine of 28-inch cast Iron 
submeriled pipes forminll portion of t.he main line con
structed during 1893 and 1894. to supply tbe cit y of Port
land WIth pure water from Bull Run, lL monntnin st.ream 
tbl,ry miles dIstant. With IS illustrations. Contained 
in SCIENTI FIC A .. ERICAN SUPPLEMENT, Nos. I fl l ll 
and 1 o�ct. Price 10 cents each. r.l'o be bad at this 
oftlce and from all newsdealers. 

Complete Electric �lr��lo:.wI�a::g 
of polished brass. A ��:� '6������m 
run nine mUes on ODe 
quart .olutlon. Sent 
�oo

.
re�X\d:fslfJ'1; 

� FINCH. Clucinnatl. O. 

AN EXOELLENT HOLIDAY G IFT 
FOR O L D  OR YOUNC. 

Experimental Science 
By GEO. M. HOPKINS, 

17th Edition. Revised and Bnlarged. 

840 pages. 782 fine cuts, substantially and 
beautifully bound. Price in cloth, by mail, 
$4. Half morocco, $5. 

This splendid work is up to the times. 
It gives young and old something worthy of 
thought. It has influenced thousands of 
men in the choice of a career. It will give 
anyone, young or old_ information that will 
enable him to comprehend the great im
provements of the day. It furnishes sug
gestions for hours of instructive recreation. 

Send for Illustrated circular and 
complete table of contents. • • • 

MUNN & CO. ,  Publishers, 
Office of the • • • 

SCIENTIFIC AME�ICAN, 

361 BROADWAY. NEW YORK. 
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"-J U S T  P U B L I S H E D"-

NEW CATECHISM OF ELECTRICITY 
Contents strictly t o up to date H and written in the plaln-
����

o
;���

e $¥�.ner;\l'a"t.'i�il� 
l
�fu':��'i.':.�;,Kf

c
�;J Electrical Books sent free. I'H n.ADELPHIA 

B O O K  CO. .  1 9  S. 9 t h  S t  • •  Phi ladelphia, Pa 

Durable-Easi ly App l i ed .  Tbls rooOng Is manufactnred from natneal Trinidad ... pbalt materials, and wtll not dry up and become brittle under ex. posure to the weather 8'3 co&l
tar rootlnlls do. IT SMId jor 

free sample oj rooj 12 11ears old, 
with circular aoo P1"i<'e list to 
W A I l R .; �  C H E ,U l l: A L  

& lU I" C � .  C O  • •  
s ;;  F u l t o n  �n·(·el,  

S e .,. "' 0  .. 1 • •  U .  S.  A .  

AN INVIGORATING BATH 
I. tbe best preservative of healtb, and the best bath of all for tbis purpcse Is the 

I M PROVED HOME TURKO · RU SSIAN 
FO LDING BATH CABINET. 

Portable-can be used In any room. Dry steam. vapor oxygen. medicated and perfumed baths. Sure cure tor rheumatism and colds. I Dsures a C leal' complexion. Prevents obesity. 
IT SMId for desCriptive ct·rcular. 

1 2 1  White Street . New York City. 

" FOUR-TRACK SERIES," 
E T C H I N C S. 

Eight beantlful etchings, representing scenery along 
the line of the New York Central, printed from steel 
plates on plate paper. 2(x82 Inches, are olfered for sale 
at t he office of Geor�e H. Dantels, Genera] Paasenger 
Agent, Grand Central Station. New Yort, at 50 cents 
each. Art lovers will apprpclate thl. opportunity to 
.ecure at nominal cost plctnres of bi"b artistic merit, 
devoid of any objeMlonable advertising featnre and 
suitable to bang on the wall of any room. 
O N LY PRACT I CAL MAGAZ I N E  CAM E RA. 

S U N A RT'S 
" YENI ,  V IO l  VICI ," 
SU NART MAGAZINE,  

SU NART FOLDI NGS 
Send for IUnstrated Cata· logoe-2 cent stamp. 

,",UNA It 'l' l'HOTO CO •• ItOCHESTER, N. Y .  

