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THE LIQUEFACTIOlf OF AIR.· I and it is evident that these metals will make suitable 
If Baron Munchausen had recorded that he once reeeptacles for this new liquid. When it was boiled 

came upon a people who were in the habit of changing over a furnace the ebullition was, of course, excessi ve ; 
air into the liquid state and carrying it around in ves- but the moment water was poured into the boiling 
sels, the statement would have been regarded as a par- liquid, the former was instantly frozen. Alcohol and 
ticularly happy effort of that accomplished artist. An mercury were frozen when brought in contact with the 
assertion so at variance with all human experience new product. The liquefaction point of the t wo con
would have failed to command belief, even if iudorsed stituents of air is different, that of oxygen for given 
by the tMtilllony of less impeachable witnesses than pressures being several degrees higher than that of 
t.he observant baron. nitrogen. Hence, as the temperature of the liquid ri�es, 

We are speaking of a bygone age. To-day the pu b· the n itrogen is the first to escape as a gas. The re
lic knows better than to deny a statement offhand mere- maining liquid is proportionately rich in oxygen-a 
ly because it contradicts or does not a�ree with its fact which is proved by the bluish tint which a stand
common experience. The loophole of escape from un- ing vessel of the liquid assumes if  exposed to the air. 
explained phenomena in the days of our forefathers Just what the economic value of this new and ex
was by assertion of flat disbelief or ascription to witch- tremely interesting product is. time will show ; but in 
craft. or the devil. To d ay, at the first announcement experimental work in the laboratory it will be cer
of the wonderful, the public neither believes nor dis- tain to find a ready field of usefulness. 
believes; for the incredibly rapid march of science and - I ••• 
discowry has taught the world that the marvpls and FALSE ECONOMY. 

impossibilities of yesterday lllay eaRily become the The reluctance of Congress to push forward the 
commonplace facts of to-day. But two brief years ago coast fortifications proves that the sound business prin
it was whispered from across the ocean that a certain ciples which!govern men in the conduct of their private 
German professor had succeeded in passing light business are too often forgotten or violated in the ad
through so-called opaque bodies-wood, leather, the m inistration of public affairs. 
flesh-and the technical press announced the fact with No one who is entit.led to speak intelligently on the 
a prefatory " it i s  said , " " a  contemporary report.s," subject denies that the wealthy cities on the United 
etc., neither affirming nor caring to deny a statement States seaboard are at tho mercy of an attacking fleet. 
apparently so preposterous. To-day the fluoroscope is Our coast.line is so .extensive and the number of ships 
a toy that has lost its charm, and an X-ray equipment in our navy is relatively so limited that every one of 
is  a necessary part of the surgeon's outfit. our seaports should be in a position to repel, unaided 

The liquefaction of air is another of those feats of ex- by the fleet, a hostile attack. At present not one of 
perimental science which. having their birth in the them could do this. Admirable as are the plans  of 
laboratory, ultimately graduate into the broader field fortificat.ion drawn up by the War Department., t.hey 
of the industrial arts, and lose all their wonder as they sti l l  exist, thanks to the indifference of Congress, 
become useful and familiar to the public. It must not largely upon paper. 
be supposed, however, that because it has only now be- Adequate fortifications are to the protected city 
come possible to produl'e liquid air in commercial what insurance is to a building. No good business 
quantities, therefore the principles of its liquefaction man would think of puttiug up a factory without 
are new or only of late discovery. It has long been placing an adequate insurance upon it. No nation in 
known that air, like any other gas, was theoretically the world but one would dream of allowing its 
capable of liquefaction, and that its condensation was wealthiest cities to lie _exposed to the attack of any 
merely a question of suitable apparatus. To Prof. petty state that can afford to buy a cruiser or two 
Dewar, of Glasgow, belongs the credit of first liquefying from foreign and competitive nations that are only too 
air in limit.ed quantities, the necessary reduction of ready to furnish them. Looked at from a purely busi
temperature being achieved by a successive series of ness standpoint, the few million dollars asked for 
evaporations. The process, however, was too costly to fortifications are to be spent in taking out an insur
have any commercial value. ance upon the thousands of m illions of property which 

The economical liquefaction of air in large quant.ities are now expo!'>ed to possible destruction. 
has been recently accomplished by Mr. Charles E. Trip- This year's fortifications bill has suffered. as usual, a 
IeI', of New York. after seyeral years of experiment.al reduction at the hands of the House Committee,and the 
work. Two and a half gallons of the liquid were re- knife has been applied so effectively that less is to be 
cently sent from his laboratory to Prof. Barker. of the conceded than for the two years previous, and the War 
University of Pennsylvania, and its properties were Department's estimate is cut down t.wo-thirds. 'fwo 
exhibited in an extremely interesting series of experi- years ago the appropriation was $7, 377,888, and last 
ments during a lecture delivered by Prof. Barker to his year $9, 517, 141. This year a request was made for 
dass and a company of invited guests. This was t.he $13, 378, 571,  whereas the bill as reported provides for 
first public exhibition of the kin d  of this article in the only $4, 144, 912. 
United States. The policy of t.he present Congress may, perhaps, 

The laws governing the existence of air in the liquid have been influenced by the fact that our foreign rela
or gaseous state are the saIlle as those for water- tions are less strained than they were when the liberal 
to take a substance with which we are most familiar. appropriations of two years ago were made. But. it 
Above a certain temperature and pressure (212° F. and should be remembered that the building of fortifica
atmospheric pressure at the sea level) water exists as a tions and guns of the lllodern costly type is not or 
vapor ; from 212° F. to 32° F. at the same pressure it is should not be emergency work. Activity in this line 
a liquid, and below that temperature it is a solid. In. should never be determined by the aspect of polit ical 
its normal condition air, as we know it, is a gas, just as

' affairs. To return to OUi' comparison, no one thinks of 
in its normal condition wat.er is a liquid ; but i f  we waiting until his neighbor'S house is on fire before 
lower the temperature or increase the pressure, or both, taking out an insurance upon his own. 
of air to a sufficient degree, we reach a point  at which .. I .... 
condensation takes place. The liquefaction point of GROWTH IN OUR EXPORTS OF AMERICAN 

air under normal atmospheric pressnre is ,Hl'8° below LOCOMOTIVES. 

zero by the Fahrenheit scale. The American locomotive is evidently winning favor 
Mr. TripIer's method of liquefaction is based upon in the-foreign countries into which it has been intro

the fact that, if a gas be compressed and allowed sud- duced. Whether the disastrous strike of the engineers 
denly to expand, it absorbs the heat of the surround- in Great Britain has had anything to do with the large 
ing medium, thereby producing intense cold. He COIII- number of orders which have reCEntly been placed in 
presses air to 2,000 pounds to the square inch, passes it this country or not., it i s  a fact that the foreign trade 
through a coil and permits it to issue from a needle has been growiug at a steady pace and helped llla
point orifice. There it expands and cools. This cold terially to keep our builders busy during the past few 
stream of air circulates around a second coil through months. Japan in particular has shown her satisfac
which compres�ed air is flowing, red ucing the tempera- tion with t.he American locomotives which she has 
ture of the latter. The air issuing from this second already purchased by sending in large orders for more. 
coil has its temperature lowered to a poi n t  due to its Her first purchases were made in 1894, when fifteen 
own expansion, plus the cold imparted from the first locomotives were ordered. This was followed by twen· 
expansion. The expanded and extremely cold air from t.y-three in 1895 and another twenty-three in 1896. The 
the second coil il:' used similarly to cool a t.hird coil,  the figures for the cnrrent year will  undoubtedly show a 
air in which is brought down to a temperature of 311 '8° considerable increase over its predecessor. Our best 
F. and below, at which it condenses and flows from customer is Brazil, to which country eighty-four loco
the end of the coil in a liquid stream. motives were shipped in the year 'ending in June, 1897. 

In the course of his lecture Prof. Barker made a Russia comes next with a total of seventy· four, while 
num bel' of curious experiments with the l iquid. iIlus- Mexico purchased twenty-three and Chile t wenty-two. 
trating the operation of the laws governing the forma- There are many reasons why the American machine 
tion of solids, liquids and gases. When it was poured should give good satisfaction t.o these foreign coun· 
into a tumbler it boiled until it had absorbed the heat tries. In the first place, it is  considerably cheaper (35 
of the glass. The cold gas given off condensed the t.o 40 per cent) than the European machine, and the 
moisture in the air above the glass, which fell in the lessened cost is obtained, t.hanks to our improved ma
form of hoar frost. A piece of tin thrust into the chinery and economical shop management, without 
liquid made it  boil and the tin was rendered as brittle any sacrifice of quality. It is possi ble taat the Ameri
as glass. Copper and platinum were not so affected, can locomotive does not show so much bright work and 

costly painting as the European engine, but. in all poin ts 
• A series of valuable papers on this subject, by various authors, includ· . • • . .  

ing Prof. Dewar, has been published in tbe following numbers of the that affect Its effiCIency It IS fully up to the standard . 
SCIENTIFIC A:KUICAN 80PPLBJlENT: 846, 932.1148, 967, 910, 972,1042. I To this IlIUSt be added the simplicity and accessibility 
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of our machines-a feature of the greatest value in 
countries where skilled labor is comparatively scarce. 
The American locomotive bears the stamp of the prac
tical JUen who have evolved it. It is essentially a 
. .  handy " machine. Moreover, the fact that its design 
has been modified by the req nirements of the rough 
track and roadbed of our early railroads make it tdngn
lady well adapted to the new roads which are being 
built in such countries as Russia and Japan. The bar 
frame, the equalizing lever and the swinging truck com
bined gi ve to the American locomotive a vertical and 
lateral flexibility which enables it to ride safely over 
track which would ditch a plate-frame engine before it 
had run a mile. It is also greatly in its favor that the 
generous proportions of its boi ler give it a reserve ca
pacity which must always render it popnlar with the 
superintendent and his staff of engineers. 

In four years our exports of locomotives have risen 
from 195 to 338, and if the present rate of growth keeps 
up, we may hope before long to take a leading position 
in this important branch of the industry. 

••••• 
GUN OF NEW TYPE SUCCESSFULLY TESTED. 

A very interesting and highly satisfactory prelimi
nary test of a new type of steel gun was conducted 
during the latter part of January, at the Sandy Hook 
Proving Ground. The gun, which is of the 5-inch 
rapid-fire class, is so simple in construction that no 
drawings are needed to descri be it to our readers. It is 
made of a single forging of steel , which, having followed 
the course of manufacture usual for large gun forgings, 
was, at a proper stage of manufacture, cooled from the 
interior from such temperature as to produce properly 
disposed initial strains of snch intensity as would place 
the wall of the gnn in the best condition to resist in
terior pressure. 

The mannfacture of the gun is dne to the sugges
tions of Capt. F. E. Hobbs, Ordnance Department, 
Un ited States army, who pointed out several years ago 
to the chief of ordnance the advantages that could be 
obtained in the manufacture of gnns by applying to 
forgings a modification of the Rodman principle of 
casting guns; that the process as applied to forgings 
could be made to produce exactly the initial strains de
sired; that these strains conld be easily increased or di
minished at little cost and that guns so made, while 
quite as strong, would be much cheaper to make than 
those built up. 

An experimental forging made u n der Capt. Hobbs' 
direction at the Bethlehem Iron 'Vorks showed such ex
cellent results, on being cut np and carefully examined, 
that the chief of ordnance ordered this 5-inch gun to 
be manufactured. 

The thickness of metal which the gun shonld have 
and the proper initial strains to be applied to give 
great strength were computed by Capt. R. Birnie, 
ordnance department, from his formulre on the strength 
of guns. Capt. Birnie was an early convert to the 
methods of manufacture proposed, and hIlS materially 
assisted Capt. Hobbs in perfecting the details of plans. 

The gun is fitted with Gordon's breech mechanism, 
uses fixed ammunition, smokeless powder, a projec
tile weighing 55 pounds, can be fired from six to ten 
times per minute, depending upon the conditions 
of loading and aiming, and has a range of more than 
six miles. In the Sandy Hook tests a velocity of over 
2, 700 feet per second at the mnzzle was shown, and in 
the special high pressure test to which the gun was 
subjected, pressures were registered of nearly 50,000 
pounds per square inch. 

The method of manufacture can be applied to forg
ings of any size tha,t can be turned out by the steel
producing plants of the country; consequently, the cali
ber of gun which can be made of a single forging may 
be, to-day, set at 8·inch, but, by using this method, the 
number of parts in guns of larger caliber could be 
much reduced, while the guns themselves would be 
stronger. 

It is probable, also, that the (�ommercial engineering 
interests of the country will be found ere long following 
the lead of the ordnance department in this latest im
provement in the treatment of steel forgings, as they 
did many years ago, in demanding for their structures 
oil-tempered and annealed steet forgings, after that 
department of the army had shown conclusively, by 
careful experimental investigation and by actual test, 
the safety and superiority of snch metal. 

... ... .. 
A BRIEF REVIEW OF SOME BRANCHES OF THE WORK, 

SCIENTIFIC AND PRACTICAL, OF THE HEALTH DE
PARTMENT OF THE CITY OF NEW YORK, 

In view of the fact that the daily papers have called 
attention to a bill introduced in the legislature, by 
which it is proposed to curtail to a great extent the pow
ers of the New York City Board of Health, it will be of 
interest to the readers of the SCIENTIFIC AMERICAN to 
know just what this board has accomplished in the last 
few years. 

It is not the province of this article to go into an ex
tended acconnt of all the work of this department. 
Such an acconnt can be fonnd in the reports of the 
board to the Mayor. A snmmary statement of the 
most important work only can be given. The work of 

J ,itltifi, �mtli'J" 
the department to which we shall refer might aptly be 
placed in two divisions-first, scientific research, and, 
second, the practical application of the same in the in
terests of public health. The whole of this work is 
in charge of the sanitary snperintendent, who, with the 
co-operation of his divisional superintendents, has been 
enabled to make a truly marvelous showing in the 
sanitary condition of the city. 

The research work, which is mainly carried on by 
the division of pathology and bacteriology, includes 
the study of the cau8e and effect of diseases, and their 
prevention and cure. 

Every facility has been offered for this. Competent 
investigators with fully equipped laboratories are at 
their disposal. 

Careful stndy has been made of the more important 
contagious diseases, so that the department is prepared 
to cope with any epidemic that might occur. 

This division also makes and prepares for administra
tion to the people the following antitoxic remedies : 
Diphtheria antitoxin for the prevention and cure of 
diphtheria ; tetanus antitoxin, for the prevention and 
cure of lockjaw; vaccine virus, for the prevention of 
smallpox ; tuberculin, for the diagnosis of tuberculosis 
(consumption) ; mallein, for the diagnosis of glanders 
in horses. 

9ther biological prodncts of the laboratories that are 
being tested with a view of ascertaining their useful
ness are : Typhoid antitoxin, for the cure of typhoid fev
er ; streptococcus antitoxin,  for streptococcic infection, 
such as occurs in erysipelas, tuberculosis, puerperal 
fever, scarlet fever, septicreinia, etc. ; pneumococcus 
antitoxin, for the cure of pneumonia; antirabic virus, 
for the prevention. of hydrophobia. 

It is in the practic/l,l application of the products of 
the laboratories that their effectiveness is demonstrat
ed. This is probably best seen in the treatment of 
diphtheria by antitoxin. The number of deaths caused 
by this disease have been reduced over fifty per cent 
since the use of this remedy was inaugurated, and it is 
needless to add that it has also been robbed of many 
of its most appalling features. 

The department has diagnosis laboratories, where the 
bacteriological diagnosis of diphtheria, tuberculosis and 
typhoid fever is made. 

During the year 1896, 25,049 cultures were examined 
for diphtheria bacilli; 1 ,856 specimens of sputum from 
cases of suspected tuberculosis were examined for 
tubercle bacilli ; 16, 796 vials of diphtheria antitoxin 
were issued ; 918 cases of diphtheria were treated in 
their homes by the medical attaches of the labora
tories, and 1,214 persons were immunized. 

The diagnosis laboratories are of great benefit to the 
physicians of the city, in confirming their diagnoses. 
They are utilized by the physician in the following 
manner : A case of diphtheria, for example, occurs in 
the private practice of a physician; he makes a culture 
from the throat of the affected person, and sends it to 
the laboratory for examination. The day following 
that on which the culture is made he receives a report 
from the laboratory, which states whether or not the 
diphtheria bacillus is present. Stations are located at 
convenient places throughout the city, whe"re physi
cians can obtain the culture tubes and where they can 
leave the tubes after the culture has been made. Col
lections are made from these stations every afternoon. 
In the cases of tuberculosis and typhoid fever the sus
pected discharges are sent to the laboratories in the 
same way, and are examined there bacteriologically. 

A special corps of inspectors is assigned to the ad
ministration of diphtheria antitoxin, and, on request, 
one of thelile inspectors will visit a person suffering from 
diphtheria in any part of the city, day or night, and 
administer diphtheria antitoxin, nnder the supervision 
of the attending physician. 

Dwellings and tenement hon�es where tnberculosis 
exists are under sanitary supervision and, as occasion 
calls for, are inspected and disinfected. There were 
over ten thousand inspections and disinfections for this 
disease alone in the year 1897. A number of tenement 
houses which were nnfit for habitation, on account of 
their bad sanitary condition, have been condemned and 
torn down. 

The disinfecting plant of the department is equipped 
with the necessary appliances to meet the needs of a 
city of the importance of New York. It is provided 
with apparatus for disinfecting by dry heat, steam, 
formalin gas and sulphur. Medical supervision of the 
public schools is exercised to the extent of keeping 
contagious diseases out of them. 

Food prodncts are kept under close watch, so that, as 
fas as possible, the people are given the benefit of only 
the purest and best. Milk cows in the city have been 
inspected, for the purpose of ascertaining the existenee 
of tuberculosis among them, and where cows have been 
found affected with this disease they have been re
moved from the herds. 

Horses suffering from glanders are also removed to 
places where they do not become a source of danger to 
other animals. 

Investigations made by the department, showing 
that the dust in the street cars and various public places 
is often infections, led to the enactment of an amend-
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ment to the Sanitary Code prohibiting spitting on the 
floors of street cars, ferry boats and other public convey
ances, and requiring that all companies should post in 
their cars, boats, etc. ,  printed notices forbidding this. 

It is safe to assume that New York is as jealously 
guarded in the matter of pnblic health as any city in 
the world. 

• Ie •• 

EXCAVATIONS AT BRANCHID1B. 

The Archltologischer Anzeiger contains in its current 
n umber (1897. 2) a letter of' great architectural interest 
frow M. Haussonllier respecting the excavations on the 
site of the Branchidre Temple of Apollo at Delphi. 
Some account has already appeared in the Bulletin de 
I'Acad6mie des Inscriptions et Belles Lettres, January 
15, and M. Hanssonllier's letter to the Anzeiger is supple
mentary to this. It is i llustrated by a photographic 
view of the front of the temple as at present disengaged. 
M. Haussonllier reports as follows : 

The whole of the principal fa�ade of the temple is 
now laid bare. " It stood on a basis of seven steps, 
further subdivided to form an approach of thirteen 
steps, extending over the five central i'ntercolumnia
tions. This approach was shut in north and south by 
two pylons placed against the thirteenth column, start
ing from the angle column. These pylons, therefore, 
stand exactly where the line of the cellar wall, if  pro
duced, would fall. They would seem to have been in
tended to serve as bases to sculptural groups never ac
tually erected. The principal facade of the temple was 
never completely finished. Both the steps near the 
pylons bear mason's marks, which would have disap
peared in the final process of finishing. The fa�ll.de 
consisted of ten colnmns, not one of which is standing. 
Of the bases of these columns, two were taken to the 
Louvre by Rayet and Thomas in 1873;  the remaining 
eight have now come to light. 

Like the steps and pylom;, none of the bases are com
pletely finished off. The bases are richly ornamented 
and pure in style, but unquestionably the most inter
esting point is th� peculiar and so far unique character 
of the capitals. These are decorated with two heads 
of divinities, each taking the place of a volute; be
tween the two heads in the middle of the capital is the 
head of a bull. This last feature has, of course, ap
peared before in Greek capitals, but no example 
hitherto has been known of the head of a god as a de
coration to a capital. " The two gods represented in the 
Didymaean capitals are Apollo and Zeus; one head of 
a bull has also been found. All three heads are fine 
specimens of decorative sculpture-large and impres
sive in style, and recalling in some respects the Per
gamene school. The frieze also was adorned with sculp
tures of similar character, including a series of heads of 
Medusa-one placed above each capital. 

A number of inscriptions complete the architectural 
interest of the excavations, among them a record of 
the expenses incurred in the erection of the temple. 
From these inscriptions we learn the regulations in 
force during the building and many of the architect
ural terms employed, and more important still, the 
date of the temple; the work of building was in full 
course in the lLiddle of the second century B. C; Alto
gether the Didymaean Temple forms now an important 
chapter in the history of Greek architecture.-Archi
tectnre and Builaing. 

.. .... 
THE CURRENT SUPPLEMENT. 

The cnrrent number of the SUPPLEMENT, No. 1154, 
contains a number of articles of prime importance. 
•• Chief Joseph and the Nez Peroo War" describes some 
interesting events in connection with the recent Indian 
wars. " The Lateen Ice Boat, " by H. Percy Ashley, 
describes the construction of a speedy ice craft. It is 
accompanied by full working drawings and particulars 
which will enable the amateur to construct such a boat. 
This article is published in response to many inqniries 
which we have received from our readers. " The 
Italian Marble Mountains of Serravezza" IS the subject 
of a most interesting and unusual article. These quar
ries were opened at the beginning of the sixteenth cen
tury by Michelangelo, but could not be worked in 
his time by reason of lack of meant! of transportation, 
bnt at the present time the quarries are producing 
marble which is snperior to that of Carrara. .. The 
Trans-Mississippi and International Exposition at 
Omaha " is an article which describes the new exposi
tion which will open June 1, 1898, and will continue 
open for five months. It is illustrated by a bird's eye 
view and illustrations of some of the buildings. .. The 
Philosophy of Hyper-Space, " by Prof. Simon New
comb, is an interesting address. .. The Liquefaction 
of Air a1.ld the Detection of Impnrities (Separation of 
Helium from the Gas of the King's Well, Bath)" is an 
article by Prof. James Dewar. 

. .. ' . 

G. D. BRILL, the Cornell graduate recently appointed 
director of a model farm and agricultural school at 
Wuchang, China, by Viceroy Chang Chi Tung, has 
now been appointed special Commissioner of Agricul
ture to China by Secretary Wilson, of the United States 
Department of Agricnlture. 
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AN IMPROVED STEAM BOILER. 

The illustration represents a double fire box return 
tubular boiler, having a continuous water leg all around 
and a center leg extending from water end in front to 
water end in rear. The boiler shown is designed to be 
7 feet long, 7 feet wide, and 9 feet 3 inches high, with 
aoo 2-inch tubes and a double fire box affording 30 square 
feet of grate surface. The improvement has been 
:·atented by Melvin De Puy, of No. 19 South Street, 
New York City. The shell of the boiler is made in up
per and lower sections, the upper section being turned 
downward at the sides to form the outer walls of the 
side water legs, while the lower section, of somewhat 
thicker metal, has transverse slots providing communi
cation between the interior of the shell and the side 
water legs, which, as well as the central leg and the 
steam section, are braced by stay bolts, as indicated 
in the broken away portions of the engraving. The 
crown sheets over the fire boxes, being cylindrical, re
quire no bracing. The spaces between the centel' 
watel' leg and the side water legs are employed as fire 
boxes, there being at the rear a flue box, through the 
flue sheet of which extend horizontal flue tubes ter
minating at the front header. Somewhat more space 
is provided between the tubes directly over the central 
water leg, thus prOJ;noting the free circulation of water 
over and through such leg, and, the ends of the side 
and center water legs being open, the several legs prac· 
tically form one contin uous water leg. It is designed 
that there shall not be an inch of heating surface 
wasted or unutilized in this boiler, that all parts 
lUay be easily kept clean and readily accessible in 

DE PUY'S STEAM BOILER. 

case repairs are needed. Although especially adapted 
for a marine boiler, for tugs, yachts, etc. , it is also 
suitable for use for stationary purposes. The invention 
has also been patented in Canada. 

. f.,. 
Utilization of Old Magazines. 

What to do with the magazines that crowd upon our 
1.ables in ever-increasing numbers is coming to be a 
t.clrious problem, says a writer in The Evening Post. 
: 1. probably is not an exaggeration to say that eight or 
ten periodicals in magazine form come each month to 
the tables of every one of us who essays to keep 
informed as to the currents of modern thought. Now
adays it is in the magazi ne that we expect to find the 
newest if not the best outcome, not only of the strictly 
literary art,  but of the most recent fruits of investiga
tion. 

Here, however, begins the problem that we have 
hinted at. What shall we do with this printed mate· 
rial after we have made our first perusal? The maga
zines may well lie upon the table for a few days, bright
ening the room with their gay covers, but in a week or 
so after the last one arrives another batch comes along 
to crowd the earlier ones aside, very likely before we 
have read the one particular article for which this and 
that number was bought. Most of all, the others con
tain something which is in the line of our study or 
hobby, or is too engaging in its treatment or illustra
tions to be thrown away without a struggle. 

But magazines are bulky and of considerable weight. 
OUI' houses are usually small and shelf room is limited. 
Moreover, one does not like to put unbound pamphlets 
upon his book shelves. To bind all the magazines 
twice a year, however, means a very considerable ex
pense ; and, even if this in itself were not an objection, 
it would appear to almost everybody that he was pay
ing out his money an� taxing his shelf room for much 
that was not then, nor ever would be, of any value to 
him. It is probable that, leaving out of account three 
or four of the foremost magazines, it will 'rarely happen 
that more than two or three articles in a single number 
of any of our current periodicals will appeal to .any one 
man as worth saving. On the other hand, it will be 
rare that a month's issue will appear in which some
thing does not present itself as valuable for future 
reference and desirable to save. 

Thfj solution of the problem consists in tearing the 

J titutifit !tutritau. 
magazines to pieces and binding the separated articles 
together again, forming selected volumes, each con
taining what relates to a more or less limited subject
not too lImited, unless you are willing to wait a long 
time to complete a volume. 

We find that it is an easy matter to rip off the adver
tising pages' frum a magazine by grasping the whole 
mass of them ill the right hand, holding the remainder 
of the volume firmly with the left, when a sharp jerk 
will bring away the advertisements without tearing, 
and at the same time will straighten out the wire 
stitching that binds the volume. The separation and 
removal of the remainder of the magazIne, signature 
by signature, is after that a very simple matter, requir
ing only manual care and the aid of a paper knife. 
'I.'his usually becomes the employment of an otherwise 
idle evening, when a dozen or even twenty magazines 
can be disposed of without overtaxing one's time or 
patience. Thfl rejection of the principal part of the 
undesirable material goes on as you pull each number 
to pieces, and your waste basket will fill up rapidly. 
A second culling will take place later. 

Each article, as it i>' separated from the mass, should 
be marked (preferably with a lead pencil) with the 
nallle of the periodical from which it has been taken, 
and its date ;  and should be pinned, to prevent its 
leaves from going astray. Frontispieces often go with 
an illustrated article, and should be attached to it at 
this stage, when, also, extra illustrations may be placed 
next to it or between its leaves, if they are at hand. 

When a hundred or so magazines have been thus 
treated, an evening Jilay be devoted to going over the 
pile of articles saved, sorting it out into classes, and 
preparing the volumes for the binder by arranging the 
matter in the order in which you wish it bound, remov
ing the pins and placing the pages in an even and care
ful pile to the amount of each volume. 

From fifty to seventy-five articles can be put into a 
single volume. The more minute one's classification 
the longer, of course, he will be in acquiring the nflces
sary number of articles to make each book-:-perhaps 
two years. The binding of the whole series should be 
uniform, but this is a matter of taste, and some per
sons may prefer to make only uniform those volumes 
which follow one another upon the same subject. 

It will often happen-though not so frequently as 
would seem probable-that two articles upon different 
subjects, and to go into different volumes, may be 
printed so that the last page of one is upon the back 
of the leaf..()f the first page of the nex,t. In this case, of 
course, one . is obliged to sacI'ifice one or the other of 
these pages, but these cases do not occur often enough 
to cause serious annoyance. 

Each man's classification will, of course, depend upon 
his tastes and pursuits, and each one will throwaway 
a great deal of matter that his neighbor would pre
serve. It would be an excellent plan, therefore, for 
two or more families to pool their magazines and select 
from the mass what each one carEd to keep. Undoubt
edly this would tend to some cheerful battles, but this 
would lend interest to the pursuit, cultivate powers of 
argument, and endow the result with a personal inter
est which otherwise it would not possess. 

Such a collection of bound magazine papers will grow 
year by year into a more and more valuable adjunct to 
a library, whether regarded as a means of reference or 
of recreation. A large number of handsome illustra
tions can be kept, scattered au,ong the literary mate
rial, either with or without any accompanying text, 
which would otherwise be thrown away. Lastly, this 
becomes a practicable method of preserving continued 
stories and series of articles such as are continually 
published in the magazines, which by this means are 
brought together into continuity and become a book. 
This will often be found to have a bibliographic value, 
because differing in !lome interesting way from the 
form in which the mat:ter is subsequently reissued as a 
book. An interesting instance is " Trilby," which in  
its parts brought together, as  it appeared in H arper's 
Magazine, contains several features not to be found in 
the repUblication. 

. ' . '  . 
The Telephones of the World. 

Electrical Engineering, of Chicago, publishes the 
following list of the numbel' of telephones in use in 
various countries. It is compiled, says our contempo
rary, from the latest statistics. 

Angola, Province of. . . . . . 200 I Hungary. ... ... . . ...... 10,000 
Anstria ..... ............. 20,000 Italy ..... ............... 14,000 
Australia ........... .... 2.000 Japan ....... . . . . . . . .... . 3,500 
Bavaria .............. , ... 15,000 I LuxembDl'g. . . . . . . . .... . .  2,000 
Belgium..... ........... 11,000 Norway .................. 16,000 
British India. ........... 2,000 I' Portngal.... . .. . . . .. .. . . • 2.000 
Bulgaria.. ... ..... ...... 300 Roumania... .. .. .. .. . .. .. 400 

- Cape of Good Hope.... .. 600 RUBBia .. . .... . .. ....... 18,000 
Cocbin China........ . .. . 200 Senegal..... .. .. . . . . . . . . .  100 
Cuba.... ............ .... 2,500 Spain .................... 12,000 
Denmark ... . .. . . . ... ... 15.000 Sweden ................. 50,000 
England .... ............. 75,000 Switzerland ...... ....... 30,000 
Finland .... : .. .. . .. .... . 6,000 Tunis... . .... ... .. .... 300 
France ......... .. , ...... 35.000 United States ........... 000.000 
Germany .... ............ 140.000 Wnrtemberg..... ........ 7,000 
Holland ................. 12,000 

The total number of subscribers represented in this 
li&t is 1,402,100. 

[FEBRUARY 12, 1898. 
A SUPPORTING STAND FOR BICYCLES. 

To support bicycles for display 01' other purposes, 
the accompanying illustration repl'esents a simple and 
strong device that may be quickly adjusted to suit 
different forms of bicycle frames. and which may also 
be compactly folded for transportation or packing, 
Fig. 2 showing' the deville ill its folded position, Fig. 1 

WEBSTER'S BICYCLE STAND. 

representing it in me, and Fig. 3 illustrating a plan 
view of a portion of tile support. The improvement 
has been patented by Edward H.  Webster, No. 1 3  
Evergreen Avenue. Rutland, Vt. The main post has 
three folding leg>', and on its upper end is a sadd le on 
which may be :3eated the lower brace bars of the bicy
cle frame, there being opposite the saddle a proj ecting 
ear to which is pivoted a supporting arm carrying a 
bracket and screw, designed to engage a notch in the 
ear, by means of which the pitch of the arm may be 
regulated to the pitch of the front brace bar of the bi
cyde frame, which the uppel' end of t.he arm is forked 
to engage. Pi voted on the upper end of the arm is a 
locking bar having a forked end to engage the center 
brace bar of the bicycle frame, and also a forked arm 
designed to engage the tire of the front wheel, the parts 
being held in adjusted position by a locking bolt, 
whereby the bicycle cannot be accidentally dislodged 
from the stand. 

........ 
A SEAL AND TAG FOR RAILROAD FREIGHT CARS. 

The illustration represents an inexpensive device for 
convenient application to the doors of railroad freight 
cars, to seal the car, preventing its being accidentally 
opened and unauthorized abstraction of the contents. 
The improvement has been patented by Edgar De La
mater, of Ogden, Utah. The device is formed of a 
single strip of metal, the strip having at one end bent 
over edges or lips to form a passage, as shown in t.he 
small view, through which may be passed the other end 
of the strip, when the device is placed in position to 
seal the car door. After this has been done, the bent 
over edges and the end or tag portion of the strip are 
passed between the dies of a plier or similar tool, pro-

DE LAMATER'S CAR SEAL AND TAG. 

ducing the crimps 01' corrugations, as shown in the 
large view, and providing the tag with embossed char
acters indicating the n umber of the seal, etc. It is 
evident that the parts thus securely locked together 
cannot be separated without breaking the seal and in
suring immediate detection. 

••••• 
VINEGAR flavor consists of the following mixture: 5 

tarrr.gon oil, 250 pear ether, 250 raspberry ether, 50 
acetic acid, 100 cognac essence, 5 vanilla essence, 350 90 
per cent spirit. ThIS is added. to the vinegar according 
to taste. -D. Drog. Ztg. 
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THE FLUOROMETER. 

Surgeons know how quicltiy the hope sprang up 
after the discovery of the X rays that that new dis
covery might be utilized by surgeons in the diagnosis 
of foreign substances in the human organism ; and it is 
also well known that, while many brilliant operations 
have been performed with their aid, it was very early 
found that, wherever a foreign substance which was 
less perllJ eable than its surroundings might be, it was 
certainly not in the position indicated by the so-cal led 
., shadowgraphs," and as a consequence two views taken 
at right angles would not disclose the location of the 
object. In attempting to make practical use of the 
Roentgen rays in the discovery and location of a 
foreign substance in the body, surgeons were at once 
confronted with the fact that the visible etTect of the 
Roentgen rays, either on its action on the sensitive 
plate or paper, or its visular etT!)ct on the fluorescent 
screen, was a shadow and a shadow on ly, with all the 
limitations that the term implies. The surgeons found 
that this  s hadow (after the nature of shadows) was 
treacherous and unreliable. In other words, a positive 
change in the posit ion of the patient will be marked 
by fa.r less change in the general outliues of the shadow 
of the su bject, while the shadow of the inclosed object 
was greatl y  distorted ; thus producing a distortion in 
the picture which added a great element of uncertainty 
as to the exact I')cation of the object sought with 
reference to an y points on the subject. 

' 

Then there was the distortion caused by the angle 
of the rays. It was at once realized that, if this shadow 
was to be an aid in surgery. the distortion caused not 
only by the angle of rays but by the position of the 
subject must be eliminated. By repeated experiments 
it was found that locating a substance in another 
substance which was more permeable, by using right 
angles. was apt to prod uce u nreliable results which 
would be likely to remain so until what, for want of 

J t itutifit �lUtritau. 
that the observations, diagnosis and measurements are 
made without the 'aid of photography, while at the 
same time, in case it is desired to preserve a record of 
the existing conditions. the fluorometer admits of pro
ducing in the form of a fluorograph exactly the condi
tions, including the measurements, which were shown 

Fig. 1.- THE FLUOROMETER-TABLE AND GRATING. 

by observations with a fluoroscope. It is hardly neces
sary to dwell upou the importance of this instrument 
as an adj unct in the use of the Roentgen rays in sur
gery. It is extremely ingeniom; from a scientific point 
of view, and we are indebted to the Rochester Fl uoro-

1 0 1  

the arms of the fluorometer are two pins or sights 
shown in our view of the table. By means of these 
sights, the foreign object having been brought in 
line with them and the proper adjustment having 
been made, a correct line is produced with the sights 
and the foreign object coincident. Attached to the 
table is a m etallic grating with meshes of exactly one 
inch. This grating when in position is square wit h 
reference to the table upon which the patient is placed. 
and the normal position is close to the side of the pa
tient opposite to the source of the energy. The fluoro
scope is placed against this grating, and it will be seen 
at once that measuring from any point desirable on the 
surface of the patient to the foreign object is but the 
matter of a moment. The movable pins on the arms of the 
fluorometer now come into use. These pins are placed 
equidistant from the base of the fluorometer, which is  
of course squared with the table ; then, when the table 
with its patient is adjusted so that the pins or sights 
coincide with the foreign object, it wi l l  be known that 
all three are in the parallelism of the rays, and that the 
characteristic distortion caused by the angle of the 
rays has been elim inated, and the measurements taken 
with the eye. by means of the metallic grating, will thus 
enable the surgeon to chart unerringly the position of 
the foreign object with reference to the surface of the 
body which contains it. 

How far " in " from the surface of the body it may 
be, however, is at this point a mystery. Now, without 
moving the patient or disturbing the position of the 
fluorometer, the second observation is taken. For con
venience in using the fluoroscope a section of the top of 
the table is removable, as shown in our first engraving, 
and a proper fluorometric appliance substituted by 
means of which the second right line of the right 
angle is determined. The aperture in the table is also 
provided with the metallic grating and the fluorometer 
is provided with an attachment which closes the side 
of the instrument which was opened during the first 
observation. When the surgeon takes a position be
low the table, he obtains a view w hich is exactly at 
right angles with the first. The pins are again brought 
into use, and the table, patient and fluorometer to
gether brought into parallel ism with the rays, the tube 
having now been placed over the patient. It will be 
seen at once that. while the first operation locates the 
foreign object on an exact cross section, the second 
observation shows the exact position occupied by the 
foreign object in that cross section. The position of 
the foreign object again with reference to the points on 
the cross section of the subject and with reference to 
certain points on the fluorometer is at once charted 
by the aid of the meshes of the metallic grating. N eces
sarily, the foreign object m u st be situated at the point 
where the two l ines coincide. All the elements of dis
tortion haye been eliminated-both the distortion caus
ed by the position, also the distortion caused by the 
angle of the ray. 'Vhere the point is can, of course, 
be at once ascertained by measurements on the surface 
of the bod y. 

Fig. 2.-THE FLUOROMETER IN USE. 

In practice, the surgeon indicates the first cross sec
tion obtai ned by a line of India i n k  or iodine on the 
body, and i s  thus enabled to establish the position of 
the object by measu rements from points on the exterior 
of the subject with as much exactness as if the body or 

limb were actually severed at the first cross section and 
presented to view. If it is desirable to preserve a rec
ord of the observations, all which is necessary is to pro
duce a fluorograph by substituting the sensitive plate 
for the field of the fluoroscope back of the grating and 
making the necessary exposure. 

a better term, may be called a " correct shadow " could 
be found, and then retaining the same relative position, 
a second angular view be taken. It  must be remem
bered we are dealing with a shadow which is not only 
treacherous but is lacking in  dimension of thickness. 

Further i nvestigation showed that the only practical 
solution of the difficulty was to establish a defin ite 
cross section of the patient or the limb by means of 
angle pieces, which would be less permeable than any 
port ion of the subject and whi('.h could be made to re
tain their relati ve position to the subject and with the 
pamllelism of the rays through the process of produc
i n g  the angles. After long experimentation, an ap
p l i ance was perfected which conforms in a general way 

to the shape of the body and at the same time preserves 
the position of the body squarely in its relation with 
an adj ustable table. 

The function of the i nstru ment whieh we describe is 
to establish with preciRion the location of any foreign 
o bject within the human organism wh ich is i lupermea
hie or comparath'ely so to the  X rays. In other words, 
i t  is the province of the " fluorometer " to enable ob
servers to form an exact and certain diagnosb of the 
presence of bullets, need les, ealculi or any other sub 
stance which is comparati vely more dense i n  its fluoro
scopic shadow than the subject in which it is contained. 
It is also i ts fu nction . by eliminating the d istortion of 
position and the distortion caused by the divergence of 
the rays, to provide the surgeous with absolute and 
reliable measurements in case of ctisloeations. frac
tures or a.ny abnormal conditions of the anatomy which 
are suscepti ble of reproduction in the Roentgen ray 
shadow. - It is a feature of prime importance in the fluorometer 

meter Company, of Rochester, N. Y . ,  who are the mak
ers of the Dennis fluor ometer, for the particulars which 
we present to our readers. 

The fluorometer consists of a set of metallic angle 
pieces which in their use with the X rays are capable of 
being squared 

In the case of a bu llet i n  the brain cavity, elements of 
uncertainty of location, having in view the desirability 
of a possible operation for its removal, become very 

with an adj ust
able table. The 
patient is laid 
on the table, 
Fig. 1, and a 
f l u o r o m e t 6 r  
a p p l i a n c e  is 
a d j  u s t e d  a s  
shown i n  Fig.2. 
The fluorome
ter is b rought 
w i t h  t h e  
bod y into par
allelism w i t  h 
the rays ; that 
IS,  w h e n  the 
proper position 
of the cross sec
tion is obtain
ed, t h e  t w o  
arms of the flu
orometer w i l l  
pre�ent a cha
racteristic sin
gle shadow on 
the field of the 
fl u  o r o  s c o p  e. 
Adj ustable to FiB" a.- LOCATING A FOREIGN BODY IN THE BRAIN CAVITY WITH THE FLUOROMETER. 
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grave. After what has been said about the nature of 
the Roentgen shadow, it requires no argument to show 
that a very slight variation of the position occupied by 
the head would produce a distortion which would pre
clude successful exploration. By means of the fluoro
meter the position of a foreign object in the brain cav· 
ity is ascertained with precision, as in the case of the 
body already given. It becomes merely a matter of 
cross sections and surface measurements, a definite 
base line being at the service of the surgeon. Out' 
third engraving shows the method of using the fluoro
meter on the head. 

.. � . ,  .. 
THE RIVERSIDE DRIVE VIADUCT, NEW YORK. 

The handsome steel viaduct now in course of erec
tion across Manhattan Valley, which latter runs in a 
general east and west direction in the neighborhood of 
One Hundred and Twenty· ninth Street, New York, is 
intended to form a connecting link between the River
side Drive and the newly constructed Boulevard La
fayette. 

The Riverside Drive is the main thoroughfare 
through the famous Riverside Park, a strip of orna
mental park land extending along the lofty banks 
of the H udson from Seventy-second Street to Clare
mont, in the neighborhood of One Hundred and 
Twenty-seventh Street, a distance of two and three
quarter miles. Here the ground falls somewhat abrupt
ly to One Hundred and Twenty-ninth Street, and the 
drive swings around the brow of the hill, forming a loop 
by which horsemen and vehicles can return. 

The Manhattan Valley has a width of about a quar
ter of a mile and is intersected by six different streets, 
one of which constitutes the main approach to the Fort 
Lee ferry and is traversed by horse and cable car lines, 
the latte'!' feature alone rendering the valley unsuitable 
for the construction of an intersecting public driveway. 
At the north end of the valley the ground rises abruptly 
to the Washington Heights, a ridge or tableland which 
extends northward between the Harlem and H udson 
Rivers to the extreme limits of Manhattan Island. At 
One Hundred and Fifty-seventh Street a handsome 
driveway, known as the Boulevard Lafayette, diverges 
to the left from the Boulevard-the main drive
way of New York, practically a continuation of Broad
way-and follows the lofty banks of the Hudson 
River for a distance of three miles, or nearly to the 
northern limits of Manhattan Island. Both this boule
vard and the Riverside Drive to the south of it are rich 
in features of natural beauty. Follo wing with easy 
curvature the bluffs of the lofty river banks, they give 
a broad outlook upon the waters of the Hudson River, 
the frowning cliffs of the Palisades and the distant hills 
of New Jersey. Among the many handsome drives in 
suburban New York these are, in some respects, the 
finest-certainly they are the most unique. 

The handsome viaduct which forms the subject of 
our front page engraving is being built for the purpose 
of connecting the two drives and affording a continu
ous high level boulevard from Seventy-second Street 
to the west end of Dykeman Street, a distance of seven 
and a quarter miles. The latter street is practically the 
northern terminus of the Harlem River Speedway, 
which will shortly be opened to the public, and when 
this is completed it will add another three miles of spa
cious roadway, thus providing a continuous drive of 
ten miles along the picturesque banks of the H udson 
and Harlem Rivers. An illustrated account of the 
Harlem Speedway will be found in our issues of Feb
ruary 6 and 13, 1897. 

The viaduct has been designed with a view to har
monizing its appearance with the surrounding natural 
and architectural features. Including the masonry 
approaches at either end, it will be 2,074 feet in length. 
The southern approach is located j ust :below Clare
mont, a villa rich in historic interest, and immediately 
to the south of Claremont rises the majestic pile of 
the Grant Memorial Tomb. The viaduct connects 
with the Riverside Drive at the center of the loop by 
which the latter encircles the northern span of the 
high land on which the drive is located. The en
trance will be carried on a masonry approach 262 feet 
long, which includes a stone arch span across one 
of the east and west streets. The steel structure, 
1, 564 feet long, is carried on a series of steel arches of 65 
feet span. supported on slender steel lattice piers. 
The roadway, which is 60 feet in width, is built at 
an elevation of about 70 feet above the ground level. 
Ten-foot sidewalks are provided on each side of the 
roadway, and at regular intervals balconies are built 
out from the foot ways to afford places for rest and ob
servation. Elaborate scroll railings will protect the 
sidewalks, and upon these will be placed thirty-six 
ornate cluster lamps, a pair of lamps being placed over 
every alternate pier. The southern entrance will be 
widened out and bounded with semicircular parapet 
walls, at the center of which stone staircases will lead 
down to the lower level of the valley. The masonry 
will be finished in coursed ashlar limestone. The pe
destals, copings, capstones, etc. , will be of granite, 
hammer dressed. 

The semicircular arches of the viaduct will be of 
plate girder construction. They will be 3 feet in 
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depth and will have a rivetell connection to the tops 
of the steel columns. The latter will be oblong in 
section, lIleasuring about 3 feet by 5 feet, and of lat
ticed plate construction. The plating of the columns 
will be carried up between the spandrels of the arches 
to the level of the floorbeams, where it will finish off 
against a continuous cast iron fascia plate which will 
form an ornamental cornice below the footwalks. The 
spandrels will be filled in with vertical posts which will 
transfer the load of the floorbeams to the arches. 
These posts will be stiffened by light semicircular 
struts. The floor will be carried on floor beams 5 feet 
in depth, of which there will be six to each span, and 
upon these will be thirteen rows of 12- inch longitudi
nal I-beam floor joists. The crowning of the roadway 
will be secured by placing cast iron blocks of varying 
depth between the joists and floor beams. Above the 
joists will be a solid floor of riveted % inch buckle 
plates. The sidewalks will be carried upon brackets 
of %-inch steel plate, and covered with corrugated iron 
floor plates. The plating of the road way and sidewalks 
will be covered with a paving composition of coal tar 
residuum and broken stone and upon this will be laid 
the asphalt surface. 

The structure is designed to carry a moving load of 
100 pounds on every square foot of roadway and side
walks, and 10 pounds per foot is allowed for snow and 
slush. In addition to this, provision was made in de
signing the steel work for the following concentrated 
loads : Twenty tons on two axles of a wagon or truck 
spaced 12 feet apart, the wheels being 5 feet apart. 
The roadway must be able to sustain this load safely 
at any part of the viaduct. The wind pressure is cal
culated at 500 pounds per lineal foot. The contract 
price of the structure is $570,000. 