ICE-BOAT8-T H E I R  CONSTRUCTI O N  and Man8llement. With workioll drawinge. details. and. di rections In ful l .  Four enllravinlls, HhoWlDll mode of consfruction. Views of the two fastest ice-sal l ing' bOIl�8 used on the Hudson river in winter. By H .  A. Horsfal l .  .\I .E. Contained io SCIENTIFIC AMF.HICAN SUPPI�E
V ENT. t. The same number altm contains the rules ar;ad regulations for the formation of ice-hoat cl ubs. the slll lin,ll and mantUrement of ice·boats. Price 10 centRo 

D I XO N 'S 69 1 saves wear of chain, pre· 
vents rust and increases CYC LE CHA I N  ease, speed and comfort. 

I RAPH ITE r:w- I t  will pay you to 
send 10 cents for sample. 

JOS. D I X O N  CRUCIBLE CO..  JERSEY CITY, N. J .  

A DESI RABLE HOLIDAY G I FT I 
Draper's Recording Thermometer 
Gives a correct and continuous record 
I �ia' ��I�eWr:kJbs��:�orf!�.8 :8�:lt rngs. Hospitals, Clubs. Schools. Green. houses, and in manufacturing ind08-��:: f:���� �V��l:'f�:';!����;; 

'l' H E  UUA I'EIt ) I F H .  CO. 
I ;l� Front Stl"eet, New Y o,·k. 

And other Recording I nstruments. 

(bt $dtntifit }lmtritan 

PUBLICATIONS FOR 1 8 91 .  
Th e  prices of tbe ditJ'erent publications I n  tbe United States. Canada. and Mexico are as follows : 

RA T E S  BY M A I L .  
8clentiOc American (weekly), one year, $3.00 
8cientillc American Supplement (weekly), one year. 5.00 
Export Edition of tbe SclentlOc American (month. 

I y )  in Spanlsb and Enllllsh. • . • • • 3.00 

Bnllding Edition of tbe ScientiOc American (monthly). • - • • • • • • • 2 50 
C O M B I N E D  R A T E S  

In tbe United States. Canada, and Mexico. 
!lcientiOc American and ';1upplement. 7.00 
Scientillc American and Bulldlnjl Edition, • 5.00 
SclentiOc American. tbe Supplement, and Building Edition. - 9 . 00  

TERMS TO FOREIGN COUNTRIES. 

The yearly subscription prlcea of ScientiOc American publications to fo .. ellrn countries are as follows : 
u. s. 

KODe,. 
EnSUIh 
lIone1· 

£ s. d. 
0 16 5 

I , 8 
�clentiOc American (weekly). - • $4.00 
Sdentillc American Supplement (weekly) 6.00 

Bnildlnjl Edition of the SclentiOc Amer· lcan (monthly), • • • - - 3.00 0 12 
Export Edition of tbe ScientiOc Amer-Ican (monthly) In Spanlsb and En,,· IIsh. • • - 3.00 0 12 , 
COM B I N E D  R ATES TO FOREIGN COUNTRIES. 

ScientiOc American and Supplement, • 8.50 1 14 11 
ScientlOc Americlln and Building Edi-t ion. 6.50 6 

SCI"sr::'���e���f:��'d ����f:c
�%��n� 11 .00 

or Proportionate Rates for Six Months. 

Tbe ahove rates Inclurte postage. which we pay. Re· mit b� pt)stal or express money or<1er,or draft to orderof 
iU V N S  &; CO., 361 Broadway, New Y o r k .  

� , ieutifi, jmeri'lUi. 
lJ1be 110. 2 .qammond 

THE HAMMOND TYPEWRITER CO. , 

The First and Only Successful 
Low Priced Typewriter is the 

A I� I H N ill E :\  '1'-Perfect and permanent 
I :U l ' lt ES", I O N -lnvariably uniform. 
'rOUCH-Soft, Ji"ht and elastic. 
!'i ... . ; EU-206 words a minute. 
D I) RA II I ) . ) 'l'Y-The fewest parts <De best made 
V A lt l E'l' Y -12 languages, 37 styles of type, paper or cards of any wldtn or size on one machine. 
POItTA H I L l 'I' Y -Welgh. oruy nineteen pounds complete. with traveling case. 
401 East 62d Street, NEW YORK 

435 

� .• i.i'»,O TYPE W H EELS. MODELl &..IXPERIMDlTAL WDRIC_�1IM:tI1IEIl'f ND!!��IE�. ETC. NE.W 'a aTENClL WDM. 100 NA .... U .! N,Y. 