It will be seen from our engraving that the viaduct 
will present a bold and yet graceful effect, and will be 
thoroughly in harmony with its surroundings. The 
point of view is supposed to be from a position above 
the Hudson Ri"er to the south of the Grant Memorial. 
and we are therefore looking in a northeasterly direc
tion. The easterly brow of the Washington Heights 
IS easily recognizable, and beyond it may be traced the 
course of the Harlem River, ,while on the distant hori
zon are the wooded hills of Long Island. To the west 
of the viaduct is the Fort Lee ferry and its adjacent 
wharves and along the base of the bluffs at tide level 
are the freight tracks of the New York Central Rail ·  
road. 

The plans of the structure were drawn by Mr. Francis 
Stuart Williamson, M. Am. Soc. C. E. , of this city, to 
whom we are indebted for the data from which the 
present article was prepared. 

• I e  J • 
Recent Archmologlcal NeU's. 

After more than twenty years of discussion, and in 
spite of the systematic opposition of the military en· 
gineers, the French govern ment is submitting to Par
liament a scheme for the demolition of the fortifi
cations of Paris from the Seine to the Porte de Flandres, 
a stretch of about eight miles. It is expected, says The 
Builder, that the Chamber will ratify the proposal, 
which will be of great service to Paris, in removing a 
boundary which stands in the way of free extension of 
the city, while it is no longer of value as a fortification. 
and, in fact, counted for nothing in the defense of Paris 
in 1871. In its place (if removed) a grille or wall of 
some kind will be erected, in order to recognize the 
rights of the octroi : and around this it is proposed 
that there should be a zone of public squares and new 
roads" which will probably have the satisfactory effect, 
among others, of lowering house rents in Paris. 

The new year will hardly have got well on its course 
when to the Doges' Palace in Venice will b3 restored 
the great lion, erected there by Doge Andrea Gritti, 
who ruled from 1523 to 1538. To Gritti belongs the 
honor of restoring to Venice all the possessions she 
had held before the League of Cambrai. Gritti's mon
ument was this lion, set up before the middle gallery 
of the palace on the west side, twenty-three meters 
from the ground. After the fall of the Venetian oli
garchy vandals swept the lion away. The restored 
work, from the sculptor Urbano Bottasso, represents 
a majestic beast, at whose side kneels a doge in robes 
of state. 

'.rhe record of the antiquity of domesticated dogs 
does not even stop with the earliest known Egyptian 
monuments, says Knowledge. Not only were such 
breeds known in Europe during the iron and bronze 
ages, but also during the antecedent Neolithic or 
polished stone period. These have been described by 
Profs. Rfitimeyer and W51drich, and those who are 
acquainted with the difficulty of distinguishing be
tween some of the living species by their skulls alone 
will understand the laborious nature of the task. 
8till these authorities appear to have made out that 
,the Swiss, N eolithiC dog (Canis palustris) had certain 
cranial resemblances to both hounds and spaniels, 
and thus indicated an advanced type, which is con
sidered to have been derived from neither wolves nor 
jackals, but from some species now extinct. Two other 
breeds have also been recognized from the superficial 
deposits of th8 Continent ; and if, all iii very likely to 
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be the case, any or all of these races are the forerun
ners of some of the modern breeds, it will readily be 
understood how complex is the origin of the mixed 
group which we now call Canis familiaris. 

. . . .. . 
Cleaning Old 011 Paintings. 

Long articles can be found on this subject in a great 
many books, of which the commencement has already 
been forgotten when the end is reached. If one desires 
to clean old oil paintings, the first thing to be done is 
to find out the cause of the darkening of the picture, 
and according to this the remedies are applied. 

It is obvious that the darkening of the picture must 
primarily be ascribed to the dust which has accumu
lated upon it and to the products of bad combustion, 
soot and its companions, and these parts one must 
always first strive to remove, which is either done with 
water or with soap and water (best fat soap). This 
will generally also take off some of the accumulated 
smoke which has covered the picture with a brownish
yellow veil and which is removed with spirit of sal 
ammoniac, dil uted with twelve parts rain water, where
by the former is sufficiently thinned so as to be per
fectly harmless to the oil paint, while it is still strong 
enough to 'dissolve the smoke ; whether it will do the 
work if still more diluted can be readily ascertai ned by 
experiments. 

If this does not render the picture lighter, it has usu
ally been varnished. in former times, over the accum u
lated dirt and smoke and frequently, in the case of old 
pictures, with a very fat copal varnish, i. e. , one rich 
in oil, which became quite dark yellow itself, through 
age, and underneath which lies another smoke film. 
This layer is one of the worst. It may be removed in 
various ways, but great caution is necessary. If the 
picture is not too large, the varnish may be dissolved 
by alcohol vapors and removed with a turpentine wad. 
For the former purpose place pieces of cotton or linen 
cloth upon It glass or metal plate, saturate them with 
alcohol and lay wooden strips about 2 to S centimeters 
(%; to 1� inch) high around, and upon this the picture 
with the face downward. The spirit vapors soon soften 
the varnish, and when this is done it is taken off with 
turpentine. Care m ust be taken that the oil paint is 
not softened and taken off at the same time. Or mix 
two parts . of turpentine to about one part of spirit ; 
pour the m ixture into a bottle which has a fine tube 
leading through the cork and sprinkle some of it upon 
the picture, whereby the oldest varnish will be dis
solved in a short time. Soft colors, such as the blue of 
the sky, covered flesh tints, draperies, etc. , are less apt 
to be attacked by this tincture than the glazings in 
the shadow sides, and particular caution should be 
exercised here. Fortunately, these can be easiest re
stored by a skillful hand. After the varnish has been 
removed there is frequently still some smoke on the 
picture, which must be taken off with the first-named 
sal ammoniac water, using clean water to rinse off with. 

In place of the last mixture one may be prepared of 
copaiva balsam and spirit in equal parts, or of the 
latter and caustic ammonia in eq ual parts. The latter 
will likewise dissolve the varnish, although more 
slowly, which is no disadvantage, however. The am
monia will at the same time dissolve the soot. 

When the picture is clean it is saturated with oil, 
which is allowed to soak in for a couple of hours ; then 
all that has remained on the surface is carefully wiped 
off with cotton wool and a little powdered starch. No 
oil should stay upon the colors, because it will turn 
yellow in a short time and render the picture dark 
again. 

For revarnishing the picture, we have found most 
suitable a thin dammar varnish, as it does not darken 
and can be readily removed. 

Repainting or restoring pictures with colors is the 
most difficult job of all, and, if possible, recourse should 
be taken to erasing and then cleaning the spot under 
which there was still dirt. 

For renovating, lakes of dammal' varnish with a little 
oil are best suited, as they do not become darker to 
such an extent as oil colors. -Translated from the 
Maler Zeitung. 

.. . . . .  
Influence of Wealth on Mortality. 

On the influence of wealth on mortality, the Bres
lau statistician, Neefe, publishes an interesting paper 
in the Zeitschrift fuel' Hygieine und Infektions Krank
heiten. As a criterion of the means, the amount of 
the rent paid was taken. In 1896 there died of every 
1,000 living persons who paid a rent up to 300 marks, 
20 '7 ; with a rent of 301 to 750 marks, 1 1 '2 ; the rent 
ranging between 751 and 1 , 500 marks, only 6 '5 ; the 
average being 17'6 persons. While according to these 
figures the mortality of the Breslau poor population is 
three times as large as that of the rich, it is in reality 
much larger, because the deaths not included therein 
(servants, journeymtln, persons who died in the hos
pitals, etc. ) may be assumed to belong almost exclu
sively to the first class . The greatest difference in the 
mortality was, of course, shown by the babies : more 
than half of those born alive belonging to the poor 
population died in babyhood, while the deaths of 
babies of the rich amounted to only one-sixth. 
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" Tapping the Rock for Water." 

To the Editor of the SCIEN'�'IFIC Al\<1ERICAN : 

I read with interest your article in last week's issue, 
" Tapping the Rock for Wate.·, " ' showing how pure 
water has been obtained from the granite rock� along 
the coasts of Norway, despite the old geological theory 
that water cannot be found in g.·anite. 

You say, " The boring in hard rock would probably 
have the sallle result in other countries. " Let me tell 
you the result here in South Carolina : 

This town of 5,000 inhabitants is b uilt over granite. 
The stratum is from 15 to 50 feet beneath the surface. 
Recently we became suspicious of water from shallow 
wells, because of the danger of surface d rainage and 
contamination ; and, there being no convenient stream 
from which to get a supply, an artesian well was sug
gested. Notwithstanding the old theory against water 
in granite rock, the work was undertaken by the ad
vice of Prof. Powell, an up-to-date geologist of our 
college. 

The first 40 feet was through clay and loam ; then a 
hard granite rock was struck. The dri l l  was kept going 
for weeks. At the depth of 285 feet a stream was 
struck in a cre\'ice of the rock. Every i nch of the way, 
except the first 40 feet, had been through solid granite, 
and only the short segment of 40 feet required to be 
curbed. A test was made with a steam pump and the 
mini m u m  flow was found to be 200,000 gal lons a day. 

The water stood WIthin 3 feet of the surface, on a 
steep hillside. A trench was cut, and for several 
months before the waterworks were completed it was a 
flowing well .  

We have now an excellent system of waterworks with 
an abundant supply of water absolutely pure and 
wholesome-not simply wholesome, but possessing 
valuable medicinal properties, containing, among .other 
ingredients, l ithia and sodium sulphat.e. 

'1'he experience here has been repeated, under simi
lar circuUlstances, at Chester, 50 miles away, and at 
Laurens, 30 miles. 

Artesian wells have solved the question of pure water 
in South Carolina; not only in the marshy, malarial 
seacoast country-where fevers have been reduced 
more than 30 per cent- but in the middle and upper 
sections also that rest on solid gran ite. W. 1I. W. 

Newberry, S. C. , January 24, 1898. 

Price. for Work . of A rt. 

The private or publ ic  sale of works of art by the 
gretl.t masters is always sure to awake great interest in 
the cultivated. In the " Almanach H achette, "  for 
1894, there is a table of fifty pictures which have sold 
fot· the highest prices in recent times. The largest 
price which a picture has brought was paid for 
Raphael's " Madonna Ansidei ,"  which was purchased 
for the National Gallery of London by the nat!on for 
$350,000. The National Gallery also has the unique 
distinction of owning the second most expensive pic
ture, a portrait of a man by Morone, which sold for 
$300,000. Next in order comes Jean-FranQois Millet's 
" La Bergllre, " which was purchased by M. Chauchard 
for $200, 000. The same col lector is the happy possessor 
of the celebrated " Angelus, " which was sold to him 
for $110,000. '1'he Rothschild family have a number 
of almost priceless masterpieces. Edm. de Roth
schild paid $160, 000 for Rubens' .. Jardin d'Amou r ; "  
he also plll'chased three of Gainsborough's portraits 
of women for $375,000. Alph. de Rothschild paid 
$120, 000 for Raphael's portrait of Cresar Borgia, and 
$250, 000 for t.wo wOl'ks of Rubens. Gust. de Rothschild 
paid $ 150,000 for two works of Rembrandt. The late 
Duc d'Aumale pn rchased Raphael's " Three Graces " 
fOi' $125, 000, and Madame Guinness, of London,  paid 
$240,000 for two works of Rembrandt. The Museum 
of t.he Louvre, Paris, purchased " The Assumption " by 
M uril lo for $120,000. The portrait by Albert DUrer in 
the Museum of Berlin was acquired for $90, 000. Mun
kacsy's . . Christ Before Pilate " was sold for $100, 000. 
Meissoniers bri ng enormous prices in relation to their 
size. The " 1814 " was acquit'ed by M. Chauchard for 
$ 110, 000 ; . his " 1807, " now in the Metropolitan Museum, 
was bought for over $60,000. Van Dyck's portrait of the 
Marquise of Spinola was sold for $100,000. The National 
Gallet·y, at t he sale of the collection of the Duke of 
Lansdowne, bought ttll"ee works by Velasquez, Morone 
and Holbein for $300, 000. There have been a number 
of other pict ures sold for $60, 000 ot' over, among them 
being Mr. Havemeyer's " Gilder," by Rembrandt, 
which cost $60,000. It is not often that a Raphael is on 
the market. At the present time the " Virgin with the 
Candelabra " is for sale. I t  was bought at the Monroe 
col lection of 1882 fot· $100,000. If this second or third 
rate work of the great painter of UrbiQo is wort. h over 
$100,000, it  is an mteresting question to know what 
t he market price of a masterpiece l ike the Madonna of 
San Sisto or the Madonila of Foligno would be. 

• • • • • 
IN Buenos Aires (Argentine Republic) and Para 

(Bl'azil) street cars are drawn by m ules at It 8peed of 
ten miles and over per bour. -La Vie Scientifique. 
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lUlscellaneons Note. and Receipt •• 

Autographic Ink.-Autographic ink is made by melt
ing together the following substances : 10 parts soap 
(white grain soap), 10 parts wax, 3 parts tallow, 5 parts 
shellac, 5 parts mastic, 3 parts lampblack. 

Pormoform Powder.-This is  recommended by the 
Crown Pharmacy, in Berlin, as a disinfecting remedy 
against perspiriug feet. It is a white powder with a 
faint thymol odor, composeu of 0 '13 per cent of formal
dehyde. O · 1  per cent thymol , 34'44 per cent oxide of 
zinc and 65 '27 per cent of starch. Applied to wounds 
and purulent secretions, a great disinfecting power is 
said to be attained ill consequence of the splitting off 
of formaldehyde. 

Negative Laoquer.-l . Amber, 50 grammes ; sandarac, 
100 grammes ; alcohol, 1,000 c. cm. ; castor oil, 1 gramme. 
2. (Hard negative lacquer. ) Sandarac, 250 grammes ; 
Venetian turpentine, 25 grammes ; oil of lavender, 30 
grammes ; ether, 30 grammes ; absolute alcohol, 665 
grammes. 3. (According to Andres. ) Sandarac, 150 
grammes ; oil of lavender, 110 grammes ; chloroform, 
20 grammes ; spiri�, 720 grammes. 4. (According to 
Andres.)  Bleached shellac, 125 grammes ; mastic, 25 
grammes ; oil of turpentine, 25 grammes ; spirit, 885 
grammes. 5. (According to Valenta.) Angola copal, 
60 grammes ; amber, 10 gt'ammes ; ether, 600 grammes ; 
acetone, 100 grammes ; chloroform, 20 grammes. 6. 
(According to Klaussner. ) Dammar gum, 110 grammes ; 
mastic, 7 grammes ; benzole, 883 grammes. -L. Drog. 
Ztg. 

Some Cosmetics.-The Seifen Fabrikant gives the 
fol lowing recipes : 

·Wash. -l liter of distilled water ; rice flour, � pound; 
violet powder, iS5 grammes ; glycerine soap, 10 
grammes ; bergamot oil, 6 grammes ; and iris oil, 5 
grammes. 

Skin Gloss. -Potash, 50 grammes ; spermaceti, 56 
grammes ; rice flour, 500 graIlllnes ; benzoin powder, 20 
grammes ; bitter almond oil as required. 

Toilette Glycerine.-Glycerine of 20· B. , 2 kilo
grammes ; rose water, 2 kilogrammes ; sodium bicar
bonate, 30 grammes. 

Athens Water. -Calcium carbonate, 70 grammes : 
sassafras wood oil, 250 grammes ; rose water, 4 liters ; 
orange blossom water, 4 li ters ; spirit (96 per cent), 1 l iter. 

Cold Cream.-Almond oil, 500 grammes ; white wax, 
90 grammes ; spermaceti, 90 grammes ; rose water, 280 
grammes ; bergamot oil, 2 grammes ; lemon oil, 8 drops ; 
rose oil, 2 grammes. 

Castor Cream.-Castor oil, 500 grammes ; almond oil, 
160 grammes ; spermaceti, 65 grammes ; geranium oil, 5 
grammes ; lemon oil, 5 grammes; 

Mites in Sweet Wines. -For some time past there has 
been great excitement in the countries which produce 
sweet wines, says the Sch w. Wein Zeitung, for it has 
been shown that a large number of mites are found in 
such wines as Malaga, Muscatel, Samos, etc. Up to 
the present it was believed that liquids, and especially 
alcoholic ones, were free from these animals and that 
mites only occurred on dry foods stored in dark and es 
pecially in damp rooms. N ow this opinion must be 
discarded as erroneous, for the sweet wines do not con
tain isolated mites, but large quantities of them, full 
grown ones as well as numerous young, which shows 
that they multiply readily and quickly in  the liquid. 
The mite discovered in the sweet wines is the Acarus 
passulorUlll ,  which is found on dried prunes, figs, etc. 
Examination of the wines infested with mites has on 
a whole not given a very bad result, inasmuch as the 
taste of the wine is not changed and its alcohol .is not 
perceptibly decreased. The mite seems to sUbsist on 
the vegetable cells of the yeast, which it sucks out. It 
has also been established with tolerable certainty how 
the mit.es get into the wine. The name of Acams 
passulorum, which has been given them, signifies mite 
of the dried currant, on which the animal is very fre
quently met with, as well as on the dried grapes which 
are used for making wine. In the wine made from the 
latter the mites are mostly found, as they pass f�om the 
dried grapes, which are often kept fo.' years, into the 
btwerage. They frequently show themselves in the 
Grenache wine, which does not only come from Rous
sill on, but also from Alicant, which is one of the prin
cipal exporting centers for dried grapes. As a general 
rule the wines produced from dried grapes are not 
considered detrimental to the health ; but thetr com
mercial value is much below that of the wine from 
freshly pressed grapes. To substitute the former for 
the latter is a, deception which can now be more easily 
proved by the presence of the mites. If wine prepared 
from fresh grapes should contain mites it may be taken 
for granted that it has been poured into an imperfectly 
cleaned cask, in which there had been a wine infested 
with m i tes. Hence attention sboul d  be paid to scald 
t h e  casks previously with  hot water. In any event it 
is not necessary to throw away wine containing mites. 
The ani mals remain on t.he surface, forming a whitish 
):tyer. Hence, it suffices to filter the wine before it i!' 
placed on the market. Finally, l ight also kills the 
mite, and by exposing the bottle to it for some hours, 
one is sure of exterminatinlr the animals, if any are 
.till prelient. 
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Prof. Lenard, of Heidelberg, who first discovered the 
cathode rays, has received from the French Academy 
of Sciences its prize of 10,000 francs. 

There was a time when the government of India had 
to import annuaHy $250,000 worth of quinine, and did 
not get enough of it even then. After a great man y 
experiments, the cultivation of the cinchona tree was 
made successful in India, and now there are 4, 000,0(:0 
trees in Bengal, and every rnral post office in India 
sells a five grain packet of the drug for half a cent, 
while the government makes from $2,000 to $3,500 a 
year out of the profits. 

M. Flammarion, the astronomer, h as been discussi n;; 
the hypothesit! of Schiaparelli, recently supported by 
Mr. Lowell and other observers, to the effect that the 
planet Venus, by rotating round her axis in the same 
period as she revolves round the sun, always prt'sents 
the same face to the sun, as the moon does to the earth 
for the like reason. Flammarion thinks that the 
marks on the surface watched by Schiaparelli are 
effects of atmosphere and sunlight, and not on the 
body of the planet. He points out that the deep at
mosphere of Venus probably absorbs so much of the 
light from its surface that we are unable to see the 
latter. Even the earth's atmosphere absorbs one
third of the light from the surface. 

Probably t.he most reliable data as to melting points 
is published by Prof. S. W. Holman, in conj unction 
with R. R. Lawrence and I". Barr, in the " Proceedings 
of the American Academy, " November 13, 1895. 

Aluminum, melting poI nt, 660 degrees Centigrade, 
Silver, U to. 970 " .. 
Gold, 1,062 
COPpef, 1,005 
Platinum, 1,700 

The aluminum experimented upon contained 99 '93 per 
cent aluminum, with 0 '07 per cent silicon. The sih'er, 
gold, copper and platinum were of the purest quality 
obtainable, probably with less t han three one-hun
dredths of <)ne per cent of impurity in each case. 

A life of the late Sir James Simpson. has just been 
published, written by his daughter, and contains 
many interesting facts connected with his life not gen
erally known before. James Simpson was the son of 
the village baker at Bttthgate, in Linlithgowshire. At 
the age of fourteen he went to the University of Edin
b urgh, and was one of the hard-working, frugal race 
of Scotch scholars. He lived on $50 a year, his only 
extravagances being books. A significant entry is 
quoted from his diary, says 'rhe Medical Record. It is 
as follows : . .  Finnan haddies, 2d. (4 cents) ; bones of 
the leg, £1 10s. " ($7. 50) In 1838, when he was twenty
seven years old, he became lecturer in obstetric medi
cine in the Extra·Mural School. T wo years after he 
was appointed professor of obstetrics at the university. 
In 1847 he discovered chloroform. At the early age of 
fifty-eight he died, his end hastened by overwork. 

Prof. F. E. Nipher has recently measured the fric
tional effect of moving trains upon the air near them. 
His apparatus consisted of a hemispherical cup, which 
he could fix at distances up to thirty inches from the 
window of a railway carriage. The mouth of this col
lector was turned toward the direction i n  which the  
train waS moving at  the time of  observation ; and the 
pressure due to the motion was conveyed to a pressure 
gage by means of an India rubber tube attached to 
the back of the collecting cup. The results obtained 
showed that a large amount of air is dragged along 
with a rapidly moving train, the motion being also 
communicated to air many feet away. Most people 
believe that it is dangerous to stand near a train going 
at full speed, and Prof. Nipher has now proved that 
the moving air is a real source of danger. The air not 
only possesses sufficient power to cause one to topple 
over, but it also communicates a spinning motion tend
ing to roll a person under the train, if the nature of 
the ground does not prevent such a result. 

Attention has lately been called to the investiga.tion 
of Dr. G. S. Hall, President of Clark U niversity, on the 
things that most arouse fear. Taking the subjects 
broadly, it appeared that out of 298 classes of objects 
dreaded 1>y 1 ,707 individuals, thunder and lightning 
were the ones creating the greatest alarm and anxiety. 
And yet, as pointed out by one of the electrical jour
nals, a thunder storm might compare with Mr. John 
Bright's express train as the safest thing on earth to be 
in. Records have been carefully kept of accidents and 
deaths from ligbtning stroke or thunderbolt, and they 
are apparently on the decline, the period 1890-93 show
ing only 193 dbaths a year for the whole United States. 
On the other ha.nd, 200 people are drowned in New 
York City every year, 150 are burned or scalded to 
death, and 500 die from falls of various kinds. It is the 
rarest thing in the world, literally, for any one of 
Greater New York's citizens to · be ki l led by l ightning, 
and yet when a thunder storm in vades this region 
most of the three mill ion i nhabitants are decidedly 
fearful and uncomfortable. The statistics show that, in 
respect of immunity f.·olll accident by l ightning, the 
modern city ill intlnitely safer than the open coun
tI7. 
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104 " itutifit jmtritau. [ FEBRUARY 1 2, 1 898. 
DDIO AND SMALL INDEPENDENT REFRIGERATING machines suitable to the requirements of a single store of refrigerating adopted by the Atlantic Refrigerating 

PLANTS. or dwelling were made by the makers of large machin- Company, of Springfield, Mass. , who are devoted ex-
It is only within the last four or five years that the ery, and were not satisfactory. Although the laws of clusively to the manufacture of medium and small 

makers of refrigerating machinery have turned their artificial refrigeration are unvarying, the rules govern- sized plants of the kind above referred to. The re
attention to the production of refrigerating plants ing its application will vary greatly. It is one thing frigeration is accomplished by the compression, conden-

A REFRIGERATING PLANT, SHOWING REFRIGERATING MACHINE AND REGULATOR AND COILS IN REFRIGERATOR. 

suitable to the needs of small users. Previous to this 
period, the whole attention of manufacturers was given 
to the construction of large machines, which are rle
quired for refrigeration on an extended scale, and while 
the design and equipment of large cold storage plants 
has been brought to a high state of perfection, and its 
theory and practice are well understood, the moderate 
user, in the person of the small manufacturer, the store
keeper, the householder or " mine host of the inn," has 
been left to the tender mercies of the door-to-door ice 
vender. 