TY P EW R I T E RS I'I n l d ,  n ented, ExchaDlI'"d. All mal<es. 
�t�:f.ta�f� 'i!�t��t� 

ca!:'�.!ib.;r.::: 
& Sbeble. v..ops .• 6(J4-00t; Che�nut St .. Phlla 

AMERICAN 
TYPEWRITER $8 

A standard made machine. built for actulli business. 
For four years without a competitor. We are making 
and .elJlnll two tbousand per month. whicb shows 
tbe popularity our machine has attained. 

SPEC IAL N OT I C E  Exper imental & Model Work s u e  AR R E F I  N E R .  (]{rcul" ... d: advice free. Gardam & Son. 96 Jobn St.,N.Y. 

IF" For catalogue aoo sample of work. address 

A M E R I CA N  TY P EW R I T E R  CO. 
267 BROADW A Y .  N EW YOR K .  

WILL YOU START A LAU N D RY P 
" The Co lumbia" 

Modern Laundry - Machi nery Is the Cbeapest and lIest. 
IF" SMId for CatalO"Uf S. A .  

Wilson Laundry Mach 'y CO. 
COLUMBIA. PA 

CROOKES TUBES AND ROENTGEN'S 

ih
heo�����f��o����e t��:8Pa�o�������)t��:ii;�::r:�:d fr; about Crookes tubes. SC[F.�T IF I (, Al\HaUCAN SUPPLE

MENT. No •. I S I .  1 89, �38. 243. �"4. 7 9·!. 79�, 
90�. 91'0. 1 i l�o. 1 O�'l,  1 0 6 1> .  1 0.j6.  1 lI.j" also 
SCIJtSTIF IC AM II!RICAN. NOR. '7, �, 1 0  and 1 4, vo]. 74. 'l'hese profu�el y i l l ustrated 8npP l .. F. M W X'l'S contain It most exhaul!ltive series of articles on Crookes tubes and the experimentl!l performed w i r h  them. A mong t.hem w i l l  be found Prof. Crookes' early leet.ure�. deta i l ina very fu l l y  the experime�lt8 wh.ich t:lO eX�j (.e<1 t !le worl d .  �nd which are now H.Jlum excltmg att ent lOn In conneCt ion with Roentf,Zen 's photOJitrllphy . Price 10 cpnts each 
'1'0 be had at this omce and t'rum all newsdealers. 

00000000000 ••••••••••••••• : 
o S t Don't dodge-face this hi· • g ea or cycJesa<ldle question-learn . the facts. Ourbook"SADDLB • g S ddI ? SENSE" free to any address. • 
o a e . Gartord Mfg.Co. Blyrla,O. : gOOOOOOOOOO •••••••••••••••• 

Arbuckle Brothel' are desirous of secnelnjl tbe services of a gracttcal and thol'onRh ly experlenced Sn"ar ReOn. 
�Ndr��f!n��?::.t

�iv�� 
C
f�T.�:�\��l�

i
��� orei���

net��� 
Sugar Superintendent, P. O. Box 780,  New York City 

A L C O  VA POR  LA U N C H  
E n g i n e  and H e l m  Contro l led from Bow 
Latest improved and only 12 to 1 Motor now ready for the market • .  18 to 40 ft. LSllncbelii. 2. 3. 5 ft.[.d 7 horse power. 

II -' ill ., 
_ 1  , -- __ _  _ 

����c;.';.'l��. EnN��.:::er";j�
t
����y,::.d;1Ii�� �tJ�U 

iU n.-ioe V apor E n K i n c  ( :0 • •  J CI'8ey Uhy. N" .  J .  �. . . .). �e�!:!tel�I l�!�� m�l� . .' proved automat c copyllllf machine. -
� pr- SMId for illu.trat,d circtllar. 

� .  JOHi\ H .  A N  f) EItSON, 
. • •  9 1 0 MOJludnock, CHICAGO. 