The first attempts to produce small refrigerating 

to refrigerate a single unit in the shape of a great room 
in a brewery, and quite another t hing to refrigerate a 
number of single units represented by a score of sepa
rate refrigerating boxes, in the various flats of an apart
ment house ; hence the earliel' attempts to introduce 
small plants were almost invariably marked by failure. 
Of late years, however, the work has been taken up as 
a specialty by various firms, with the result that it is 
now possible for artificial refrigeration to be secured in 
small units for about the same figure as the ice is sup
plied by the ice companies. 

The accompav-"ing engravings illustrate the methods 

sation and expansion of a highly volatile gas in a con
tinuous cycle of operations, the compression and con
densation taking place in a small and compact ma
chine ;which may be located in any convenient spot, 
and the expansion, with i ts attendant refrigeration, 
taking place in a coil of pipes located in the refriger
ating room or " box." 

The machine is of the ammon ia compression type, 
the gas used being pure anhydrous ammonia, which 
is composed of 14 parts of nitrogen and 3 parts of h y
drogen by weight. At ordinary temperature it is a 
gas, and at a temperature of about 30 degrees below 

MEAT MARKET SUPPLIED WITH A COMPLETE ATLANTIC REFRIGERATIN G PLANT. 
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zero F. it l iquefies at the normal pressurp of the atmo
sphere, and, of course, at higher temperatures it lique
fies at higher pressures. 

'I'he refrigerating apparatus  shown in the accompa· 
nying cut is an extremely compact and self-contained 
machine, all of whose working parts are iuclosed, and 
run in  a bath of oi l .  It is provided wit.h a heavy fly
wheel pulley, which may be belted direct to an electriCl 
motor or any suitable power shaft. At one end of the 
pulley shaft is a wrist plate whiClh by means 
of a connecting rod and a rocker arm ope-
rates a rocker beam. Attached to the ends 
of the rocker beam al'e the piston rods of 
the two compressing cyl i nders, which are 
placed in the vertical position to avoid the 
uneven wear which would occur if the cylin-
del's were placed horizontally. 

The compressors are single acting and 

J c itutific �mtri,an. 
the compressor is shut down it will automatically shut 
off the supply of gas to the coi ls. After the gas has 
traversed the coils it is led back to the refrigerating 
machine and passed through a coil in the condenser 
and then led into the low pressure receptacle of the 
" trap. " From the trap it is again drawn into the com
pressors and sent on its cou rse through the pipes. 

The method above described is known as the direct 
expansion system. The Atlantic Refrigerating Com

pany also make use of what 
is known as the combined 

. .  \ . , 

system. This differs from 
the direct system in the 
fact that a part of the ex
pansion pipes in the boxes 
are submerged in tanks 
filled with strong brine, 
the contents of which be-
come intensely cold. When 
the machine is stopped, 
the brine tanks act as a 
reservoir of cold, so to 
speak ; that is to say, they 
take the place of the cold 
gas in  the coils and absorb 
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light and steam heat, in the rent. Such an arrange
ment would insure the abolit ion of the ice box with all 
its attendant inconveniences, a relief which would be 
greatly appreciated by the average householder. 

. 1  . . .  
DREDGING FOR GOLD. 

Gold mining operations in the country lying west of 
the Rocky Monntains are j ust now being carried on by 
two very different systems. In the frozen North the 
pioneer is searching for the· rich placer deposits where 
the fragments of gold are so large and so thickly strewn 
that a single season's work with the miner's pan may 
bring a fortune. In his feverish haste to grow rich the 
miner pays no attention to the finer gold, which is 
allowed to run to waste in the tailings. 

In the historic gold fields of California, on the other 
hand, mining men are giving increased attention to t h e  
recovery o f  gold from placer deposits, where the yield of 
gold per ton is very low. I mproved machinery, capable 
of handl ing the auriferous material at the rate of thou
sands of tons per day, is being employed on gold bear
ing deposits which hitherto it has been considered un
profitable to work. The resu lts have been very grati
fyi ng", and Illany discarded or neglected districts will  
now acquire a positive value. 

The accompanying cut represents the 
Risdon Improved River Gold Dredge, as 
designed by R. H.  Postlethwaite, consulting 
engineer, of San Francisco, California, pat
ents for which are held by the Risdon Iron 
and Locomotive "Works, of that city. 

These dredges are the result of a pr;)cess 
of evolution and many years of experiments 
by the designer and others in New Zealand, 

:.o,,�,.�\� now recognized as the leading gold dredl-'

work with the smal lest practicable clearance 
between the cylinder head and the pIston. 
Particular attention has been paid to the 
design. of the suction and discharge valves, 
which are provided with offsets on the stem 
which permit the passage of the gas b ut 
prevent the valve falling into the eylillder 
should any breakage occur. The discharge 
pipe from the compressor cylinders is led 
into a high and low pre"sure oil trap, located 
behind the cy lindel's, whi ch is divided by a 
diaphragm into two separate receptacles. 
The compressed gas, at 150 pounds pressure, 
more or less, depending on the telll peratUI'e 
of the condensing water, enters the

' 
high 

pressure half of the trap, w here any oil 
which may have been carried over is depos
ited, and collects in a recept.acle at the bot
tom. From the trap the gas is led down to 
a condensing coil located in the " condenser 

SECTION 'rHROUGH REGULATOR, AND COUPLING. 
ing country of the world, from which cou n " 
try Mr. Postlethwaite arrived in April la' ( 
for the purpose of introducing and operat · 

base " of the machine. This is simply a tank in which I the heat from the refrigerator box, maintain ing the low 
the coil is cooled by a constant circulation of cold temperature until the machine is again started. The 
water. Here the gas is condensed and passes down to company also makes use of the brine system, which dif
another tank beneath it, known as the liq u id receiver; fers from those already described in the fact that the 
The liquid ammonia is now ready for use in the re- ammonia pipes are not placed in the rooms or boxes to 
frigerating box. be cooled, but in a brine tank (located usual l y  in the 

The boxes may be one or more, close together or basement of the building), and the cooled brine is cir
widely separated, and of any size (within the capacity culated through another set of pipes placed i n  the 
of the machine) or shape desired. One of our illustra- rooms or boxes. 
tions shows the interior of a refrigerator such as might The uses to which these compact and self-running 
be used in a meat market, large grocery, or in any es- machines can be put are many and various. The ac
tablishment where it is desirable to refrigerate a con- companying illustration shows a six ton plant, in
siderable amount of material in bulk. The liquid am- stalled in a city meat market. At the far end is seen 
monia is led by a small pipe from the machine to the the large refrigerator box divided into a large beef 
refrigerator, where it passes through a very ingenious room, a room for general storage and a freezing roo:n, 

" automatic expansion valve which controls the flow and the temperature of which may be reduced to zero. At 
aclj usts itself to any pressure at which it may be set. one side of the room is another box containing four 
The regulation is effected by means of a flexible dia- large corned-beef tanks and tubs of high-class salted 
phragm controlled by the pressure of the gas, which meats, and a further and entirely novel appHcation is 
acts on a needle valve at the mouth of the liquid am- shown in the construction of the horseshoe shaped 
monia supply pipe. The moment the liquid enters the counter. This is nothing more or less than a con
regulator, which is set for a pressure of fifteen pounds tinuous refrigerator box with a plate gla8s top, in which 
to the square inch, more or less, according to the are shelves upon which plates of cut meats, chops, 

ing his dredger in this country. 
One of these dredgers is now operating on the Yuba 

River, in  Cal i fornia, and is lifting and washing over 93 
cubic yards of gravel per hour from a depth of 45 feeI, 
and extracting and saving the gold therefrom, some of 
which is so fine that it cannot be seen by t:;e naked 
eye, at a cost of 3 cents per yard. The dredger consist s  
o f  two loug pontoolIs, each 9 6  feet long by 9 feet beam. 
These are connected at the stern by a small pontoon 17 
feet long and 5 feet wide, the bow being connflcted by 
a heavy overhung beam. This practically makes one 
boat 96 feet long and 23 feet in width, with a well hole 
5 feet wide running through the center for some 75 
feet. 

The dredger is fitted with a power winch with six 
drums, all being under the control of one man. Four 
of these drums carry lines running from the four cor
ners of the dredger, the other end of the lines being af
fixed to " dead men " or backers on the beach. The 
fifth drum carries the head line. With these five lines 
the dredger can be marle to rapidly take up any posi
tion necessary, one man handling her with the greatest 
ease and nicety and with no loss of time. The sixth 

RIVER GOLD DREDGE ON THE YUBA RIVER-CAPACITY, 2,000 CUBIC YARDS PE R DAY. 

amount of refrigeration req nired, it volatilizes, and in 
so doing prod uces extreme cold which absorbs the heat 
from the surrounding atulOsphflre. At this lowered 
temperature the gas then passes into coils of pipe 
which are arranged on the walls or ceilings of the 
refrigerator. When the expansion valve has been set 
at the proper tension, it will admit just sufficient am
monia to insure the refrigerator being maintained at 
whatever temperature is required. Moreover, when 

steaks, etc. , may be placed and inspected by the 
buyers. Another form of installation which is likely to 
meet with extended application is the refrigeration of 
apartment bUildings. 

Plans are being prepared for the equipment of a 
large six story apartment building with some thirty 
domestic refrigerators-one to each suite of rooms-all 
of which will be operated by a single machine in the 
basement. The refrigeratiou will be included, like the 

winch barrel carries the ladder line, raising or lowering 
the ladder as required . A ladder 67 feet long, built up 
as a heavy lattice girder, is hung at the stern end by a 
bar fixed across a heavy wooden framing. The lower end 
of the ladder carries a five-sided tumbler and is suspend
ed by blocks and tackle to a cross beam. By means of 
a wire rope and blocks the winch can raise or lower the 
bottom end as required. The top tumbler is carried 
by the timber framing some 3 feet above the top end 
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of the ladder. The continuous bucket chain comes 
up the top side of the ladder on rollers round the top 
tUlllbler and back in a catenary curve to the lower 
tUlllbler. The top tumbler is driven through a rope 
transmission and heavy gears by the engine, a verti
cal compound condensing one, which also drives the 
pump and indicates 35 horse power. 

The buckets discharge the material onto a delivery 
plate, down which it shoots into a revolving screen or 
grizzly. The centrifugal pump, throwing 3,000 gallons 
per minute, supplies water to a perforated pipe inside 
the screen. This water thoroughly washes the mate
rial, the finer wash dirt and gold going through holes in 
the screen and falling into a distributing box. From 
the distributing box it passes onto a set of gold-saving 
tables, 11 feet wide, over which the wash dirt runs in a 
thin or shallow stream, and thence into a flume. The 
tables are covered with cocoa matting and expanded 
metal, a finer gold saver than which was never used. 

[FEBRUARY 1 2, 1&)8. 
A LATEEN ICE BOAT. 

During the past few years much study has been 
given to the best form of a sail for an ice boat for the 
purpose of obtaining the greatest propelling result 
under a given force of wind pressure.  

British company (according to tonnage, the Peninsular 
and Oriental Steam Navigation Company) by 3,805 
tons gross and 10, 154 tons net. The following is the 
list : 

One fault  of the ordinat·y square sloop sail was that 
the force exerted above the center of the !'ail was so 
great at times as to cause the wind ward runner to rise 
from the ice and tilt the sail to such an angle that the 

Companies. 

wind would spill over the top of the sail and prevent British. 

the attainment of high speed. P. & o. Steam Navigation Co. (London) . . . .  ' "  . . .  . 
British India Steam Navigation Co. (London) . . . . . .  . 

Lately it has been the study of ice boat experts to T. Wilson, SODS & Co. (Hnll' . . . . . . . . . . . . . . . . . . . . . .  . 
Pacific Steam Navigation Co. (Liverpool) . . . . . .  . 

overcome this defect and provide a sail and rigging Cnnard Steamship Co . . Limited (Liverpool) . . . . . .  . 
h · h Id . .  t · I · ·t · d t Ismay, Imrie & Co. (White Star Line) Liverpool . . . . w lC wou remaiU In a ver tca POSl IOn an preven Union I:!team@hip Co. of New Zealand (London) . . .  . 

the leakage or loss of wind po wer. T his has been Irrawaddy Flotilla Co., Limited (Glasgow) . . . . . . . . .  . 
successfully accomplished by the adoption of the la- . German. 

teen triangular sail especially rigO'ed and designed by Hamburg-American Packet Co. (Hamburg) . . . . . . . .  . 
,.., North German Lloyd (Bremen) . . . . . . . . . . . . . .  . 

H. Percy Ashley, of this city. Hamburg S. A,?erican S.  Nav. Co. (Hamburg) . . . . .  . .  

I t  will be seen from the i l lustration that the center 
Hansa SteamshIp Co. (Bremen) . . . . . . . . . . . . . . . . . . . . . .  

-0 $  o �  
Z � 
-

60 
97 
82 
41 
Zl 
21 
52 
42 

69 
67 
32 
37 

.; � � ., on w "  ", ,,  £ "  Z a O� .s 
-- --

2f2,140 164,836 
251,429 162,4l'2 
159.793 103,450 
\28,836 77.774 
119,47l 65,011 
1 14,290 68,264 

6.';.239 39,371 20,393 12,367 

286,94.'1 174.990 
265,61 3 152,126 
100,646 65.422 

84,867 54,446 

The stones and rocks pass through the screen down a of pressure is quite low near the boat, and by making 
stone shoot, either direct into the river, or, when work- the sail taut or by bagging it the proper wind angle 
ing into a high face of gravel, onto a tailings elevator. can be easily ascertained. 'fhe area of the top of the 

French. 
Mel!l!ageries Maritimes Co. (Marseilles) . . . . . . . . . . . . .  . 
Compo Generale 'l'ransatlantiqne (Paris) . . . . . . . . . . .  . 

Italian. 
Navigazione Generale ltaliana (Rome) . . . . . . . . . . . . .  . 

63 229,837 114,000 
64 166,701 72,l'I.3 

Broadly speaking, wit h  such a dredger as is above sail is so small as compared with the lower portion 
described, any ground which is not deeper than 60 feet I that there is ne vei' top p!'essure enough to raise the 
below water level nor more than 20 feet above, and windward runner off the ice. 
which contains bowlders of not more than say one ton The mast, it will be observed, is composed of two 
weight, can be handled at from 3 to 5 cents per cubic parts forming an inverted /\, or it may be called a wish
yard. The ground need not be in a river, provided the bone mast. The sail is held by a bridle which is raised 
seepage is sufficient to float the dredger and keep the and lowered by a halyard in the usual way. The run
water clean enough to wash the dirt with. The intro- ners are of the rocker type, cUl'veti at each end. 
duction of this dredger will revolutionize placer mining ..... ��r-::'!:'"'�..,.""='!:a 
in this country and will render valuable large tracts of 
land heretofore, on account of their low grade condition, 
unworkable and consequently worthless . 

• I . '  • 

Ho_ it Feels to be Asphyxiated. 

Philip Rearden, superintendent Abbott Quicksilver 
Mi lling Company, of Illinois, Sulphur Creek, California, 
re lates his experience with mining gas in The Mining 
and Scientific Press, San Francisco, as follows : 

96 
Austrian. 

Austrian Lloyd (Trieste) . . . . . . . . . . . . . . . . . . . . . . . .  . .  72 

Spanish. 
Compania Transatlantica (Barcelona) . . . .  . . . . • • • • . .  36 

Danish. 
United Steamship Co. (Copenhagen) . . . . . . . . . . . . . . 109 

Ruse:ian. 
Russian Steam Nav. and Trading Co. (Odessa) . . . .  . . 75 

Turkish. 
ildarei Ma8Bousich (Constantinople). . . . . . . . . . . .  . . . . .  69 

Japanese. 

171 ,041 105,598 

146,560 87,800 

121,161 78,702 

85,525 50,719 

80,659 53,342 

57,842 35,664 
'Nippon Yusen Kabmhiki Kwaisha (Tokio) . . . . . . . . . .  68 161,698 i 101,383 

The following are seven of the largest steamers 
afloat : 

�� .0' I - (fJ �  .; 

I �� . 
Name. ,t ..>  -5 ...: "' ol  � �  CIS � Q. 1,)  E §  -a §  � " "  Q) �  O} � Z a "' ... &:l � Os � S S � .s 

--------- - - - - -- -- - -

Kaiser William der Groase (Ger.). .  625 66 43 
Lllcania (Brit.) . . . . . . ; . . . . . . . . . . . . �01 65 · 2 37 ' 8  
Campanis .Brit.l . . . . . . . . . . . . .  . . . .  601 65 · 2 37 · 8  
Kaiser Friedrich (Ger.) . . . .  . . . . .  6()(l 64 41 
Pennsylvanta (Ger.) . . . . . . . . . . . . ' 1 56C 62 42 
Pretoria (G.er.) .  : . . . . . . . . . . . . . . .  561 r.2 42 
AUgusta-VICtorIa (Ger.) . . . . . . . . . . 521 06 33 · 8  

• ' e  • 

14.34Q 
12,952 
1 2,950 
12,000 
12,261 

8,479 

Washingto n's 'rree. 

5,521 
4.975 
4.94'4 

7,s6i 
3,568 

20,500 
18,(100 
1 8,000 
17,000 
23.500 
�3.500 
15,260 

In our mine we sometimes have to contend with sul
phureted hydrogen, chlorine gas, carbonic acid gas 
and marsh gas, sometimes called fire damp ; and lately 
have had all these to contend with at the sallle time 
alld place. We had struck the ledge, finding, in ad
dit ion to these gases, some petroleum, with a heavy 
flow of water equal to about 4 miner's inches when we 
were driven out of the tunnel by the excess of sulphuric 
acid gas, called by our miners sore eye gas, owing to 
the fact that. it affects the eyes so that the men are tem
porarily blind, and suffer great pain while the eyes are 
affected. We had discontin ued work temporarily, while 
preparing to put in artificial ventilation. I and my bro
thet· went in to examine the tunnel. He had stopped 
to look at something about 250 feet from the breast. 
I went ahead to the breast carefully trying for carbonic 
acid gas along the floor with a candle, also along the 
roof of the tunnel for marsh (or inflammable) gas. I 
fou n d  neither with the light, but within a few seconds 
after reaching the breast, whel'e a large flow of water 
was coming out of the ledge, I found that I was get
t in� very short of breath. I tried to recover, but 
could not do so. My candle was burning brightly. I 
tUl'lled and ran back towaI'd the mouth of the tunnel, 
perhaps 100 feet, at the same time calling to my broth
et· to come to me. I bl'gan to get weak, lose conscious
tless, and fell to the floor. I could not rise again, al
though trying hard to do so. I felt j ust like one in a 
nightmare, trying to move, but unable t·o do so ; but 
felt  no pain whatever, not even strangling or coughing 
sensation. At this point my brother reached me, and 
pulled me back toward better air, where I revived 
within a minute or t wo. In this case asphyxia was 
probably  caused by chlorine gas. 

The great court of the pension office at Washington 
has, since the advent of the present administration, 
been turned into a scene of tropical beauty and fresh
ness second only to the government greenhouses of 
the ca pital city. Through the efforts of COlIlIII issioner 
Evans, Ch ief Clerk Bayly, and espeeially Superintend
ent Barnes, donations of trees and plants have been I!�.!!� secured from the National Botanic Garden and other 

I have several times helped to take men who had 
been suffocated out of mines, and their faces and posi
tions showed no signs of pain or any suffering. I had 
wondere(l at this, but now I know how a person might 
be asphyxiated while his light burned brightly, and 
would suffer no pain whatever to warn him of approach
ing danger. 

.. . . . . 

Feeding Plants. 

The following note by Mr. Paul,  of Cheshunt, in The 
Gardeners' Chrnnicle, October 23, 1897, on the method 
em ployed by M. Georges Truiffent of administering ar
tificial food to plants, is of considerable interest to 
horticulturists. After an analysis of th� ash of the liv
ing plant, the necessary salts for a given time, such as 
S I X  months, are weighed out and inclosed in a metal 
cover to form what is called a "pill," which is pre
sumab ly inserted in the pot, diffusion of the salts tak
i l l g'  place through the folds of the metal, and the 
thicker the metal, the slower the diffusion. As the 
salts d issolve and disappear they are replaced by a core 
which expands until it completely fills the " pill. " The 
salts have no action on the metal cover, which remains 
firm and hard. It is stated that the solubility of the 
salts can be so regulated that a .. pil l " lllay be made to 
last three or six months, as may be desired. By this 
method of feeding large well colored plants are grown 
in pots of less than half the usual size. 

sources. 
A valuable addition to the collection was recently 

made by Col. Bingham, who has charge of the Wh ite 
House conservatories. As the palm house adjoining 
the Executive Mansion was needed to accommodate 
the Marine Band on state occasions, the largest trees 

�-�I were transferred to the pension office. Among the 

AN IMPROVED ICE BOAT. 

Practical trials of lateen boats on the Shrewsbury 
River, Hudson River and in Canada have proved 
them to be more comfortable and speedy than the or
dinary style. A model of one was exhibited at the 
Sport8men's exhibition in this city lately and attracted 
considerable attention. 

Working plans of this ice boat will be found in the 
current issue of the SUPPLEME�T, No. 1154. 

• • • 
'rhe Largest Steamship Companies of the 

World. 

According to the latest edition of the . ,  Repertoire 
General " of the Bureau Veritas, there existed upon the 
registers of the varions maritime nations at the time of 
the pu blication of the work 29,315 sailing vessels measur
ing 8,894, 7<12 register tons (against 29,348 ships and 
9, 136, 560 tons in the previous edition of the book), as 
well as 1 1 , 271 stealllers measuring 17,889, 006 register 
tons (agai nst 11 , 155 steamers and 17,089, 596 tons). These 
figures show that steam tonnage is sti ll increasing at 
the expense of sailing tonnage, but that the latter is 
decreasing in a smaller proportion than was noticeable 
a few years ago. 

The pUblication of this new volume renders it possi
ble, says The Marine Record , with the added a.ssistance 
of Lloyd's Register and other authorit ies, to complete a 
list of the most important steamship com panies of the 
world, and to show precisely how they compare with 
each other. According to the st atistics thus available, 
it appears certain that the clai m which has been fre
quentl y put forth on behalf of t.he Halllburg-American 
Packet COlllpall y of bei ng the I :trge�t sh i pping company 
in existencQ i .. a j Ulit clailll, beatin" WI it doeil the lar"elit 

number are some noble specimens of Sabal, Cocos and 
Seaforthia, but by far the most interesting tree is a vene
rable sago (Cycas revoluta) which once belonged to 
George Washingtun , This priceless relic is known to 
be at least two hundred years old, and yet it appears to 
be in its prime, putting forth regularly every two years 
a new crown of beautiful, feathery leaves and a mass 
of woolly, yellowish-white flowers and fruit. 

Many unsuccessful attempts have been made to ob
tain a complete history of this tree, which is perhaps 
the oldest specimen of its kind in the United States. 
The following facts were obtained from Mr. Pfister, 
head gardener of the White House, and it is probably 
all that will ever be known of the past life pf the 
wonderful old sago : 

About the year 1780, a Baltimore merchant, owning 
a line of small vessels plying between that city and 
Havana, brought over from C uba this tree, wh ich was 
then of advanced age. · As it was probably the only 
specimen of its kind in this country at that time, it 
was a genuine curiosity, and the merchant presented 
his prize to the first president. The tree stood about 
ten years in the grounds at Mount Vernon, and then it 
went back to Baltimore, Washington havi ng given it 
to a lady of that city. For many years it remained in 
her family. 