VOLi\EY W. M. ASON & CO. 
rRlCTION PULLEYS, CLUTCHES, ann ELEVATORS 

l'It O V I lI E S C E. It. I.  

V8u U S E  G R I N DSTO N E S ?  
(f so, we can .uppiy you. Ali sIzes lII o u l I , ,.d  and 11 1 1 111 0 1 1 1 1 1 " " .  always kept tn stock. R9member, we make a �peciaityof selecttngstones foral l spe_ clal purposes. IT A sk for catalogue. 

'r b ,· " L I'V E I . "  S f) !,,'l'U S I<; C U .  
2d  Floor. Wilshire. Cleveland. O .  

Wattbmaking a Cradt for ' )!oung mtn and WOmtn 
Parsons' Tnstitutt for Watcbmaktrs, Enllravtrs and Opticians In ntW Quarttrs. 

@'"" Send tor 1897 Catalo{lue. 1 1 1  BRADLEY AVE. , P E O R I A ,  I L L I N O I S  

THE WOODER HER 
This ingenlons llttle bot water incubator enables ponltry ralslng to be done on a small scale. Its capacity is 28 eggs 

To anyone mentioning this paper atull description of the Wooden Hen. together wltb large IIInstrated catalollue descrlblnll the ltl O J ) E L  .: XCE Ll'iI C l it I l\ C U H A .  
T O i l ,  will b e  sent fr"e b y  the manufactnrer. 

GEl!. H .  STA H l., QUINVY, I L L .  

V E LOCITY OF I C E  B O A T S .  A COL· lection of interesting letter& to the ed i tor or the Scr Ex. 
TIFIC A;U EHICAK on the Que�ti()n { It the speed of ice boats. deUlor_8t ratin� how and why  i t  i toi  that these craft sail faster than the wind wh ich pl'olJels them. I l l ustrated with 10 explanatory diul!raD18. Contained ill �CIKNTIFIC 
AMElt iCAN SUPPJ .. El\l �!'I:T, No. !l 1 4 .  Price 10 cents. To be bad at tbis office and from all newsdealers. 

MADE OF FINE CLOTH IN ALL POPULAR STYLES. 
qualin Fitand Wear to finest line 
Not to be laundered ; when soiled reverie, then dilCard. 

LUXURIOUS and ECONOMICAL. 
��� i�!:���i�!n!�!�r:ib�i�\��r::-,tb:�it��\�:;� 
�:Z:J���:" '!��'::J g:;.i���':wBi6 C���8. 
BEVERSIBLE COLLAR CO. 69 Milk St., Boston, Mas •. 

�BRASS BAND 
Instruments, Drums, Uniforms, Eguip. 
ments for Bands and Drum.Corps. Low-

, est prices ever quoted. Fine Catalog, ,,00 w Illllstrations, mailedfree ; it gives B. >nd 
Music & Instructions for Amateur Bands. 
LYON &; HEALY. 33·35 AdamI St., Cb.cago. 

THE ORNAMENTAL IRON INDUS· 
tn·,-Description of the method of mBnufacturinll wrouJCht iron into ornamentn.! and nrtistic forms, With 
9 i l lustratIOns. Contai ned in  SCIENTIFIC AMERICAN 
� UPPLEMENT. No. 1 020. Price 10 cents. '1'0 be had at this office ami from a l l  newsdea lers. 

An Easy 
_ Business 
- to learn, to start in , to manage - (��n bCm���cseS��UIl{h:O���l�::t �ll::ls o.�ed w:�� ; ����t ) is the giving of inter
= esting entertainments with 

McALLISTER'S 

IAGIO LANTERNS -
or STEREOPTICONS 

How to start, how to operate lanterns and - conduct entertainments; the cost, snd all _ - other qnestlons are fully answered In an \IIns· - trated book of 250 pages that w\ll be mailed -
- free at your request. - T H McAllister 49 N_a Slreet. N .... Tork. 
_ • • I 78 " .. lIbopoa S&., ChI ...... 

LAUGHING CAMERA. IOC. 
The late.& IDnutiOD In CameraL You loot 

throu�h tbe I.n. and 10ur .tout tried. ,..111 loot Uk. li'l'iDI .keleton •. Jour tblD frl.nd. lib Dime 
Jfueeum fat miD, bOYRS like prahl aDd in fact; per)'rbinB appear. AI tbouch 10U were U.inl in 
anolb.r world. Eacb C&lllClr. oontain. two .troq lellMl illl nutly 6nilbe4lMtherttte 0.... TtI. 1M-_, .tub·maker orr. Ibe marklt; er-.ta bub. .11 of .pon. CatalOCUI of 1.000 DOTeltl .. 
and 'lUDph camera 100., 8 for 26e., Ii lor lIOo. mailed. poItpI.ic1, APlIte W&Dted. IOIT. H. INDERSOLL a.S IRII .... DopI. No. 1(7, 86 Cortl ... dt &0, iI. J. 

HAND FORGED RAZOR STEEL ! 
piece." It 18 tbe best knife that can be made. 

We send out no ' "drummers." but depend upon dtrect mall trade wtr,b consumers. This pattern we call · · OUI' 111 8 s t p l'Blades are blghest grade of razor steel, Ole tested. warranted. �t;���;:$��:"i :�fIf
b
���. 

welgbs 2 ounces. S blade •. Pr\(·e. with ehony handle. 
'1.25 ; Ivory, '1.50 ; choicest 
Wer�'

a�� 8JZ�.rt�l!ns. Send ��'d ��'i:o':l'o"'hesJ�
ll
�:.�1 

MAHER a. GROSH CO. 
40 A Street, Toledo, O. 

55000 We otJ'er cash for simple Ideas, patented or not. Send 10 cents to cover postage and expense, and we will Bend plan anjl particulars. 
H .  H. J" lf A I'i K I. l i"  ilI Ff;. CU •• ,",�·rR('n .e. N. V. 

FOREMAN BOILER MAKER WANTED 
�'irst class man who Is famiJIarwttb marine and stationary boiler and Iron ship work. Applicants Will state age. experience, naUonality, give names of previOUS employ ... ers, Rnd must be well recommended. Address, Waring 
&: Oixey. 2033 Am. Tract Bulldlnll. New York City, N. Y. 

THE FADING OF PIGMENTS.-A PA-
per by Capt. W. De W. Abney, discussing the action of the varions rays of the spectrum upon colors. Contained in SCIENTIBIC AMEHICAN SUPPLEMENT, No. 1 0 1 6. Price 10 cents. To be had at this office and from all newsdealers. 

W O O D E N  T A N K S .  
F
�n����

s
8��l'lr�"e:��f=,!�' 

La. Red Cypress Woo" Tanks a specialty. 
W. E. (1A I . f ) W I' L I .  CO • •  

217 E. Main 8treet, Louisville. Ky. 
ACETYLENE GAS AND CARBIDE OF Calcium.-A I I  H.bout tbe new llIuminunt. its qualities. cbemistry. pressure ot liquefaction, ita probable future, experiments performed with it. A most valuable series of artictes, �ivinll in complete form the particulars of this .ubject. A pparatu. for makinll the gas. Contained III SCIENTIFIC AMERICAN SUPPLEMENT. Nos. 99S. 
1 00", 1 007, t 0 1 �, 1 0 1 " .  l Ol li ,  1 41 1 6. 1 0��. 
1 03 .) and 1 03S. The most recent apparlltu8 of slm. pie and more elaborate type d"scrlbed and Illustrated in speCial acetylene Supplement No. 1 01i7. Price 10 cents eacb. To be had at this office and from all newsdealers. 

Twelfth Edition Now Beady. 
THE SCIENTIFIC AMERICAN 

C Y C LO P E D I A  O F  
Receipts, Notes and Oueries 

1 2 ,500 R ECEIPTS. 7 0 8  PAGES. 
Price . $6.00 I n  Cloth ; $6.00 i n  Sheep ; $6.60 In  Half 

T:o�� h�i��; 
been on the mar· 
I,et for nearly 
six years, and 
the demand for it 
has been so great 
that twel \'e edi
l ions have been 
called for. 

I t is entirely 
distinct from the 
ordinary recei pt 
book in being 
thoroug'h ly up 
to date. 