Fifty years ago there was a public sale of this lady's 
estate. Hearing of this, the head gardener hastened 
to avail himself of the opportunity to gain possession 
of the historical tree. He attended the auction for 
that purpose, and, after SOlIle sharp bidding, secured 
the prize (at what figure is now un known) and placed 
it in the conservatory at the Executive Mansion, where 
it has stood ever since, until removed to the pension 
office. 

The tree stands about six feet high above the surface 
of the �arth in its box. 

For these particulars we are indebted to Mr. L. S. 
Perkins, of the pension offioe. 
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HABITUAL ATTITUDES OF ANIKALS CONSIDERED AS 

A DEPARTlU�'T OF COMPARATIVE ZOOLOGY. 
BY J. CARTER BEARD. 

The possible existence of a field for investigation in 
what may, perhaps, be called, taking words in their 
broadest sense, the geometry of character, must be 
assu med, and one or two aspects, however superficial, 
of obvious facts within its precincts be glanced at 
before the author's imperfect suggestions on the sub
ject of the present contl'ibution can be intelli
gently considered. 

A well known and universally recognized in
stance of correspondence between the inter-rela
tion of lines and angles and the character of the 
organisms they measure is, of course, found in the 
gnathic index, popularly cal led the facial angle, 
the angle formed by two straight lines, one ex
tended from the most prominent part of the fore
head in a skull (the nasofrontal suture) to the front 
edge of the upper jaw, at the insertion of the 
teeth, and the other from this point to the middle 
of the opening for the ear (the basion). The skull 
being so placed as to bring the second line into a 
horizontal po:sition, the significant angle is formed 
that directs the other line, like an infallible hand 
upon the cosmic dial, to the rank and order in 
creation which the animal owning such a cranium 
must necessarily hold. 

In the ideally perfect human skull, wherein is 
developed the greatest symmetrical capacity for 
the h ighly organized brain that occupies it, the 
hand upon the dial is vertical and orthognathus 
to the horizontal line ; in skulls of a lower order 

" itu tifit �Ultri'" •• 
resting in as erect a posture as is natural to them, 
from the vertica l ,  assumed by man alone, to the hori
zontally prone position of the moles and the duckbill, 
and again descending to the depressed oblique in 
sloths, to end in the antithesis of that of the bimana, 
the reversed situation of the se\'eral. parts of the body 
in their relation to each other that is habitual to bats, 
when not in action, as they rest hanging snspended, 
head down ward. * It is worth remarking, as indicating 

107 
capensis) and the sloths. Strange to say, the lemurs, 
a family placed among the primates or highest order of 
mammals, on aCC'Alunt of a certain resemblance, largely 
external, they bear to the monkey tribes, have, to a 
certain extent, inherited this habitual posture, which, 
together with affinities they show in other respects to 
inferior types of animals, seems obscurely to point t8 a 
lowly organized ancestry. 

it is proportionately depressed. But I cannot help 
thinking that there is, perhaps, no very good 
reason for calling a halt here, and that as the 
principle holds in one instance, it . may be worth 
trying in another. If, for example, these two lines 

Indeed, habitual attitudes assumed by certain ani
mals bear so evident a relation to extinct forms 
that some sort of connection between the two is 
strongly suggested. The so-called snake bird of 
Florida (P. ahinga), as it swims beneath the sur
face, its body concealed in the water and its long 
neck drawn back ready to dart upon its pr�y, 
irresistibly reminds one of the restored figure and 
conjectural description of the habits of certain ex
tinct reptiles of the Cretaceous period, some one of 
the smaller species, pet·haps, those of long necked 
aq uatic l izards, the plesiosaur us with birdlike head, 
beakshaped jaws, swimming, not by means of its 
tail, as did the fish lizards, the lchthyosauri, but 
its paddles, ., arching back its long neck,"  says 
Prof. Hutchinson, " like a swan, occasionally dart
ing it down at the fish which happened to swim 
within its reach, " its body sometimes submerged 
and sometimes floating at the surface of the water. 
Let the reader compare this with the excellent 
desct·iption given by Dr. Brewer of the American 
snake bird : " It lives principally upon fish, which 
it seizes by rapidly darting upon them with its 
toothed and sharply pointed beak. In this move
meat the neck, which is very long, is thrust for · 
ward with the force of a spring by the large and 
well developed muscles in the lower and anterior 
portions of the neck. It is the best of fresh water 
d h'ers, disappearing beneath the surface with t h e  
quickness o f  thought, leaving scarcely a r ipple 

DIAGRAM SHOWING NATURAL ATTITUDE OF CERTAIN MAM
MALIA. THE LINE PASSES THROUGH EAR AND HEEL. 

and their included angle can be used as a test in 
estimating the grade of intellectual capacity repre
sented by any given specimen of a human skull, it 
see IllS possib le we lllay find in tht'm the Illeasure of a 
man as to his  whole physical organism. 

Certainly to homo sapiens an el'ec t posture is more 
natural and habitual than to any other mammal, far 
more so than any of the apes, wholll the bears surpass 
in this respect, and he covers in staudi ng a smaller por
tion, in proportion to his size and bulk, of the surface 
that supports him than any other animal. As to his 
complete frame, as well as to his skull, he represents 
the vertical line. Standing with his back to a flat 
wall, and stretching out his arms latet'ally at a right 
angle to his body, he touches the surface behind hiIll 
with his head, his heels and all projecting parts, such 
as the calves of his legs and his shoulders, as 
well as with his arms and hands. From finger 
tip on one hand to finger tip on the other a 
perfectly formed man, in such a position, 
covers a line exactly equal to one extending 
from the crown of h is head to the soles of his 
feet. The Illeasure of a man is four square, 
and the simplest expression of his framework 
is a Latin cross. It scarcely need be said that 
this measure and attitude is peculiarly his own. 
No other mammal is capable of sharing it, for 
no other mammal has the power of such lateral 
movement at the shoulder joints combined 
with a perfectly upright position. In ordinary 
quadrupeds, as dogs and horses for instance. 
the limbs extend from the body parallel to the 
mesial plane, and when the animal is forced to 
take an erect posture, project forward and 
cannot be spread out to take a straight line 
across the back. In the highest of the anthro
poiaea, the great apes, a nearer approach to 
this crucial attitude is doubtless possible, but., 
as was long ago pointed out by Prof. Owen, * 

upon the spot, and reappearing, perhaps, with i ts  
some possi ble, if very remote and not easily u nderstood,  head only above water for a moment, at a place several 
relation between such widely separated animals, that h u ndred yards distant. 'Vhen swimming and un
certain groups of birds, as the cross bills and the par- molested it is buoyant and moves with its whole body 
rots, show a tendency to assume this attitude, particu- above water ; but when in danger it sinks its body, 
larly the genus Coryl lus or bat parrots, as they are leaving only the head and neck out of the water, pre 
cal led . When sleeping, o r  even when feeding, these sellting t h e  appearance o f  a portion o f  a large snake. " 
birds hang head down ward from the branch upon In the two sketches given, the ahinga or snake 
which they roost or from the wires of their cages. More bird, in three characteristic attitudes, afford s a sug-
extraordinary still are the colies or mouse birds (Collin a gestion in restoring corresponding ones of the extinct 
capensis), which, like certain species of bats, are said long-necked aquatic l izard, the plesiosaurus, on the 
invariably to sleep head downward, congregated into basis of the general truth that simi larity of construc
globular masses, each consisting of a number of birds. tion both follows and implies sim ilar habits, as whales 

The power of curling up into compact balls possessed ana dolphi ns have come to resemble fish, ana also that 
by certain lllam Ulals is undoubtedly a sign eith�r of a such resemblance in conformation and arrangement 
low grade of organization or of an inferior ancestry. It I of parts in vol ves and renders unavoidable a pro

� .-:--- -------
--- -

portional similarity in characteristic attitudes, 
as is  seen indeed in l lIany cases, for instance, 
in the swift and swallow, which, though be
longing to different families, are almost identi
cal in postures and manner of flight. There is 
lIothing to show that the long-necked plesiosau
rus, though essentially aquatic, was exclusive
ly so. The proportional large size and develop
lIIent of both pairs of so-cal led flippers as COIll
pared with those of its contemporary the ichthy
osaurus, or fish lizard, or to the fins of the  
whales or  sit·ena, seem to  inaicate other uses 
than those of mere paddles. Certainly, as far 
as its anatomical structure is concerned, the 
plesiosaurus seems as well fitted to go ashore 
as walruses and fur seals, and there can be little 
doubt, I think, that these animals left the 
water occasionally, at least during the breeding 
seaWIl. In fact, among the myriad inhabitants 
of the water we know no long-necked animal 
that is exclusively aquatic or any that has well 
developed flippers, whether these fli ppers have 
claws or not, that does not come ashore ; the 
tail ,  too, stout and shaped like that of lllany of 
the old dinosaurs or the modern kangaroos, 
suggests its use, as in the animals lIIentioned, 
for support in sitting upright. It Illay now be 
aefinitely asserted that it is altogether probable 
the digits were well marked and separated. ��:���������������������� No attempt has been made to indicate re-. .= specti\'e sizes of bird and reptile, the plesiosau -
rus being perhaps as Illany feet as the bll'd is 
inches in length. 

Although, of course, any attempt to connect 
this bird and reptile by the methods ordinarily 
used by comparative anatomists would be futile, 
the great similarity in the general plan of con-

the nlanner in which the skull is  placed upon 
the bones of the neck, the shortness and com
parative weakness of the loins and the position 
of the bones in which the thighs are articu
lated, almost in a line with the spine, make it  
practically impossible for these mammals to 
stand unsupported bolt upright upon the soles 
of their feet. A more or less semi-erect position, 
however, is characteristic of all the most dis
tinctively manlike apes, and bending at the 
knees and the loins and the head, as they do, 
diagrams portraying the simplest possible ex
pression of their distinctive attitudes would, 
instead of depicting a full faced· aspect, as in 
the case of a human being, necessarily have 
to represent a profile view, and this is also true PLESIOSAURUS AND SNAKE BIRD-THEIR SIMILAR ATTITUDES. 

struction in the two animals, and the conse
quent identity of their characteristic postures, 

of all the lower mammals. Space would be 
wanting in a much long�r and more elaborate arti
cle than the present one to follow out this phase of 
the subject or even to notice, however cursorily, 
the curious results obtained by measuring the com
.parative length and graduated obl iq uity of lines pro
duced by and expressing the habitual attitudes of 
mammals, neither reclining. crouching nor sitting, but 

* Richard Owen on the o.teology of the chimpanzee and ol'lWl!'-outang. 

Transactions of the Zooio/ilicai Society, i, p&ie 343. 

ought to aid greatly in forming a vivid llIental 
is fonnd in the greatest perfection in the duckbill mole picture of creatures extinct long before the light of the 
(Ornithorhynchus anativus) and the armadil los. It is sun portrayed images of nature upon the h uman 
also possessed by the porcupine echidna (Echidna hys- brain. 
trix) and to some extent by the aardvark (Orycteropus In another instance, however, the bridge between 

• Of conrse snch l ines and measure';;;nlB
-';n

-;othe madet;,-;;pply
-t:� the exti nct and surviving form is not so completely 

aquatIc mammal. that are either footl�ss, a.. the whales, or that do not rest 

I 
broken down, and not only the characteristic  attitudes, 

or support themselves upon legs and leet. as the seals, nor to those, to use b n t  the anatomy of the bird points too dist inctly to 
a Hibt!rnicism, whose standing position is a sitting one, as is the case with . . . ' . . 
the kangaroos and the jnmping mice. These require a rufferent system of extmct reptlhan ancestors to be otherWise mterpreted . 
Qiaarallia. U do bw". reptiJeli. batraclUa ana iDle4:tt. I (To be continued.) 
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RECENTLY PATENTED INVENTIONS. 

En:i n eerln:. 

DRAWBRIDGE. -Wi lliam L. Sam pson, 
Ocean Grove, N. J. A bridge of comparatively light 
weight. and which is strong and durahle, and may be 
quickly opened and closed, has been devised by this in
ventor. The draw spans each conbist of a framework 
traveling on wheels on tracks laid in the bed of the water
way, the spans being moved to open or closed position by 
a rope or chain passing over a pulley in the bed of the 
waterway and around a drum on shore, the latter being 
operated by any convenient source of power. When the 
draw is open the approaches to the draw span pl'<;sent an 
upward incline designed to prevent accidents by the at
tempted passage of teams or passengers. 

Elee t I·lcal. 

INCANDESCENT LAMP.-Forest W. Dun-
lap and John R. Quain, London, England. This inven. 
tion provides an improved light refracting and magnify-
1ng envelope to concentrate the light rays downward or 
as reqnired, but witbout causing shadows in the opposite 
direction. With this view the bulb is inclosed by a 
closely wound spiral of glass rod of circular or other 
section, having throul(hout its length the property of a 
bIConvex lens or prism, producing a concentrating and 
magnifying effect. When not required to ap(>ly the en· 
velope to the entire lamp, the upper or the lower half 
may be employed as desired. 

Bicycle .. , Etc. 

BICYCLE PROPELLING MECH A :I\ ISM.-
Erling Slippern, Anaconda, Montana. Besides the usual 
foot-propelling mechanism, the handle bar, according to 
this invention, IS made with each side separate and with 
gear or toothed connections, whereby the up and down 
motion of the two sides of the handle bar may be com
mun icated through a link to a sprocket wheel monnted 
on the forward part of the frame, this wheel being con
nected by a sprocket chain with the main crank shaft.  
'rhe arran!!Cment is such that the motion of the handle 
hars will be opposite that of the pedals, the right handle 
har rising while the right pedal is descending. 

ELASTIC TIRE. -Wil liam F. Wi ll iams, 
London. England. This tire is made of a banll of rubber 
or rnbber and canvas in which are embedded juxtaposed 
transverse spiral springs, the band having latcral exten
sions stiff�ned by non-coiled prolongations of the springs, 
and being transversely arched whe:! appl ied to the wheel 
rim, on which it is retained by eugagemt'nt of the lateral 
extenEtioDs. The device is designcd �o combine t.he ad
vantages of a pneumatic tire with the durability of a 

solid rnbber tire. 
IUeela a n l e a l .  

WARPING ROLLER. - John Cock er, 
Philadelphia, Pa. This invention provides an improved 
sectional drum for beam warping machine£'. arranged to 
pe=it o f  conveniently replacing a worn out or broken 
drum with new parts instead of procuring an entire new 
drum when renovating a machine. The drum shaft car. 
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the paper and then through the carbon, a free space be
ing left for the filtered water to collect in. The filtering 
shells and internal receptacle are joined together by dat 
rinW! and closing devices adapted to retain all parts in 
position. 

PENHOLDER. -Wellington Blend, Yon· 
kers, N. Y. To gIVe increased elasticity at the holding 
end of the penstock and thus render an ordinary sleel 
pen less rigid than ususl, enabling one to execute fine 
penmanship with greater freedom and beauty of shading 
than can be ordinarily attained with a steel pen, this in. 
vention provides for an elastic coiled wire ferrule on the 
penholding end of the penholder, an elastic holder 
plate being also attaehed to the penstock and projected 
outward iuto the femlle. 

FOUNTAIN PEN. -Carl J. Renz, Ne w 

The charoe for .nsertion 1MIdtr thio head io One Dollar a 

Une for each .nsertion ; about ewht words to a line. 
.Advertisements must be received at publication o1/iCe 
as early as ThursOOll mornino to appear m the follow. 
ing 1.ueek"s issue. 

Marine Iron Works. ChiCago. Catalogue free. 
For logging engines. J. S. Mundy, Newark, N. J. 
H U. S. " Meta] Polish. Indianapolis. Samples free. 
Gasoline Brazing Forge, Turner Brass Works. Chicago 
Yankee Notions. Waterbury Button Co . . \Vaterb'y, Ct. 

Power Ham mers. J enkins & Ltngle, Bellefonte, Pa.· 
Ferracute Machine Company, Bridgeton, New Jersey, 

make a speCialty of Minting Machinery_ 

nsed 1 If so, please tell me what kind ? A. No. 3. Will 
you please deseribe, in this issue of your paper, how an 
electric needle, used to kill the roots of hairs, is made and 
operated, and by what kind of batteries, etc. f A. This 
question was answered in SCIENTIFIC AMERICAN, vol. 77, 
No. 20, query No. 7230. A platinum needle should be used. 

(7336) G. L. asks how to appl�' Rum · 

York City. To provide for the control of the ink from Improved Bicycle Machinery of every description. 

korff's condenser to the medical coii described in SCIEN
TIFIC AMERICAN SUPPLEMENT, No. 569, also the nnm ber 
of sheets of tinfoil and the area of each. I wonld ulso 
like to know the difference, If any, between an induction 
and spark coil. A. The condenser for your coil should 
consist of 1lO sheets of tinfoil, each 4 X5 inches. Allow 
the sheets to project on the ends 1 inch, and the effective 
surface of foil will be 4 inches square. Join one side of 
the condenser to the plus wire from the battery and the 
other to the negative wire. A spark coil is an indnction 
coil with a condenser. Both the spark and the induction 
coils arc explained in Sloane's .. Electrical Toy Making," 
plice $1 by mail. Or we can send you for $5 the " Elec. 
trical Library." 

the barrel to tbe pen hy a slight movement of a control· 'I'h e  Garvin Machine C o . ,  Spring and Varick S t s . ,  N. Y. 
ling valve or stem, the valve opening and closing the Concrete Houses _ cheaper than brick, superior to barrel close to the feeder, and the feeder being formed stone. .• Ransum e," ,5, Monadnock Block, Chicago. continuous " ith the valve, are the main objects of this 

Manufacturers contemplating advertising should a linvention. The feeder is placed loosely in the barrel ways write to M'f'rs Adv. Bureau. New York. for rates. nozzle, allowing a more than usual free circulation of 
Machinery manufacturers. ath: ntion ! Concrete and air, but allowing for a gentle vibration of the feeder, mort ar mixing mills. Exclusive rights for sale. " Ranwhose stem extends the length of the barrel, so that some." 7,j, Monadllock Block. Ch icago. 

�rhen t
.
he pe� �8 in use a greater flow o� ink is ob�i�ed 

'rhe celebrated " Hornsby-Akroyd " Patent Safety Oil  In rapId wntmg and a lessened flow In f.I,)ow wrltmg. I �:IlJline is built by the De La V ergne Uefrigerating Ma
The construction is such that the pen may be readily ' chine Com pany. Foot of East 13Rth Street, N ew York. 
and conveniently placed in position on the feeder or de-
tached therefrom. The best book for electriCians and beginners in elec-

(7337) G. A. K. wri tes : I am about to 
construct a telephone line (metallic circuit), and wish to 
run electric light wires on same poles for a distance of 7 
miles, bare copper. Will want to carry sufficient current 
for about 61.10 to 800 16 candle power mcundescent lights. 
What sized wire should I nse. and wil l it require a 3-wire 
line or will a 2-line wire do for alternating current 1 How 
much current will twenty 16 candle power lights consame 
in one hour? Will there be any appreciable lo"s of CI2'
rent trausmitted through 7 miles of bare coppcr Wire if 
well insu lated ? A. You can nse single phase alternating 
current system, using two wires, each of NO. 6 B. & S. 
gage, gencrating the current at 2,000 volts, transforming 
it to 5,1 00 volts for the line and again stepping down to 
110 volts for the lamps. It wonld not be safe to use bare 

tricity is .. Experimental Science." by G eo. M. Hopkins. 
GAS B URNER. - George 1 . Woolaver, By mail.  f4. Munn & Co . .  publi.hers. 361 Broadway, N. Y. 

Quincy, I\[ass. A burner designed to utilize the expan- Double. the pleasure of a drive. A line earrialle 
sion and contraction of metals to regulate the dow of doubles the pleasure of driving. Intending buyers of 

gas has been devised by this inventor, the burner being carriages can save dollars by sending for the large. free 
intended to stop or nearly stop the dow of gas when the catalol'u e of the Elkhart Carriage and Harness Manu
dame is pnt out. Standing on the casing or body portion faeturing Company, of Elkhart, Ind. 

wire on account of the high potential. There will be a 
loss of about 10 per cent in transmission under the above of the burner is an expansion tube, to the upper end of 

which and extending through it is attached a ga •• con
ducting tube, the latter having a bypass, while a valve 
held by the lower end of the gas-condncting tube is 
seated on the casing or !Jody portion. The burner has 
the nsual cock, but on the extingnishment of the gas, 
without turning this cock, the dow of ga. is so far 
diminished as to prevent asphyxiation or an appreciable 
waste of gas. 

KIT E . - Claison S. Ward well, Stam ford , 
Conn. This is a kite of simnle and inexpensive con
struction, arranged to be conveniently folded. It is of 
sub.tantially diamond shape, with a longitudinal .tick 
and a bow or cross stick, the bow of the cross stick 
being maintained by a tightly drawn cross wire con
necting its ends, while the ends of the sticks are con· 
nected by bounding cords or wires which carry the 
cover. The two sticks are preferahly held in position by 
blocks and a bindmg cord. 

H ITCHING POST. - Elmer J. Sel lers, 
Kutztown, Pa. A post adapted, when not required for 
use, to be dropped into a chamber or recess below the 
level of the ground is provided by this invention. The 
post is hollow, and is slidable in an embedded tube, in 
which are guides, there being means for locking the post 
in both its raised and lowered positions, and the ar
rangement being such that, by means of springs, the 
partial elevation of the post is antomatically accom
plished by depressing or otherwise operating a trigger 
or cateh, making it unnecessary to stoop to the gronnd 

conditions. The amperes of current represent the rate 
of dow, and depend upon the fvoltage as well as the effi' 

I "Ci ciency of the lamp. Twenty 16 candle power lamps, at 
.t, _ no volts, would consume about 10 amperes. If used for 

one hour, it wonld be equivalent to 10 ampere hours. 
If the lamps wele 55 volts, the current would be tw ice as 
great. 

( 7338) G. E. C. asks : 1. Is t b ere a m ore 
N a m e !!;  a n d  A dd I'e88 must accompanv all lette .. 

or no attention will be paid thereto. 'i'llls is for OUI lasting battery than the plunge battery descli bed in the 

HINTS TO CORRESPONDENTt:!. 

information alld not for publication. SCIENTIFIC AMERICAN of Augnst 31, 1889, for rnnning 
R e ference .. to former articles or answers should the SImple electric motor described in Marcb 1 7, 1 888, give riate of paper and page or number of question. 
I nq u i l-Ie .. not answered ill reasonable time shonld number, or a more efficient motor than that one for run-

be repeated : correspondents will  hear in mind thai ning a sewing machine ? I think of making one, and 
some answers require not a little research, ami. want the best A. You can try the Edison-Lalande, some thongh we endeavor to reply to all cither by lette) 
or in this department. euch must take his turn -types of which will  give as high an efficiency as the 

R u yer8 wishing to purchase any article not advertised bicbromate ; bnt you mnst consider that yon cannot have 
in our columns will be furnished with addresses of lower without consuming materials, and if a battery houses manufacturing or carrying the Bam �. 