The work may 
be regarded 88 
the product of 
the studies and 
p r a c t i c a l  ex
perience of the 
nblest chemiSts 
and workers in 
all parts of the 

Morocco, Postpaid. 

world : the information given being of the highest 
value. arranged and condensed in concise form, 
convenient for ready use. Almost every inquiry 
that can be thought of. relating to formu:re used 
in the various manufacturin g  industries, wil l  here 
be found Rnswered. 

Those who are engaged in almost anJ" branch 
of industry will  find in this book much that 
is of practical value in their respective call· 
inj!'s. Those who are i n  search of independent 
business or emf loyment. relating to thc home 
manufacture 0 salable articles, will find in it 
h undreds of most excel lent suggestions. 

r:w- Send tnr descriptive circular. 
MUNN & C O  .• Publishers, 

361 Broadway. New York. 

© 1896 SCIENTIFIC AMERICAN, INC.© 1896 SCIENTIFIC AMERICAN, INC.
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O U D I N A R V  R A 1' E,.. . 

I nsi d e  POl(e, en e h  i n !l'ert i o Jl " "  7:t �e nt8 n l i n e  
U a c k  "lt ll e .  each i Jl �l'J"ti o ll - - .. ..  S ]  . 00 a l i n e  pr FOT some classes oj Adt�rtisements. Special and 
Higher rates art' requiirtd. 

Tbe above are charlles per agate line-about ei�bt words per lil le. '['his notice shows the Width of the hne. a!1d Is set in agate type. En"ravlng. may head advertisements at the same rate per agate line, by measureruent. 88 the letter press. Advertisements must be recelve4 at Publication Omce as early as 'l'hursday mornln" to appear In the following week's issue. 

(ribunt � BiCVdt 
Tested and True. 

The EaRle_t Runnlnll' Wheel In the World. 
IT Send for Catalogue. 

THE BLACK MFG,  CO"  ERIE ,  PA, 

PHOTOGRAPHIC 
SIMPLICITY • 

Is embodied in the Pocket Kodak. 
EASTMAN KODAK. CO. 

BO()Rlet free at ag'u,cUs 
or by mail. Rochester. N. Y. 

�3}'1 Glass ; ��Jf:;..�c:.':!.��e��%"!r�::��� :�;. 
�: :'���;s�u'i��:�. !obrr:�: t'M, �I��fca��kur.'n aThe " Knapp " B�!����!�rl�.O��e� s�ll 

wonderful work. �'1tted . '  with pulle for runnln" 

. 

.
.... 

.., toy., etc. ifacked In box 1 • . with four Inch fan and hattery elements to put 
_ In tumbler, with full dl-

� , rectlons. IT S e n  d 
- stamp for ciTcular of - larger motor. and other 

noveitUs. . 

KNAPP ELECTR I C " NOVELTY CO . . 45 Warren St. ,  N . Y  

for Lantern Projection Is the Acetylene \las, wblch can be 1�\tI1I1III �� ,<a1n� e=�:;: white and1'u Iig:-.t power I. over 200 candles. Gu genera-:�J:S .!��I:I':[fh�n::{enb�nd 
QUEEN & C9., Ine., 

tOll Chestnut St., 
Plti ladelpllia, Po. ���ILII (}H-OESLY4o. 

UM"�"IIANGLEilOIifas9II . . rl .... ,SIDES=IJ' s'A 
" I N ST R U M E N TS O F  P R EC I S I O N . "  
Architects', Enl{ineers', Surveyors' I F. Weber & Co. · and Dranghtsmen's Supplies. Sole Agents for Rleller's Patent DrawlDll Instru-

---- - --
,� _ 0 _  - -- -
,-- - 0 - _ < . -� - - - - --

I �- _=--CC- - � :. 
_ _  � _ _  �;-, r_ _ _  

'-- -- --- �1"J-i'oWR�tHs 
OTa�� 

PLANL\l El'ERS, Etc. Large assortment of Mathematical lnstru-
:�*�,d v�t\�r.a� 1:f'l

S���t�� (;g���Il�; i I�e::,V�: Branch HoU8(l8: RT. LOUIS and BALTIMORE. 