Sl,ecial 'V rltten I nfo rma t i o n  on matt.ers of vields a good amount of current, it will  consume its ma-
personal rather than general interest cannot be terials rapidly. 2. How would 8 cells of dry battery 
expected without remuneration. ,�ork, as it would be much cleaner and handierf A. You 

Scient i fi c  A merica n S u pp l e m e nt 8  referreD 
to may be had at t.he office. PrIce 10 cents each. cannot usc dry cells for running motors. Dry cells are 

Book8 referred to promptly supplied on receipt of for open circuits amI intermittent use only. They run 
M I��':�I .. @ent tor examination should be distinctl� down vcry rapidly on a closed circuit. 3. And wonld the 

marked or labeled . motor need to be so large for 1 machine as it is said to 
run 2 or 3 ?  A. While a smaller motor might rnn 1 rna· 

to reach the poot. 
NECK YOKE 

(7332) C. H. asks :  1. Ho w ca n I coat chine, it is not wise to have the motor so amall that there 
copper with quicksilver? A. Clean the copper by diP-

I 
is little excess of power to IT.eet a heaVIer load than the 

ping it into dilute snlphuric acid , and then put it mto average. 4. Wonld 1� ?r 20 ;Ire ans�er fo::m�:ler.�ne? 
the mercury or else pour the mercury upon It and rub it A. Yes. 5. Is electriCIty 0 any va ue m lca y, I so, 
around. 2.' Give me the address of some electric sup- how should it be used for �tarrh an� neuralgia and r!'eu; 

COUPLING. - Lord O. ply house in Chicago where I can get the material to matism, or where can I get mfo=atlOn on that snbJect .  

ries one, two or more rimmed webs, a drum rim formed 
with internal bosses or danges registering WIth the web 
rims, and set screws iu the web ri ms for adjusting and 
supporting the drum rim concentric to the shaft. Drum 
rims of different diameters may be used, and placed in 
position by the. set screws on the webs, for the same 
warping machine, according to the work under treat. , . . A For the medical nse of electricity consult your physi-
men t.  ��J���t!!��n:f �:� y�k�o:!li�� �:!Ch

poier
a�;: :r

h�e��:� i ����:�I::��t�:i�::�r��� �::�;P;:U�E�::' N:�r
7�·v!: ci�n. It is the only sa�e conrse. 6. W
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h
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l 
I get

b
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Ro.LLER C OTTON GIN . -Frederick L. . . . . I . . . B gutta percha sheets If I have to rna e t e p DDlle at· 
Mont�omery, New York C'ity. This inventi'on covers an attachment to the harness IS prOVided hy th,s mventlOn, I tibmg colnmns. 3. How many volts WIll one unsen cell 

• d '  I A Th � . . . . I ten" also the carbon an z10c p ates? . ese mate-
improvement on a formerly patented invention of the the cou�lmg not be10g liable 1<.' become acCIdentally de. ' 5 x 7  give? A. About 1 '7 vo ts. riajs'can be had of any dealer in electric supplie!< in your 
same inventor, providing an improved gin arranged to tached 10 case of a broken whIffletree or harness. The (7333) W. C. P. writes referring to quet·y cil y or New York. Glass jars can be nsed for tbe bat· 
properly stri p the seed from the lint of npland or other coupling consists of a head with shank for attach ment to No. 7321 : The article I have seen 60ld for making a . I f tta h d 'll b I 
cotton without danger of tearing or pulling the fibers the pole, the head extending above the shank and having transfer of a picture to a wUte paper resembles paraffine, 

�:;. 10 p ace o .  gn perc a, an WI c ess expen-

a.mrt and withont crushing or otherwise inJ'urin!! the segmental gllideway in which is free to move and tum colored to dl's«ulse I· t. I have nood an ordinarv paraffine W E k 1 C t " h b d d f . k tal � � J (733!l) S. • . as s :  • a n a I> orage "e",1 . A fixed stripper plate has its inner face concave t e all-shape hea 0 a lIn plVO Iy connected by a cundle for the purpose with entire success. The transfer 
r t th k h hattery of 25 cells, each cell giving when charged 2'1 and in closc proximity to the peripheral face of the gin- c 'P 0 e yo e ar. cannot be made very weil after the ink of the picture is volts, be charged hy a 2 . lil,!ht dynamo prodncing 52.volts ?  n i n g  roller, the npper cnd o f  t h e  plate beiug formed into BROOM S A  WING. -Frederick A. Buc k ,  dry. A n  old print could n o t  b e  transferred. Of course, If so, in what manner ? A. Twenty·five storage cells a knife edge and a movabl e stri pper operating oVer the and Joseph D. Valentine, Urbana, O. To hold a hroom I the picture is reversed in transferring. The right hand require 25 X 2)4 volts = 62)4 volts pressure in the chargplate, while under the plate is a draw10g device with roll. edgewise or parallel to n saw blade while the handle is becomes the left. People with articles in their hands look ing currrent. You wonld need to divide the battery into ers, one in front of the otber, and held in peripheral con- being acted on by a band saw, jig saw or other suitable left-handed in the transfer. two parts in multiple to charge it with your 52 volt dy-tact with the ginning roller. t t J't I th ' th h saw, 0 cu a curve or s I eng wIse roug any por. (7334) S. C. McKay asks :  1. Is th ere namo. You should also arrange a wire resistance-iron 

A l1; r l c u l t u l·al . 
tion of it, these inventors have devised a novel fonn of manufactured a mechanism by whicb current (either the wire is good en!>ugh-to take up the rest of the drop. 
support by which the body is movable freely on the alternating or an intermittent commuted current) from a Thus: 13 X 2)4 = 33 volts nearly. 52 volts are about 1).2 

CATTLE G UARD . -J a tIl es H en8ey, W ar- table to permit the kerf to be waved and to reduce fnc- regular telephone magneto dynamo is utilized to make timcs 33, aud you will require w,re enough to have a 
ren, Ark. To prevent cattle or other animals from pass. tion . and break a local battery circuit ? A. We do not know resistanca about ).2 as great as that of your 13 cells. What 
ing over railroads or other dangerous places, this inven- CLOTHING BOILER. -W i ll ialIl P. Ry. any such appliance on tbe market, hut there is no diffi- that is we cannot tell you. The charging wi:l be Ycry 
tion p"ovides a simple and inexpensh-e guard or lander, Temple, Texas. T his boiler has in its upPer ' culty in making the current make and hreak another cir· slow, as your dynamo I:ives but 2 amperes of curren t;  and 
gate mounted to swing transvel'8ely of the track.. across portion brackets on which r"sts a cover havmg a cuit in the same manner as it rinW! a bell by a vibrating I the charging will be at that rate per hour. Thus : I f the 
which IS extended a rock Fhaft carrying a lever, there central opening. and ahove thiS cover is supported a armature of an clcctro magnet. 2. Please explain the cel ls  are 30 ampere hourR, a current of 2 amperes " III 
being a link connection h, tween the lever and gate' perforated upper cover, there being in the lower portion ' seeming change or loss of polarIty exhibited in the com· req nire 15 hours to charge them ; and similarly for hny 
arm. e:rtended from the shaft, and a platform bear- of the boiler a false conieal perforated bose from which I mOll noncentrally rivoted magneto rin ger. One may other capacity. The better way is to usc a heavier cur 
ing on the anns. The platforms may extend any desired a pipe leads upward to a soap box in the lower cover, ! find the clapper perRistent in hanging over to one sldc, rent, and 80 reduce the time of charging. 2. Can it be 
distance at hoth sides of thc gate or guaru, and the ar· from which also a surrounding perforated pipe leads but. in a few day s  or wecks, eq ual ly as determineu to chargcd through one mile of No. 12 galvanized iron wire ? 
rangement is such that, by an ani mal stepping upon downv,'ard. rrhe 80ap is thus add.cd to the water as the i l l stick " to the other Elide. Lightning sometimes makes A. Yes, if there is current enough ; but we do not sce 
one of the platforms, the gates are drawn to closed hoiling proceeds, and there is no danger of the water or I this change, but I find that it often occurs in winter when why any one should waste current on a mile of iron w ire. 
position. suds hailing over the exterior of the boiler. there is no Iightnin� ( visible). A. In " magneto bell a It woulu 8eem to be a hetter way to carry the battery to the 

BEE CATCHE R. - Ed ward A rring-toll, H OIl SEHOLD F U R :\' ITURE.
-C h a rl ie E. polarized magnet is generally used . The armature is electricity. rathcr than to carry the electricity to the bat-

Wilkesville, Ohio. To faCIlitate taking and placing tees apt to stick on one side or the other. The shifting m ay tery. 3. Can 16 candle power lamps be manufactured to 
in the hive without danger of the operator b�ing stang, Kuhn, J ohnstown, Pa. A combination article of housc- be due to Borne 8light cbange of adj ustment brought usc as low at 15 voi t.s ?  A. Yes. Correspond with the 
this invention provides a suit.hle slide frame with grooves hold furniture provided hy this inventor comprises a about by atmosp':!eric changes. 3. I have repeatedly, by principal lamp manufacturers. 
in which may be reciprocated a .Ihling door, controlling bench adapted to be used to support tubs in washing or putting my ear to the transmitter of a telephone, heard C F . 

W ' I l  I 
tbe entrance of a receptacle. the who le being pivotally for other purposes, a step ladder, a child's crib and a talking that was going on over the line, my hook being ( � 340) R. . . wri t es : I you p ea�e 

mounted on a bracket on an extensibJe pole. Flexi ble support for an ironing board or similar article, the inven- down at the time. This happens with carbon phones give all answer in the next issllc of your valued publica

pieces are proviued to enabl e the operator to sliue the tion covering a novel constr uction and combination of using either the carbon or the metal diaphragm. Also tion to the following problem which we clip from local 

door to open or close the receptacle while the latter parts, including end kames with pivoted locking diago. those with the extension arm . Is this not caused by the paper and which has created a discussion : " We have 

is held in elevated position or ncar a tree limb, the nal hraces, removahle sides and a removable slatted waves of sound being imparted to the body of the phone a problem which we would like some of our re9ders 

,,<!i tation of the latter causing the bees to (al l mto the bottom. etc. and thence to the diaphragm by the ringer coils? A . to 8cnd us an intelligent answcr to. No. 1 :  A is a 
farmer .who sells a horse to B for $90. The follow-

receptacle. The receptacle may be held in any desired ' LOCK. - H pnry n. S l II i t h  and Josiah When the receiver is har.ging on it. hook. the circnit of ing day he buys the horse back from B for $80 and 
position witb respect to its support, and raised close to . W. Batchel ler, !'t. Luni., M o .  A lock especially designed : receiver aOlI transmitter is open, and the circuit of the sells him to C for $100. What are A's profits in the 
the swarm of bees. 

I 
for use on frei«ht cars has been devised by these mvent. " magneto and the bell is closed. The talking may be � three transactions ? "  A. The profit of aJl the transac-
ors, whereby the doors may be securely closed by a ' caused by mductlOn from the bell coils as you ',lggcBt. tions is the dIfference between the price of tbe firet sale 

M l !lceJ l a n e 0 l1 8 .  lock located within the car. with only its operatmg I (7335) B. P. B. ask8 : 1 .  Can a ('ommon allli what A had a t  the close of the operation, which 
F I L T  E R I N  G ApPARA TUS. _ Charles ; s�indle a�pearing

d
a�the ou�ide. The lo�k IS pl'Ovi�led magnew generatoc Oe changed in \\ l1){tin!,'8, eom m " tatOI', a mounts to $20. A gained $10 by the repurchase and 

Pr t Pari F Th" t' 'd I WIth a dIal or IS contallllng a comblllauon, which. th ' I t I ht II ( I d l  $10 by the 8CCl'1II1 sale over the first sale, or he received �v� , s' . ra��� 
d 
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es a sImp 
I� together with the hanule or knob, may be quickly and ( ·
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$1 10, tne first sale being $90. The apparent discrepancy an 
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0 o�� between the repurchase and last sale is misleading at poc e orm or e use 0 so ,ers, sportsme" , etc . ,  or . h I k' . dl to b It bolt I I I 

81 ar Ie wrong 10 0 Ig amps, or, I I ·  18 Ie ng 
in larger sizes. The filter proper is composed of two WIth t e oc 109 spm e 0 or un t IC ock. kind, too weak ? I refer to common battery lamps. A .  first glance, and the difference hetween the first sale and 
sheJls of nnsized filtering paper, between which is inter- I NOTE.-Copies of any of the above patents will be If your magneto generator gives sufficient current, it the last sale only should be credited to the second sale, 
posed a lens-shaped piece of perforated metal or of furnished by Munn & Co. for 10 cent.s each. Please I would light a lamp. No special kind of winding or whieb sbows the actnal amount gained ill the three 
IlOrous material, preferably carbon, the arrangement I send name of the patentee, title of invention, and date I commutator is reqnired. 2. If one of the generators will transactions to be $110 - $90 = $20 profit. In com mer
being' such that the water will be first passed througb of tbis paper. light a lamp, dow a Bjl<!Clal kind of lamp have to be �Ial l\ffalrs, profits are not counted on purchases alone. 
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1 c itu ttfic �lUtricalt,. 
The selling advance is tbc real profit, which in this case NEW BOOKS, ETC. the subjcct became at once matter of general comment. Bicycle. E. D. Thompson " " " , . , " , . ,  . . . . . . .  598.186. D'J8.2:W 
will he Pl, the difference between the purchase and the During the two ycars of Col. Wruing's administration of BiC�f�����,�����I,�iI,'���,��.�����:,�:,B:,�·.��h.��: 598,336 
sale. THE SOCIAL MIND AND' EDUCATION . By the office the death rate showed a large decrease-a fact Bicycle handle bar. adjustable. C. F. Wilson " " , . 598.2\19 

(7341) A. E. H. asks .' 1. How long will George Edgar Vincent. New York : which leading physicians attribnte mainly to the better �l���I� lg��: i: �.DJ:�mali: : : : : : : : : : : : : : : : : : : ' : : : : :  �::�� The Macmillan Company. Pp. 154. B' I I k W R hi 598 1 1  
a zinc last in an ordinary gravity battery pf four cells, PI'ice $1. 25. condition o� the.streets. As to the �i3po�1 of the city's B:���I� Ig�k;ng ·sta';,':!. ��

g
E' iie�;,':::::::::::::::::::: 598:d 

charging storage cells in parallel ? The zinc being cov. wasteB, which IS also treated of m thiS volume, our I Bicycle mud guard. W, B. <'J'arpenter . . . . . . . . . . . . . .  , 598.312 

ed 'th d 't 't ' diffi It t tell ' t h To give ":greater unity and clearer purpose to our readers will remember the full illustrations and descrip· Bicycle rack, f
O
ldinfi' F. & A. Walton . . . . . . . . . . . .  " 598,298 

er WI copper eposl , I IS cu 0 JUS w en higher education " is the design suggested in .. barest tion of Col . Waring's plant and process which appeared �l���l�s�t:fc."o:;,t fg��J���'iia,:,:eii.':::::: :::::: : �:!lfJ!l it is completely worn uut A. A zinc of regular weight outline " in this book. It treati social philosophy as the ' th S ,  � CA f A t I t It " Bit. See Cutter bit. 
will last for six months in a gravity cell. Take it ont m e, UIENTIFIC • l\l�RI N ?  ngus as . IS m- Blast furnace. A. Wolski . .  . . . . . . . . . . . . . . . . . . . . . . . . . . . 598.128 
once in a while and scrape or wash off the muddy coat- U science of sciences," Dotes the development of social terestlng to note that (Jol. Warmg estimates that in the Boat. Hatfield & Rivers . . . . . . . . . . . . • . . . . • . . . . . . . . . . . .  598.089 

ing. 2. Is it not better to amalgamate the zincs in the and of individual thought, and discusses " the integration near future the revenne derived from the city's wastes �gil��' c�a�;,ing::ic;,: ·tuiiuii.�' 'M: 'j: Howle.i. :: :  �:m 
above gravit.y cells ? A. The zincs are not usually amal. �i����es�" 

;.:�e������:�i�=
c
�:��� 

f
�:%!�i�e

� 
will pay half the expenses of the work. �gl�' C1I���r�r��sii':m�:��: . . . . .  : . . . . . . . . . . . . . . . . . . . . .  598.439 

gamated in the gravIty cell. They are made, however, Chicago, the author endeavoring to bring conceptions OIL ANALYSIS. By Augustus H. Gill. �ggtb���h�lgr,��c ;:l:l, �rQ�o�r:��I��:�.:::.: : �:� 
of an amalgam, so that the mercury extends throughont from social philosophy to bear upon the problem of edu. Philadelphia :  .T. B. Li ppincott Com· Boot or shoe, F ,  McDonald . . . . . . . . . . . . . . . . . . . . . . . . . .  598,385 
the whole mass, Such zincs are called composite zincs cation. pany. Pp. 139. Price $1. 50. �ome. mucilal!�' ri E,li'iniels . .  .i . . . . . . . . . . . . . . . . . .. �'IU 
and are in the market. 3. What is the right density of 0 e. non·re a e, . ou an . .  . . . . . . . . . . . . . . . . . . 

To meet the needs of a professor teachinf( oil and gas �g�Jes��r*��ai�· 
b���eriCk . . . . . . . . . . . . . . . . . . . . . . . .  598,231 

the solution around the zincs (specific gravity) in a TODD'S NEW ASTRONOMY. By David P. analysis in the Massachusetts Institute of Technology was Box. ,"(, C,. Harker . .  , . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 598.087 gravity battery to obtain the maximum current ; and Todd, M. A. , Ph.D. , Professor of As· the primary object in preparing this monogram, in 1 �g� g�nc�::i�,��b�'g::;v�n���.��: : : : : : : : : : : : : : : : : : : :  �:f:lI does a small percentage of iron sulphate, which is con- tronomy and Director of the Observa- which onlv the more commonly occurring oils are dis. 1 Br!'ce. J. H .. Morrison, . . .  , . .  , . . . . . . . . . . . . . . . . . . .  , . . .  598,382 
tained in commercial copper sulphate, affect the ontpnt tory, Amherst College. New York, ' . . , . . 1 Brick machme, G. C, DavIson . . . . . . . . . . . . . . . . . . . . . . .  591!.243 
of the battery ? A. The solntion around the zinc be .  Cl' llcl'nnatl', and Chicago '. AUJerican cussed, conSidering their preparatIOn, propertIes, analy- . Bridge, draw. M. Waddell" " . . . . . . . . . . . . . . . .  598.167. 598,168 

tical constants uses and adulterants It is an excellent Brush handle scraper attachment, A. W. Per· 
comes saturated in a short time, and the excess of zinc Book Company. Pp. 500, Illus- bJOk for one desiring right elemen�ry guidance in the Bru��%�der : X:j: 'Oehriiig: : : ' :  : : : : : : : : : : : : : : : : : : : : gl::l:�t sulphate then crystallizes ont at the top around the sides trated. Cloth, 12mo. Price $1. 30. Buckle S C P dy 598 112 judging of oils, or for beginning the study with the view Buckle: h'a�nes�� B, ,�,: 'GeOrge: : : : : : : : : : : : : : : : : : : : : :: 598:00 of the glaes. 'rhis should be removed occasionally. This small textbook which Prof. Todd has just pre- f be ' t B II t Id '1' M B 598 355 'rhe iron has no effect. The largest current will be had pared is an elementary work for students. The clear--

0 commg an exper . B�r:in':'h�drocarbon 
o�a�rwiih"tiiue ';'�"iitiiiseii • 

with a very weak zinc sulphate solution, say sp. gr.= l·02, ness of explanation and profuseness of illustration, to. ARITHMETIC OF THE STEAM ENGINE. BUS�a�:i: w.'lli,ar.��l��: ,�·: ,�,I��.��.�: : : : : : : : : : : : : : : �:� but this cannot last long, since the action of the cell gether with the care which has been taken to give a By E. Sherm!'.n Gould. New York : Canopy frame for mosquito nets. R. W. Ivy . . . . . . . 698,0!J8 
will raise the density of the solution around the zinc and thorough and accurate conspectus of the latest advance D. Van Nostrand Company. l'p. 8:� �g���r::��'1�·����i��e.I� .� ������,�: : : : : : : : :  

: : : : : g
l::l:�� 

reduce the current. An equally important condItion for all along the lines of recent investigation, which includes 77 Price $1 I Car coupling. C. D, Horgan . . . . . .  " . .  " . . . . . . . . . . . .  " 598,373 
I C t '  to k th ' I Thi to ' 

• .  Car coupling. P. W. Moller" . .  " . . .  " " "  . .  " . .  , ,  . . . . 598.156 arge urren IS eep e zmc c ean. s, 0, IS such a wealth of new knowledge in every department, and The author, a member of the American Society of Civil Car coupling, J. Pie�ce . . . " . .  , . .  " . . . . . . . . . . . . . .  " . . 598,181 
equally difficult to maintain, even if the zinc be run!ll· notably in that of astrophysics, render this worklllot oniy Engineers, presents here a collection of simple and ac- Car c'g����fl·i:f'ge��:::ds{J �7�di�t�'B.gif.tWO�t�f��,� 598,1!l9 gamated. an ideal textbook for beginners, but the best compre- curate facts and rules in readily accessible shape for Car replacer. L. W . Olmstead . . . . . . . . . .  " . . . . . .  , , " "  598,157 

(7342) A. F. S. writes : I am bui lding hensive review of astronomy np to date for those practical use, touching the fundamental principles of the 8:�s�i';,�':!,'bfn.:· s����1..eiii,"b(iI8t·er · g'tiide ' and 598.308 
an arc lamp with a carbon !� inch diameter, to be used who have studied that science before the spectroscope practical operation of the .team engine. Car�r���g:��,fJ: d�¥;::.re.:: .�: .G.�ll,�����: : : : : : :  gl::l:m 
on a 110 volt circuit. I want to feed the carbon in the and the latest immense telescopes had contributed A REPORT UPON SALMON INVESTIGA- Cart, dumping, J, Pickrell . . . . . . . . . . .  " . . . . . . . . .  , , "  598.390 
usual way, i . e., by a break and magnet to reduce the their quota of information as to the strnctnre and com· TIONS IN THE COLUMBIA RIVER 8��lfn":����:ct'�ir�I£�IRl�'j.�iii.':::::::::::::::::::::,: gl::l:� 
same. 1. Is it proper to connect the magnet in parallel position of the univPrSe. The beautiful pictures of the BASIN AND ELSEWHERE ON THE 8���\��1�1 t�I������a��l:.e�o� ���1�;'i[g::A.: 'f>: 'j,': 598,296 
with the lamp ? A. Yes ; that is the usnal way. 2. Of snn, moon and planets convey lessons to the youngest PACIFIC COAST IN 1896. By Barton Isaac . .  "" . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  " . . .  598.375 
what resistance shall it be. what size wire shall I use to reader; and the simple and practical methods of making W E d S tt E Cider press, W. H, Wenk. Jr . .  " . . . . . . . . . .  " . . . . . . . . 598,456 

get the same ? The coil i8 2 inches long by 1 inch dia. elementary experiments of observation, such as the find- M::��
n
U nit�: S�:t:s

n 
Co� � iss��

e
�i g�:� fi��::i.

i
��e�irt;, ��w.

e�t;:sle,:: : : : :�:�� ,�� �:� 
meter, core % inch dJameter. A. Give the shunt coil lOO ing of the true north pole (pp. 22, 116), and all the points F' h d F· h '  W I '  t Cigar support. H. Heisel . . . .  " . . . . . . . . . . . . . . . . . . . . .  " 598,Om 

times the resistance of the direct circuit through the of the compa ... and the measuring of the diameter of the 1898. 
an IS enes. as lIng on. 8l���� c���n��({�atl

a.;;���: "Tron .. ·e,:,; ·ciamii .
. . . . · 598,250 

carbons. With % inch carbon the resistauce of the arc I
snn (p. 259) and moon (p. 239), without costly apparatus, 