j , 
i 
j 
l 
� 
� 

The 
American 
Bell Telephone 
Company, 

125 Milk Street, 
Boston, Mass. 

This Com pan y own s Letters

Patent N o .  463, 5 6 9 ,  g ra n ted 

to E m i le B erli n e r  � :.Jyem� 

ber 1 7 , 1 89 1 ,  for  a combi n ed 

Telegraph and Telepll ' m e, 

coyering a l l  forms of 
Microphone T ransm it ters 

or contact Telephones. 

t.--.-, .. --.. -,.--_---_---_---_---_-_---_--_ .. __ .,._., __ ,.-._.--,----------.---.--.. ---,---_. ) 

You Must Have a Watch. 
WALTHAM WATCHES are the best you 
can buy, in America or in Europe. They 

are guaranteed by the American Waltham 
Watch Com pany. Movements engraved with 

the trade=mark "Rzversz'de " or "Royal " 
are specially recommended . Insist on a 

Waltham Watch . Do not be persuaded that 
something else is better. There is no better. 

For sale by all Retail Jewelers. 

T�Nel�p��!-!I�����:!�,�! .. o�l!nT�Ea;la!.t 
The H icks Compound Cyl inder 
Gas and Ga&o l i n e  E n g i ne . 

The Engine of the fu-
����te��l; :�!i�e'itili\� 
&.8 the best automutic steam e�ine. and mucb better than the ordlarny single cJ'lInder. ( 'nfalog 
free. Fron tiel" I I"on 
Works. 601 ATWATER 
ST., DETROIT, 1IlICH. 

The Chicago Gas & Gasoline Engine 
The simplest "as and gasoline eDlllne on tbe market. Has no equal for absolute, steady speed and durability. It Is a dwarf In size and a Samson \/I strength. Carologue sent on 

application. MANUFACTURED IIY J. J. N O ltill A N  UO . . 
48 "A" Sonth Clinton St., 

OHICAGO, ILL. 

P O W E R ? P O W E R ? ?  P O W E R ! ! !  G AS and GASOLINE 
�'Ifty per cent. Increase at ENG I N E S ,  no additional expense. Usin" Natural Gas. Victor Vapor Engine. ( 'oal Gas. Producer 

Empbatlcally the Twentieth ?e':J"i rr'�� �'t"��ri'k�l-Century Gas Engine. 1 to (0 H. P., actual. 
Send .rompfor eatalogue "A" T h e  � p " l n ll' ft e l d  Reltable QJ}ents wanted. (';11 8 Engi n e  Co . •  

THO MAS KANE " C O .  21 W. Wasblngton St. � Wabash Ave .. Chicago. _�_-·p:...r_I_"�II':...ft_e_l_d:..., _O_. __ �� _____ =-=-__ 

HALF A CEN T U R Y  OF CYCLES. -AN 
I nterestin� h istory of the cycle from Its orj�in u p  to t.he pre.sent t ime. 'j' he tlrst crank-dri ven otcycle. The 
. •  bone-shaker )l R.nd its succes�ors. 'l'he t ricycle. The modern whee l .  Cycle l Hl i l d im: a science. Points of imprn"'ement. 'I' h e  onellmat ic t ire. A hand and foot cycle. With 9 lIIustrlltions. Contained In SCIENTIFIC AMERI
CAN SUPPLEMENT, No. I II I :! . Price 10 cents. To be bad at this omce Ilnd from 811 newsdealers. 

THE . . •  

CHARTER 
is  used for a lmost every 
pu rpose powe r is appl ied 
to u n d e r  the sun , and is  
u n eq u a l e d .  . �'I::a:����7 Full particulars by addressing 
CHARTER GAS E N G I N E  C O .  [.""t===��!:s Box 1 48 ,  Sier i ing. I I I . 

To Bicycle Riders, • 

WE' MAKE OUR TUBE 
of FIFTY CARBON STEEL 

Because a Tube like this of our Is just as strong as a Tube like this of 

While WEIGHT FOR WllIGH1.· In a Bicycle our FIFT V CARBON Steel will last 80 long 
and T W E N T Y . F I V E  C A R BON Steel will last only 80 long . • . • .  