THE FISHES OF THE KLAMATH RIVER 8l:�Pst:��r'�tW',w�.i,:.i:;ichaei : : : : : : : : : : : : : : :::: : : �:� is 5 or 6 ohms ; hencp, you will require 600 ohms in the should make many a yonth an amateur astronomer. A Cleaner. See Cistern cleaner. Dish cleaner. 
shunt circuit. Use No. 30. wind your spool full and put beautiful instance of simplifying subjects which may puz-
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s�I:,�g�. �,����'. �'. �: .���� 598,264 
the rest in a separate coil within the lamp. 3. Would zle the student is the tub and hoop experiment to illus- Cloth testing device. S. McKnight . . . . . . . . . . . . . . . . . .  5m;.205 
you recommend an extra resistance coil to be used in rate precession of the equinoxes. describt>d and iIlus· and Fisheries. Washington. ' 1898, Clothes pin. H, F. Hawkins . . . . . . . . . . . . . . . . . . . . .  " . . . 598,342 

addition to that of the magnet ? A. Yes, as above. 4. trated on page 128. From the very beginning the prac- THE FISHES FOUND IN THE VICINITY 8grl:��!llt��t�!�Z:,�;: ��;i..�.:.:.:.:.:.:.:.:.:.:.:.:.:,:,:,:,: �!:� 
What is the resistance of an arc flame at a gap of J.B tical value of astronomy is made evident, and a conspi· OF W OOD'S HOLL. By Hugh M. Colter band. T. J. Mancill . . . . . . . . . . . . . . . . . . . . . . . . . . 5118,380 
inch ; also that of Ja inch with I', inch carbons ? A, cuons application of science to everyday use i8 found in Smith, United States Commission of 8g�s��:'��ft�gy;i.;;.'i;e�nJ��U�d: .�: ,�', �����,�.::::::: gl:;llflI For J.B inch arc, about 7 ohms; for Xi inch arc, abont 6 chapter viii, on the Astronomy of Navigation ; in which Fish and Fisheries. Washington. Coupling See A ir brake coupling, Car coupling. 
ohm.. the author applies the science particularly to the voy· 1898. cra�!�� ;'�tf;!:'A'Uid supply device for traveling, 

(7343) D O S 't 0 408 f age of the yacht " Coronet," in which he sailed for Japan, C. E. Maris" " . " . "  . . . . . .  , ,
' 

. .  " . . . .  " " . . . . .  " .. 598,429 . . wrl es : n page 0 in 1896, to observe the eclipse of the sun. 'rhe book is THE .TACK RABBITS OF THE UNITED Crate. shipping. T. F. McBride . . .  " . . . . . . . . . . . . . . .  " 598.431 
your book, • .  Experimental Science," there is decribed a dedicated to the Messrs, James, who provided this yacht, STATES. By T, S. Palmer, M. D. . 2�m�:lg�: 'k�. �{::{er::::::::::::::::::::::::::::,: �::� ::::�: C���:�i;h:��: !h:
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Cutout, fusible, E. A. Lowe . . . . . . . . . . . . . . . • • • • . . . . . . .  598,106 
which takes place between the solution and the zinc and NTRODUCTORY OURSE IN ECHANICAL vey. Washington. 1897. Pp. 88. 8�U��·bi�.e:lJ,��\�glt�.e-B, S, Ferauson . . . . . . . . . . .  , , '  5118.142 iron elements? Second : What is the office of the black DRAWING. By C. .T .  Tracy and E. � 

oxide of copper, placed within the cell? Third: Will H. Lockwood, Instructors in Shef. OUTLINES OF RURAL HYGIENE , By Har- 8���'1��::',��',;;t,;g��:�;!�k�n�'¥,�\l� ·coiiii : : : : : : : .  �:� 
wrought iron serve as well as cast iI

O
U ? and, fourth, When field Scientific School. Yale Universi- vey B. Bashore, M.D. Philadelphia : Cylinder lock and key, L. Mouat. Jr . . . . . . . . . . . . . . . . 598,469 

thiS battery becomes exhausted. to what is this exhaus. ty. With numerous iil ustrations and Tlie F. A. Davis Company. Pp. 84. Dec-w,t���pae':,�!�f�����,� •. ���:'.':���,s �,��.�����'�: 5!l8.«7 
tion due? I want a battery to run a small motor, and was full page plates. New York : Harper Price 75 cents: ����:l :g�l:��'i.·l: r';ii:g: : : : : : : : : : : : : : : : : : : : : : : : : :  �:�� 
atlrar.ted to this one by the simplicity of its construction & Brothers. Pp. 1 15. Price $1. 80. The author, an Inspector of the Pennsylvania State Digger. See Potato digger. 
and the statement that it .. will operate several months This is a book for beginners, to prepare stndents for a Board of Health. here sets forth. for physicians. students Bl���Io�'ii���ng��i:;t�: �cl'�.�'ps

ro,;m'. · 'j: 'S: · M'C: 598.154 

without repl�nishing." I have tried a bichromate bat- more extended course. assuming a workin� knowledge and sanitarians, the conclusions reached through his own Dis�
l
��:n'e':: 'W: 'I, ·Mcci.;{.i.i;;<i : : : : : : : : : : : : : . : : : : : : : gllll:� 

tery, but the frequent renewals nece9sary compelled me of the elements of geometry, but omitting machine and experiences relative to water supply lind waste disposal, R:,s���'hc:�i:c� !,P?lg�:fg:: .�: .�:, �a. F:���: : :  : : : : : : : : : �:l�� 
to abandon it. A. The cell in question is the Lalande- bridge drawinz, and the more advanced applications of the eoil, habitations, and disposal of the dead. An ap ' Door closer and check, J, p, Magney" " " " " " . .  598,379 
Chaperon cell;which has been improved in the United mechanical drawing. The book also has a chapter com- pendix on "'rhe Normal Distribution of Chlorinc " is con' Door hanger, J. F, Hickey . . . . . . .  " "  . . . .  " . . . . . . . . . .  598,372 
States under the nrune Edison-Lalande cell, You will prehensively treaating of perspective. tributed by Prof. Herbert E. Smith, of Yale University. Rg��g���r�:;;rch�w'�'lllil�:i;stroiig:::::::::::::::: �l::l:� 
find the chemical changes fully worked out in " Primary Dough cutting machine, H. Weichert . .  " ,  . .  , . . . . . .  598.IDI 

T B D The wonderful variety and the great Drill See Seed drill. Batteries," H. S. Carhart; price $1 .50, by mail. Briefiy, HE AROMETRICAL ETERMINATION Dumb waiter shafts. safety door for. T. Grottke 598.369 
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then takes oxygen from the copper oxide at or near the York : Spon & Cha1llberlain. Price year is a marked feature of the development of modern Egg tester. '1'. S. Ferguson . . . . . . . . . .  " . .  " . . . . . . . . . .  598,141 

Iron, the negative plate forming water. and leaving the $1. processes of illustration. The National Chemigraph �l����:� ��rc���i.ol�t��I1i�\v':,;, �:-. �u,���:::::::::::: gl::l:� 
copper in a metallic state. The object is to get rid of This brief monoW'llph affords a practical method of Company. of St. Louis, Mo . •  Charles B. Woodward, �leclric he�ter, c

E'6" Jfru�en . . . . . . . . . . . . . . . . 500 208' zllll'� 
the hydrogen, which, if allowed to accumulate on the president, send us a beautiful sample of their work in EI��t�l�a'l'�o�du';to':. L�'h Wern;;.:::::::::: " . :  . . , :  biIS',2tlO barometrical leveling and hypeometry for surveyors and 
negatIve plate. would etop the current in a short time. mountain ciimbers, presenting formullll therefor which this line, the year's calendar consisting of eix large plate Ele:fi�����l:,�u.ct���: 

,��
r���,�� 

,�,e��;.���: .����I I. 598,328 
The copper oxide is put there to furnish its oxygen for are free from errors, which cannot be said of some of pictures, 18 by 22 inches each, and each well worth fram. Elevator and carrier, H, W. Gaines . . . . . . . . . . . . . . .  " 5!I8,W 
thc hydrogen. Wrought iron is used in some forms of ing, being specimens of chemigraph photo.reproduction. Elevator electric control device, J, D. �Ider" . , . . 598.W7 

this cell. In this, as in all other celi., exhanstion is due 
those heretofore in use, and a new metbod

d
designed The same company also send us a beautiful ba.s relief of �l����g� ��i���n:p

aJ'fr�����'h�: Rg�:I,� .��,��: : : : : :  gllll:m 
to the chemical decomposition of the materials. Here the 

m practice to give reliable results under al\ con itions. the Davenant bust of Shakespeare. �::;���?d�r;t{;a��tiI�T.na:!'�';,\?� �.��: �'. �'. ����: �l::l:�W 
zinc is changed into a sodinm zincate, Na2ZnO. and the THE SUN'S PLACE IN NATURE. By Sir 

TO INVENTORS. 
Eng8:�;'ctS:�t:;'�'�:�i��,g engine. Dental engine. 

copper oxide CuO + H. becomes II20 +Cu, When all the Norman Lockyer. London and New Engine reversing mechanism, steam. Nelson & 
materials are changed, the battery stops its working. ��

rk i? �ac
$� i��

an Co
mpany. Pp. 

ti�n oell::'���nt"�ai',f �;:r���a��.li��'iis��� t�pepR���r�� EnJ.3���·, 'A: iiiii�e�: : : : : : : : : : : : : : : : : : : : : : :  ', : : : : : : :  : : :  �llll:t1jl 'rhere is in it no source of energy remaining. The iron is • rICe . • h d b d bl t d t d Envelope. M, L. Hinchman" . . . . . . . . . . . . . . . .  " "  . . . . 5m;,2:10 
not affected by these changes, and an iron pail will last The interest in this book will be greatly heightened by ig� f:;�n;��tpr��i�:�Il 

ab��ha 
CO�lt�e�t�� a���o ��s:��s �i�����t��g

o�Pdr�dai�� :u�k��1: :A: ·Mu�·io�(i::. i�:� . d fi 'tel f th 1 . t" . d It unequaled faCilities for procufmg patents everywhere. E h b·t t f . t R A' 598 261 m
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cerne .  . I the fact that its author has been at the head of one of �I

Bl���f;� �ut��i��\il��lb:��d ���JbY
l�:go��a;;;� ��� E�pio!i��� ·.p.uflv��v . �.� �l.� .��� •• • •  : • •  ���.���: : : : : 598:096 WI e expose to rns rom e actIOn 0 t e watcr III the expeditions sent out to India to observe the receut sons contemplating the securlllg of patents, either at Extension bolt, C. O. Case . " . . . . . . . . . . . . . . . . . . . .  , , '  5llll11

!J.i 
which the soda is dissolved. solar eclipse. and the care which was taken to equip the home or abroad, are invited to write to this office for �:���tg�:.

a:'Yi!�'t.C.J"·ly����·ti : : : : · : : : : : : : : : : : : : g1l8:iJ 
t f h' h S· N t� h d ' b t th prices, which are low , in accordance with the times and F t A J 0 "18 ...  

(7344) A • .T. L. asks for a formula for a par y o w  10 If orman was • •  e ea IS u e re· our extensive facilities for conducting the business. ence pos , . , gram . . . . . . . . . . . . . . . . . . .  " . . . . . . . .  o. , , �  
suIt of his long series of studies in this special line, the Address MUNN & CO., office SCtENTH'IC AMERICAN, �:��� ���t::���:��������!i.�·.�: �: ��l.l!�.::. : g�J� polish for polishing the nickel on bicycles, or if yon 

have already published such a formula before, plea"" give 
the nnmber of the paper that it was in. A. TIu b the 
bright parts with ronge and lard oil. You can �urchase 
from any dealer in bicycle sund'ies preparations for 
cleaning the nickel parts of a bicycle in an expeditions 
and safe manner, The polishing cloths now on the 
market answer admirably to keep the nickel bright. 

volume before us being only one of his numerous contri- 361 Broadway. New York. E'ence. wire, F. H. Hopler . . . . . . . . . . . . . . . . . . . . . . . . . . . . 5�,226 
butions on the subject. Since the author's publication, �:��:,

:i��
e
s&e�h��v�·M: Ev·ans·::::::::::::::::.: gi::� 

in 1887. of " The Chemistry of the Sun," when approxi. INDEX OF I NVENTIONS Fence wire winder. C. Eo Cummins" . . . .  " . . . . . . . . .  598,138 
mate estimates of the temperature of the slm's photo- FenX�':ii�'k�1 ��� ,�p�,I!.iI.'g. ����,�ta!. .

lo
.
cks

, ln: ,�: ,?:. 598,132 
sphere were c1refully considered, there has been such For which Letters Patent of the Fibrous materials. machine for opening and 
great improvement made III the instrllment, used, and 

United States were Granted Fifif,°���:I·';�;ti�a3Si�:::r8evi'.;e: H:c:i;wan: : : : : : :  g�:� 
such a large accumulation of independent observations. File, document, R. C, Derby . .  " . . . . . . . . . . . . .  " . . . . . . 598,365 
that the basis un which the problem is approached has FEBRUARY I ,  1 898, �m��: �\V.��£'ean:::::::: : : : :::::::: : :::::::::::: gllll:� 

(73405) C. A. C. asks : How canva8 can been very mnch broadened, and yet witho';'t giving us �m��: }f: .t·lo�O��{,;on'::::::::::::::::::::::::::: ·::: gi::fiJ 
sufficieut data upon which to reach satisfactory conclu· A N D  B A C H B B A R  I N G T H A T  D A T B,  Filter, W. H, Wilcox " . . . . . . . . .  " . , . . . . .  , . . . . .  598.190. 598.191 be made mildewproof without injuring the fahric. A. 

Dissolve 1 pound of zinc sulphate in 40 gallons of water ; 
then add 1 pound of sodium carbonate ; when dissolved 
add 2 ounces of tartaric acid. This holds the partially 
separated zinc carbonate without neutralizing the excess 
of the alkali used, The canva., cte., should be soaked 
in this solution for 24 hours and theu dried without 
wringing. 

(7346) C. B. W. flsks how the paper is 
prepared o f  whic\.l dresses of dolls are made s o  that the 
color changes with the weather. A, Cobalt chloride dis· 
solved in alcohol a;>plied to artificial flowers or to the 
dresses of dolls to which you refer turne the paper or 
fabric pink when the air is humid ; when the air is warm 
and dry, the paper will be purple or blue. A solution of 
the same constitutes one of the sympathetic inks. 

(7347) T. P. B. sa ys : Can you tell 
me if the phenomenon of lightning during a snow 
storm is possible ? A. The ph�nomenon to which you 
refer has occurred when the atmosphere has become 
suddenly warmed above the season's average normal 
temperature. Lightning never occurs in cold weather 
without a current of warm air in the upper atmosphere. 

sions. All of the more recent authoritative investiga· I See note at end of list about copies of these patents.] ��:��
e
�\��,g��::'�uifa�l.!:::-�.s

y
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598.383 

tions touching this subject are here considered. in con- Rowand . . . . . . .  " " " " "  . . . . . . . . . . . . . . . . .  " "  . . . . . 5\18,160 
nection with numerous examinations and analyses of Fire and burglar alarm system, C. P. Bostian . . . . .. 598.410 Acid, apparatus for making sulphuriC, A. Staub . . 598,351 J.��: ::�:g:: 'Ii. Ifi���i:e·rserl::::::::::::::::::::::::.: i::¥I& spectra of the sun and different stars and photographic re- 19.v�:!.�!��u�r��:·lc�����a����: ::::::::5ffi.3�7: �llll:� Fire escape. J ,  Robbins" " , , ,  . . . . . . . . . . . . . . . . . . . . . . .  598,294 preoentations of nebul",. The meteoritic hypothesis is es· Air compressor. J. II, Hoadley" " " . . . . . . .  " . . . . . . .  598,149 Fire extinguisher, R. Wensley , Jr . . . . . . . . . . . . . . . . . .  598.188 
pecially considered in its many bearings as affording the Air compressor governor valve, N. A. Christen· Fire truck, R. J. Voelker" . . .  " . . . . . . . . . . . . . . . . . . . . . . 598.453 
most ample data for fixing the place of the sun among Am��;;iiim 'suij,'hate: apji"rat;{. 'i';�' makiiig: 'W.: 598.283 �:��P��?lec�:;�t:�a'i��.IW�C:.o;�st;,r::::::::::::::::: ki::� 
its fellow stars. Ani�!Pt����piaiiIi. : : : : : . ·. : : : : : : : : : : : : : : : : : : : : : : : :  �:1� �}gg�i��a� �:f[i�"l. ·c�·m�o�it�� ·j : W: 'Plv'e;: : : : : : : :  �:l� 
S'rREET CLEANING, AND THE DISPOSAL 

OF A CITY'S WASTES. By George E. 
Waring. Jr. New York : Doubleday 
& McClure Company. Pp. 230. 
Price $1. 25. 

It is not too mnch to say that the late Commissioner of 
Street Cleaning of the ClLy of New York has made for 
himself a world·wide reputation in this particular line. 
Commg to the task of the enpervision of the cleaning of 
the streets of New York at a time when they were sadly 
in need of thorough and energetic work, and when 
the department had been for a long time suffering from a 
want of anything like efficient orj!anization. he introdnced 
system and order into the business, and effected such an 
immediate change in the looks of our thoronghfares that 

Annunciator, self·restoring, J. Steiner . " "  . . . . . . . . 598,276 Flues, cap for closing stovepipe, A. Sahlstrom . . . . 598,161 
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Whiting . . . . . . . . . . . . . . . . . . " " , ,  . . . . . . . . . . . . . . . . . . .  598.189 Foot, artificial. Roberts & Bevan . . . . . . . . . . . . . . . . . . .. 598.230 
Baby support, T. W. Routhington . . . . . . . . . . . . . . . . . . 598,164 Frame. See Embroidery frame. 
Bag, See Punching bag. Telescope bag. Fruit picker , A, M, '1'errill . . . . . . .  " . . . . . . . . . . . . . . . . . . 5(18,401 
Balance, E. Bohmer . . . . . . . . . . . . . . . . . . . . . . ... . . . . . . . . . .  598,073 �-,urnace. See Blast furnace . Electric furnace . 
Bank protecting device. G. J. Hinkle . . . . . . . . . . . . . . . 598,477 Ore roasting furnace. 
Basket cover fastener. C. B. Porter . . . . . . . . . . . . . . . . . 598,274 Garden too} , J. Brendner . . . . . . . . . . . . . . . . . . . . . . . . . . . . 598.173 
Bearing, antifrtction, E. Flannigain . . . . . . . . . . . . . . . .  598.414 Garment, A. S. Be&t . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. 598,335 
Bearinll. antifriction, A. J. Grinnel1 . . . . . . . . . . . . . . . .  598.317 Garment supporter, E. Langell . . . . . . . . . . . . . . . . . . . . . .  598,104 Bearing. ball. W. DIebel . . . . . . " " " " , ,  . . . . . . . . . . . .. 598.197 Gas generator. W. Sams. " "  . . " . .  " "  . . . . . . . . . . . .  ". 598.393 Bearing. ball . W. J, Tripp" . .  " . . . . . . . . .  " . . . . . .  " . . .  598,41)2 Gas generator. acetyleue. C. L. Wilson et al . . "  . . . 598.213 
Bed, R. B, Cotl'maIl . . .  " "  . .  " "  . . . . .  " " . " "  . . . . . . . .. 598.473 Gas lighting apparatus. electric. C. Eickmann . . . . . 598.316 
Bed rail clamp, L. Weaver, Jr . . . . . . . . . . . . . . . . . . . . . . . 596,454 Gases, valve and g-age for administering oxygen 
Beer pipes, etc., apparatus for cleansing, V. Bon- or other, J. R. Crane . . . . . . . . . . . . . . . _ . . . . . . . . . . . . . . 598,242 

zagni . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. 598.301 Gate. See Fence gate. Vaulting gate. Belaying grip, W. E, Sargent . . . . . . . . . . . . . . . . . . . . . . . .  5118.«1 Gear, chain driving. H. Harford . . . . . . . . . . . . . . . . . . . .  598.179 
Bell .  bicycle, C. A .  Tredwell . . . . . . . . . . . . . . . . . . . . . . . . . 598,259 Generator. See Gas generator. 
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l
gf��� x�de:eo'f.������� . .  ��� . .  �l.������.�?������ 598.193 

Bicycle, C. S, Beebe . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 598,237 Grates, chopper or agitator for shaking. J .  Rea· 
Bicycle, J. M. Gilbert . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 598,083 gan . . . . . . .  " . . . . .  , "  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  598.892 
Bicycle, A. W. Hall . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 698,246 Grinder. blade, E. B. Allen . . . . . . . . . . . . . . . . . . . . . . . . .  598.333 
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1 10 ',ieutifi, jmeti,au. 
Harne lock or fastener. J. A. Stansbury . . . . . . . . . . . . 593.� Stone, indnratlng apparatus for artificial, W. 

Busche . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  008;'11 ��oedi.ement • .  Handle. See Saw handle. 
Hanger. See Door hanger. 
Harvester. J. W. Alkire . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 598,192 
Harvester elevator, M. Kane . . . . . . . . . . . . . . . . . . . . . . . .  598,377 
Hat pin, W. S. Law . . . . . . . .  . .. . . . . . . . .  . . . .  . . . . . .  . .  . . . .  598.425 
Heater. See Electric beater. 
Heater and radiator, combined, Seymour & Macy 598,444 
Heating system. water. O. Schlemmer . . . . . . . . . . . .. 500,327 
Heel compreSSIng: machine . .... 14' Raymond, 2d . • •  5Yij,256 
Hides, machine for removing hair from, N. A .  

IJundquist . . . . . . . . . . . . . . . . . . . . . . .. . . . . . . . . . . . . . . . . . . . 598,204 
Hinge, lock, '1'. Corscaden . . . . . . . . . . . . . . . . . . . . . . . . . . . 598.215 
Holst, cable. W. IJ. Garrels . . . . . . . . . . . . . . . . . . . . . . . . . .  5H8.17� 
Hook. See Snap hook. 
Hook and eye, �'. W.  Wall . . . . . . . . . . . . . . . . . . . . . . . . . . .  598.169 
IJo'r�e, folding, H. Ka�anovsky . . . . . . . . . . . . . . . . . . . . .  5!l8,I00 
Horseshoe. D. & H. Paar . . . . . . . . . . . . . . . . . . . . . . . . . . . .  598.W. 
Horseshoe, cush ioned, G. H. �·itzgerald . . . . . . . . . . . .  598,144 
Horseshoe, naiJIess. J . C. Jackson . . . . . . . . . . . . . . . . . .  a�,15:t 
Ice plows and markers. gage for teeth of. J .  N. . 

Briggs . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 098,240 
Indicator. See Office indICator. StatIOn indicator. 

Weather Signal indicator. Inhaler. J. J. Curran . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  598.2136 
Inseam trimminJl machine, E. S. Hnrris . . . . . . . . . . .  b!J8,2"l3 
Instrument winding device, A. J .  Oebring. 

598,272, 598.2;3 
Insulating attachment for electrical connectors, 

R. P. lit J. D. Osgood . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  598.109 
Ironing machine, A. R. Selden . . . . . . . . . . . . . . . . . . . . . .  598,233 
Joint. See H.ail joint. 
Key fastener. L. C. Norris . . . . . . . . . . . . . . . . . . . . . . . . . . .  59M.229 
Keyhole �uide. J. Vster . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  598,297 
Kni fe. See Fish knife. 
Knife and scale, combined, L. Herrin . . . . . . . . . . . . . .  598,225 
Knob attachment. H. W. Libbey . . . . . . . . . . . . . . . . . . .  5!lS,426 
I.Jabeling machine, can, W. G. Trethewey . . . . . . . . . . 598.2i7 
Ladder. step, '1'. �'. McBride . . . . . . . . . . . . . . . . . . . . . . . . .  598,130 
Lamp, J. G. A. Kitchen . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  598.4YO 
Lamp, electriC bicycle. P. A. Dowd . . . . . . . . . . . . . . . . .  598.198 
J�mp sUl'Port. incandescent. W. J .  Going . . . . . . . . .  598,220 
Lamps, adjustable support for incandescent. \V . 