N OT E  T H E  F U L L  I M PO R T  O F  T H E  P A RA L L E L  L I N E S .  
The comparison wblch they graphically make Indicates the result o f  the  prolonged Investigations of the most practical experts of the world. 'l'hat the tests in our own laboratorv corroborate '.bese results Is merely 80 much to its credit i 

t��clt:SeO:S:::'r'::t �eUs�fa���s\';!,,�ronn.tb-!-:ti'1\'�11��lltliioAr�J�e trial to have been made in 
sho�l�e u'!':�r:ne��::�:[I!� ����l.r l��r.�a�����I�elr���£r� h"\':J:���OU1�deer,r.a'::m�e manufllcturer 

Send /or r:ntaloaue. T H E  PO P E  T U B E  C O "  HARTFORD. CON N . 

Registers an accurate account of work done on prlnt-
��terr::���art�

at�a�t��::: C��:ll:t rr;��Mt :�S 
BUy TThatEArLe EGOPOd.H.NOot NCheEapSThingS 
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p�����r��� ... 1:::able. Spe-
(: ,  J. _ n o n 'I'. Urhnol. (:0110.,  u. �. A .  

The GI<:>be Telephone Co., Wlncbester. Ky., have or- I N Y C " 'U"l;'RA EXCHANGE. dered a full equipment to he put In place of tne "Koko- • • AnLJ:I mo," because tbe latter opera.ted so poorly that patrons refused to pay rental •. 
Hundreds of similar cases mllY be cited affecting the apparatus of nellrly all so-clllled competitor.. 

WESTERN TELEPHONE CONSTRU CTI O N  CO.  
250 South .C l i nton Street . Ch icago 

The Laraest Manufacturers a! Telephone .• in the U. S. 

aA 1 :o�s�ra��!ld�c!yS�e��!r!,�!! Coffee. wet Feeds, Salt. etc See lI Iustru,ted article in SCI. AM . . October 24, '00. 15 Years In operation. IT Send for 6th 
,.,. � W;ustmted eatalooue. 

1'>. E. WO R R E l. ' .,  lI a l l n i b n l ,  illo. 

50% Saved on al l  makes of Cameras 
Headquarters for Buying, Selllnl<, and Exchanging Cameras or Lenses Large RtlSortment always on band. 

Deve!opling, PrlJnting. etc. Photo .upplles of every description at lowest prices. IT Send 20. stamp for barga{n 
list. Address 

N. Y .  CAMERA EXCHANGE, 43 Fulton St., N EW YORK 

JESS O P 'S  ST E E LTHs\yr 
f O R  T O O L S , S AW S [ Te.  

W� J E S SOP '" S O N S  t: �  91 J O H N  S T.  N E ili'  V O R K  

Out f� 
Better have a 

" DAUGHERTY VISIBLE." 
It does the work : it stands the wear. 
You can have everything "In Sight." 

Machines on Tt ial. Send a Reference. 
THE DAUGHERTY TYPEWRITER CO" 

P .  O .  Box 25 K ITTAN N I NG PA.  

be1!�':..:'ln� e SJ�:�h�r Horse 
\V E U ,..'(' E It  � actual horse power 

GAS ENGINE for "" I :; I I .  les. 11)1 discount for cash. 
�fu��s�';,1�{::i���{tlla(t��J'l��. o,ulliJ therefore we can make the_price. Boxed for shipment).. weight iIOD pounds. Made for Gas or ",asOline . IT Write for Special Catalogue. 

WEBSTER M 'F'G CO . ,  
1074 West 15th Street, CHICAGO . 

P R I ESTMAN SAFETl_,D I L  ENG I N E  
"A thorough!ll mcees,!ul £9tIIi'ilerelal En- ____ .. 

aint' URin{1 a Safe OU."-F¥nklin Institute No Extra Insurance, No �.:;t:.':,i:'o s�f:; N�c�"O".ri\�'!.t and ConvenIent. Chosen by Nine Gover"ments. Used for nearly every purpose. 
P R I E S T  M A N  & CO .. l ncorp'd. 
�30 U O " '· . "  H i d"..  l' H I I .A U E I . P H I A , I'A. 

NOW I S  THE T I M E  TO SUBSORIBE  

ESTA B L I S H E D  1 8415. 

The most popular Sciantiftc Paper i n  the World 
The ScIENTIFIC AMERICAN has been issued 

every week by the present publishers for a 
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