J. Going . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  59S.218 
Lamps, etc., mould for manufacturing. H .  J 

Hays . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 598.224 
Lamps, etc. , support for incandescent. 'V . . J .  Go-

ing. . .  . .  . .  . .  . .  . .  . . .  . .  . . . . . . . . . . . . . . . . . . . . . . .  598.219. 598,221 
Lautern. tubular, C . . L. Betts . . . . . . . . . . . . . . . . . . . . . . . .  59S,C72 
IJasting pincers, A. ]i'. Preston . . . . . . . . . . . . . . . . . . . . . .  598,111 
I.atch, night. C. H. Brigden . . . . . . . . . . . . . . . . . . . . . . . . . .  598,4i2 
Lathe. engine. E. H. �'ish . . . . . . . . . . . . . . . . . . . . . . . . . . . .  5Y�,I43 
Lead, electrodeposltion of. K P. Clark . . . . . . . . . . . . . 500.313 
Leather stretching mechanism, G. H. & }I' . A .  

Noble. . . . . . . . . .. . . . . . . . .  . . . . . . . . . . . . . . . . . . . . . . .  . .  598.:m 
IJeg, artificial, A. E. Tullis . . . . . . . . . . . . . . . . . . . . . . . . . .  598.452 
Lemon squeezer, G. R. Howell . . . . . . . . . . . . . . . . . . . .  598,150 
Letters, �tc. , to windows, etc. , means for secur-

inl<, J. S. White . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 598,3011 
Leveling tool, J. P . . Kane . . . . . . . . . . . . . . . . . . . . . . . . . . . . 59S,101 
I.Jimb, artificial, A. L. Woodland . . . . . . . . . . . . . . . . . . .  598,4.j8 
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lock. 
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Lo ]!{ and wrench, J. Johnson . . . . . . . . . . . . . . . . . . . . . . . . 5�.2()iJ 
LU J ) llloUve driving wheels, machine for truing, 

rJewi� & Murphy . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 198,155 
L')r) n, W. Weaver . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  i'f.lR,187 
L < l U Il shuttle, self-threading, J. H. Northrop ... 598,480 
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M:lndol in, O. H. Gibson . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  5!)R,245 
M!\shin� a.pparatus. O. Sel� . . . . . . . . . . . . . . . . . . . . . . . . . .  598,120 
Metal rails and bars, rolls for straightening. Doyle 

& Cartwright . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . [>98.140 
Metal surface decoration, IJ. McCallum . . . . . . . . . . . .  598,270 
Meter. See Electric meter. 
lIlilking apparatus. D. Klein . . . . . . . . . . . . . . . . . . . . . . . . .  5�,423 
Miners' . use. prospecting implement for. E. 8 .  

Gkwer. . . . . .  . . . .  . . . . . .  . .  . . . . . . . . . . . . . . . . . . . . . . . . . . .  598.146 
Mining machinery, H. F. Card . . . . . . . . . . . . . . . . . . . . . . .  598.a60 
Mould. See Bullet mOUld. 
Moulding maclline, .J. E. .McCanna . . . . . . . . . . . . . . . . . . 598,252 
Monkey wrench. P. Quarelll . . . . . . . . . . . . . . . . . . . . . . . . . 598,481 
Motor. See Current motor. Wind motor. 
Mucilage holder, F. F' . Peck . . . . . . . . . . . . . . . . . . . . . . . . .  i>!I8.388 
Nos�ril protector, T. Carence . . . . . . . . . . . . . . . . . . . . . . . .  598,46'i 
������:,

e
.? �r����k : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : :  ��:� 

Nut lock. R. G. Rider . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 598,114 
OlHce indicator. J. H. Slater . . . . . . . . . . . . . . . . . . . . . . . . .  008.163 
Oiling device, J. H. Stonemetz . . . . . . . . . . . . . . . . . . . . . .  598,122 
Ore roasting furnace. L. D. Godshall . . . . . . . • . . . . . .  598,084 
Organ, V. Anderson . . . . . . . . . . . . . . .  , . .  ' "  . . . . . . . . . . . . .  598,311 
Packing. metallic, �'. �'. Swain . . . . . . . . . . . . . . . . . . . . . . . 5'<lB,l23 
Pa.per bag closure, J. P. Raymond . . . . . . . . . . . . . . . . . .  598,440 
Paper board maktuK machine, A. W. Case . . . . . . . . .  b98,241 
Paper making machine apron board, P. D .  Tay· 

lor . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  , . . . . . . . .  598,400 
Paper, toilet, E. N. Cummings . . . . . . . . . . . . . . . . . . . . . . .  598,315 
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Phosphates, making. H Poole . . . . . . . . . . . . . . . . . . . . . 098.182 
Pianoforte, Courtice & Wood . . . . . . . . .  . . . . . . . . . . . . .  598,363 
Pianoforte action, H. Geor!!e et al. . . . . . . . . . . . . . . . . . 598,367 
Piano player, autopneumatlC, Ii'. R. Goolman . . . . . . 598,419 
Picker. See Fruit picker. 
Pin. See Clothes pin. Hat pin. 
Pipe. See Tohacco pipe. 
Plpe coupling, A. Richardson . . . . . . . . . . . . . . . . . . . . .  598,158 
Pipe coupling. etc., J. S. Smith . . . . . . . . . . . . . . . . . . . . . .  598,395 
Pipe cuttino< tool. A. ROdefeld . . . . . . . . . . . . . . . . . . . . . .  598.1i>9 
Pipe threading implement, C. A. Batley . . . . . . . . . . . . 598,279 
Pipe tbreadlng machine. C. A. BaUey . . . . . . . . . . . . . .  598,278 
Pipes, device for detecting sediment in, E .  

Kruse . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. 598,321 
Plaque, R. R. �'ish . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  598,080 
PI :\tinK machine, A. Woeber . . . . . . . . . . . . . . . . . . . . . . . .  598,457 
Plow. J. F. Weller . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  598.455 
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t:���·to ���:e��J� g��erry . . . . . . . . . . . . . . . . . . . . . . . . . . .  598.389 
Presg. See Cider press. 
Printing machine web controlling device, J. H. 

Moody . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  598,107 
Prollel ler blades, feathering and sheathing. J .  

�'erl<usoll . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  598.337 
Propulsion. marine screw. L. Hacbenberg . . . . . . . .  598.421 
Pruning implement, J. I�. Manning . . . . . . . . . . . . . . . . .  598,428 
Pump for raising and forcing liquids, R. Addison 598,466 
Punching bag. R. W. Hess (reissue). . . . . . . . . . . . . . . .  11.648 
RaCk. See Bicycle rack. 
Rail jOint, T. A. Bayliss . . . . . . . . . . . . . . . . . .. . . . . . . . . . . . .  598,OiO 
Rail oint. cha.ir. P. Brown . . . . . . . . . . . . . . . . . . . . . . . . . .  598.134 
Railway conductor. electric, G. Ritter . . . . . . . . . . . . .  598.184 
�:ll::� {f�M���� ��t�·Jo���
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Red. process of discharging. H. Schmid . . . . . . . . . . .  598.118 
Reed board, O. Erickson . . . . . . . . . . . . . . . . . . . . . . . . . . . .  598,li6 
Reg-i.st,er. See Cash register. 
Re�ulator. See Fluid pressure rellulator. 
Rice, etc. , manufacturilI2 flaked. G. F. Cook . . . . . .  598.13i 
Road roller oiling device, W. O. Nil<htengale . . . . . .  598,206 
Sash balance. F. W. Hironlmus . . . . . . . . . . . . . . . . . . . .  598,478 
Sash holder, S. S. Bradshaw . . . . . . . . . . . . . . . . . . . . . . . . .  598,239 
Saw tiling machines, spiral ftJe for. H. L. Morrell 5!J8.268 
Saw guide. band. Dyer & Holmes . . . . . . . .  " . . . . . . . . .  598,476 
Saw handle. O. G. Peci c . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  5.'J8.2'.13 
Sawmil l carriage buff'er, E. E. Fitzgerald . . . . . . . . . .  598,081 
SawmIll carria�e otfsetting mechanism, F. W. 

Cook . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  5.'lB.412 
Saw. scroll, J . G. Connelly . . . . . . . . . . . . . . . . . . . . . . . . . . .  598,362 
Saw setting and filing machine, H. L. Morrell . . . . .  S.'l8,267 
Saw sharpening machine. F. Schmaltz . . . . . . . . . . . . .  598.232 
Scraper, wheeled. M. G. Bunnell . . . . . . . . . . . . . . . . . . . .  598.281 
Screw threading machine attachment, J. M. 
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Seam for sewed articles, overedge, J. G. Greene .. 598,3.'l8 
Seen drill, E. E. Hills. . . .  . .  . . . . . . .  . .  . . . . . . . . . . . . . . . . .  598.093 
Sew·insc machine carpet and matting .clamp, E. B. 

Allen. .  . .  . .  . .  . . .  . . . .  . . . .  . . .  . . . . . . . .  . . . .  . . . .  . . . . . . . .  598,382 
Sewing .machine guiding device, R. G. Wood-

ward . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  598.353 
Sewing machine purling device. overedge, J. G. 

Greene . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 5OO,il.'l9 
Sewing machine trimmer, E. B. Allen . . . . . . . . . . . . .  598.30'14 
Sewin)l machine, two needle, J. Kerr . . . . . . . . . . . . . .  598,346 
Shade fixture and curtain pole support. window, 

G. Biehn . . .. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  598.:jM 
�hllde IIxtur.e, roller, .Bliss & Richmond . . . . . . . . . . .  598.409 
Shoe scraper, F. Trumpler . . . . . . . . . . . . . . . . . . . . . . . . .  59ft�1 
Hhore groin, E. Case . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  598,076 
Ri'!l1al. See Car signal. 
�kirt support-er, P. Knapp . . . . . . . . . . . . . . . . . . . . . . . . . .  598.:l2O 
Slelgb and carriage. combined. J. L. P. Houde . . . .  598.291 SHcrn\( device. vegetable, P. E. Apgar . . . . . . . . . . . . .  598,236 
Sn'\p' hook. W. Zander . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 598.000 Solder, aluminum, G. Hammond . . . . . . . . . . . . . . . . . . 598,�1 Solq,ering aluminum. flux for, G. Hammond . . . . . .  598,340 Spark arrester. M. S. Woods . . . . . . . . . . . . . . . . . . . . . . . .  598. 129 
Sphygmomanometer. Hill & Barnard . . . . . . . . . . . . . . 598.34.1 Spinning ring, J. C. Gilbert . . . . . . . . . . . . . . . . . . . . . . . . . .  598,:nI 
Rprlt;l.g. See Pneuma.tic spring. Vehicle spring. 
Sprihg COiling machine, �'. W. & A. G. Hoefer . . . .  598.il!I4 
Sprinjl conllnlnl( band. C. Scott . . . . . . . . . .  . . . . . . . . . .  598.:l94 
Staging. MJustable . . 1 .  A. Hagan . . . . . . . . . . . . . . . . . . .  598.289 
Stamp detacher and affixer. -postage, J. A. Cham-

bliss . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  598.26.1 
Stamp, hand, S. F. Haskin .. . . . . . . . . . . . . . . . . . . . . . . . . .  !i.<J8.r& 
Statlqn indicator. D. C. lit J. M. Jones . . . . . . . . . . . . . .  5.<J8.09!l 
Stay, dress, J. Byfield . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  098,174 
Steering shIps, means for. W. Kuss . . . . . . . . . . . . . . . .  598.424 Step pad, adJnBtable, H. C. Swan . . . . . . . . . . . . . . . . . . . 008,398 

Stone sawing machine. �'. W. ShettIeworth . . . . . . . 008.«6 
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Teeth, construction of intermeshing'. W. J. Per� 
kins . . . .  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  598,436 

Telephone apparatus. F. B. Cook . . . . . . . . . . . . . . . . . . .  5\lii.285 
1'elephone Rystem. C. A. Barron et al . . . . . . . . . . . . . .  598,172 
'l'elephone syste:o. Reid lit McDonnell . . . . . . . . . . . . .  598.183 
'l'elescope bag, G. 1>. Hutchison . . . . . . . . . . . . . . . . . . . . OOS,O!l5 
"l'hill coupling antirattler, }I'. P. Jo�nson . . .  : . .  : . . .  598,3j6 
'l'hrashillJo!' machine chutes, combl,ned hOlstlllli{ 

and telescoping apparatus fur, E. :Bennett . . . .  598.0il 
Timber, composite. H. }I', Williams . . . . . . . . . . . . . . . . .  �,127 
1'ire, pneumatic, 1\ Wheatley . . . . . . . . . . . . . . . . . . . . . .  DU8.2�2 
Tire, pneumatic; C. P. young . . . . . . . . . . . .  _ . . . . . . . . . .  598,460 
'l'tre protector, pneuma.tic. A. Vreeland .. . . . . . . . . . .  �,� 
�:��:.t�����re�rw�·:·s����T.��: : : : : : : : : : : : : : : : : : : : : : :  �:r� 
'l'ires, automatic air pump for pneumatic, J. H. 

K. McCollum . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . · . . . .  598,108 
Tires, compound for preventing escape of air � 

from punctured, W. H. Moore . . . . . . . . . . . . . . . . . .  598,324 
'l'ires, device for inserting or removing inner 

tubes of pneumatic. P. lit H. Weber . . . . . . . . . . . .  598.310 
Tobacco pipe, J. Hallnan . . . . . . . . . . . . . . . . . . . . . . . . . . . .  WS,086 
Tobacco pipe and cigar or cigarette holder, com-

bined. A. Seidenspiner . . . . . . . . . . . . . . . . . . . . . . . . . . .  598,350 
Tobacco stemming machine. D. Barker . . . . . . . . . . . . 59H,4'il 
Trap. See Animal trap. 
1'ricycle, F. Kummer . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  598,322 
Trousers clamp, C. P. young . . . . . . . . . . . . . . . . . . . . . . . .  598,459 
Truck. car. J. A. Brill . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  598,Oi4 
TrUCk, car, H. 'l.'esseyman . . . . . . . . . . . . . . . . . . . . . . . . . . .  598,258 
Truck, maximum traction, C. F. Uebelacker . . . . . .  598,403 
Truck. railway car, J. Taylor . . . . . . . . . . . . . . . . . . . . . . . .  598,449 
Truss, �'. �'ette . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  598.177 
Twyer, D. Sum me . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  598,«8 
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Valve. C. K. Welch . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  598.125 
Valve, air, W. De Lany. Jr . . . . . . . . . . . . . . . . . . . . . . . . . .  598,217 
Valve for water pipe lines. air. T. A. Noble . . . . . . . .  &.J8.386 
Valve, rotary cutoff', J. A. Kollmyer . . . . . . . . . . . . . . .  598,153 
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Vehicle, automobile. W. A. Crowdus . . . . . . . . . . . . . .  598.314 

�:�i�l� :g�i��: t.����\'.':Jr� : : : : : : : : : : : : ·. ·. : : ·  . .. : : : :  �:m 
Velocipe<le, G. W. Bell . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  598,280 
Velocipede, H. G. Meumanll . . . . . . . . . . . . . . . . . . . . . . . .  598.228 
Velocipede. railway, C. N. Teetor . . . . . . . . . . . . . . . . . .  598,450 
Vendin� macbine, automatic, E. Gleason . . . . . . . . . .  598,288 
Ventilating wheel or fan, W. H. A. Davidson . . . . .  598.216 
Ventilator, J. M. Hauff . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  598.371 
VIse. pipe. E. Wright . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  598,130 
Voting machine, R. A. lit E. R. Hart .. . . . . . . . . . . . . . .  598,247 
\Valls, etc. , construction of supports for build· 

ing. R. S. Gillespie . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  598.418 
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Weather si�nal indicator. J. G. WaH . . . . . . . . . . . . . . .  598,124 
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Weighing scooP. J. M. Withrow . . . . . . . . . . . . . . . . . . . .  598.406 
Wheel. See Ventilating wheel. 
��:�l,rf.:;�i�.
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\Vicker structure, J. A. Griffin . . . . . . . . . . . . . . . . . . . . . .  500,305 
Wind motor, D. W. Hoover . . . . . . . . . . . . . . . . . . . . . . . . .  598,479 
Wtndlass and connectton. H. J. 'I'racy . . . . . . . . . . . . .  598,166 
Window. D. M. Allen . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 591 •• 214 
WIre splice. O. H. Sawdy . . . . . . . . . . . . . . . . . . . . . . . . . . . .  598,275 
Wire stay locks, device for forming, D. C. Ad· 

dicks . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  598.131 \Vood, machine for cutting plates from, A. H. 
Hall . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  598,085 

Wood, etc., shaping machine for, E. G. A. Schen-
son . .  . .  .. . .  .. . .  .. . . . . .  . . .  . .  .. . . . .  . . .  . . .  . . . . . . . .  . . .  598.309 

\Vrench. See Monkey wrench. 
Wrench, !. A. Cunningham . . . . . . . . . . . . . . . . . . . . . . . . . .  598,3()4. 
Wrench, O. Evans . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  598,287 
Wrench, A. P. Joy . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 598,319 
ZInc. apparatus for electrolytically producing. C. 

Hoepfner . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  598,180 

DESIGNS. 
Bicycle frame fork, G, A. Weidhass, Jr . . . . . . . . . . . . . 28,227 
Bicycle holder. M. Butler . . . . . . . . . . . . . . . . . . . . . . . . . . . .  28,228 
Bicyc)e lock casing, Dean & Weir . . . . . . . . . . . . . . . . . . . .  28,226 
Braid, V. Schuck . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  28,248 
Cabinet, kitchen, W. T. Holley . . . . . . . . . . . . . . . . . . . .  28,2.3 
Can opener body. S. L. Tallman . . . . . . . . . . . . . . . . . . . . . .  28,232 

ORDINARY RATES. 

Inside Palre. each insel'tion. - 73 centll a line 
Back Palre. each insel'tion. - - 81.00 a line 

pr For 80me c!<uses of Advertisements. Specuu aOO 
Higher rates are reqmred. 

Tbe above are charges per agate line-about eight 
words per Hne. 'l'his notice shows the widtb of the line. 
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morning to appear In the f .. lIowlno< weekfs l .. ue. 

WO�tPou�!!f1!�e!�n�S 
time and """"'!I by using our 

macnmarg 
SEND FOR CATALOG UES

A-Wood-working Machinery. B-Lathes, etc. 
SDECA FALLS JOG. COMPAn. 
695 'Ya t er St . . Seneca Falls.  N. Y. 

TH E COPYING PAD. -HOW TO MAKE 
and how to use ; with an engraving. Practical directions 
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letter to the pad, how to take off copl'es of the letter. 
Contained in SCIENTIFIC AMERICAN SUPPLEMENT, No. 
4 ;J � .  PrIce 10 cents. For sale at tbis offlce and by all 
newsdealers in all parts of tbe country. 

A College Education for 7 Cents a Day 
v e  

T H E  U N ITED C O R R ESPONDENCE SCHOOLS, 
F. W. EWALD, Gen. Mgr. 15'. 156. 158 5th Ave., New York 

WALWORTH 
PI PE VISES 

are the Heaviest and 
Strongest vises made. 

REN EWABLE STEEL JAWS. 

WALWORTH M FC .  CO . , 
20 OLIVER STREET, BOSTON ,  MASS. 

B A R N E S'-----

UPRIGHT DRILLS 
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Casket, W. Hamilton . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  28.255 W. F. & J O H N  BARNES CO. 
8���,
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Garment f .. stener, M. Rubin . . . . . . . . . . . . . . . . . . . . . . . . .  28,2(5 PLUMBERS'  I RON LEVEL W i t h  lIouble Harness J(Rg runner, F. �'. Conner . . . . . . . . . . . . . . . . . . .  28,2;),:; PI UDlb 
. 

Lunch and parcel carrier, A. C. Dumontier . . . . . . . . .  28,2H "' S ctal Mop or broom holder, II. King . . . . . . . . . . . . . . . . . . . . . . .  28,�3:
.
1 . fl I I- - . I ill dP� lIlush, loaf of prepared, J. H. McLean . . . . . . . . . . . . . .  2Il.24? I I .. gi"vl ce 011 can, J. W. Cushman . .  . .  . . . . . . . . . . . . . . . . . . . . . . . . .  28.220 ' _ ..  i ng d Padlock case, C. H. Brigden . . . . . . . . . . . . . . . . . . . . . . . . . .  28,224 I Ia'lf af 

§:g:: �.'1'. to�:�
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. : : : : : : : : : : : : : : : : : : : : : : : : : : : : �:�� wi piping. Price ,2.26. Size 12 lncb. For bOOkon tbe l�vel 

Show card holder, Hill & Renner . . . . . . . . . . . . . . . . . . .  28.238 C. F R I C H A R DSON & SON 
��g-;n�'::��:.�. ;J�'j'rh

e
:: : : : : : : : : : : : : : : : : : : : : : : : : : : : :  �:�� I ' .  O. Box 9,.,., A THO l • •  MA "' S  • •  U. k A. 

'l.'obacco bag, C. Millhiser . . . . . . . .  _ . . .  _ . . . . . . . . . . . . . . . .  28,239 
Tool handle. J. Swan .. . . . . . . . . . . . . . . . . . . . . . . . . .  28.200, 28.231 

�rg�r:R�'i.��t;e ':e:o.�tgt�
e
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Wagon body, C. W. Wood . . . . . . . . . . . . . . . . . . . . . . . . . . . .  28.236 
Wrench handle, J. McPhail. . . . . . . . . . . . . . . . . . . . . . . . . .  28,229 

TRADE MARKS. 
Antiseptic, chemical compound used as an, Knoll 

& Company . . . . . ... . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  31,186 
Beer, larger beer, ale and porter, W. B. Holloway 31,203 
Bicycles and Hke vehicles, Eclipse Bicycle Com. 

pany. . . .  . .  . .  . .  . .  . .  . .  . .  . . . .  . .  . .  . . . .  . .  . .  . .  . .  . .  . .  . . . . . . .  31,201 
Biscuits. wafers, and the like, home made, The 

Misses Wiestling . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  31,206 
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pany . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  31,198 
Cement. Portland. Walter T. Bradley Company . . .  31,195 
Cereal products. A. H. Herrick & Son . . . . . . . . . . . . . . . 31,208 
Cheese made from sweet milk of cows, A. Bickel-

haupt . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  31,� 
Chemicals and metals, certain, Con�olidated Kan-
Clg:�:, W.
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Cleaning preparation for carpet and fabriCS, C. ��. 
Henze . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  31,190 

Coffee. prepared, L. H. Parke & Company . . . . . . . . . .  31.205 
Confected popcorn. S. D. Cone . . . . . . . . . . . . . . . . . . . . . . .  31,211 
Cure and preventive for venereal diseases, O. A. 

Hensel . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  31.184 
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}I'ertilizer and insect destroyer, chemical tree and 
plant. W.· E. Harvey . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  31,187 

Glas8, compound for t.he treatment of, H. Maran. 
gola.. . .  . . . .  . .  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  31.191 

Glove and mitten fasteners. A. N. Johns . . . . . . . . . . .  31,177 
Glue. liquid. E. J. Mills . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  31.192 
Hardware, excluding rOOfing tin, builders', C. H. 

Ocumpaugh . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  al.:nI 
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Medicinal preparations. B. E. McGale . . . . . . . . . . . . . . .  31,185 
Olives and peppers. relisb conSisting of. Seville 

PackIng Company . . . . . . . . . . . . . . . . . . .  c . . . . . . . . . . . . .  31.210 
�:g��. 
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s"oii : :  : : :  gU� Periodicals,' American Machinist Publishing Com-

pany . . . . . . . . . . . . . . . .  , . .  . .  . .  . .  . . . .  . . . .  . . . .  . . . . .  . . .  . . .  31.179 
Pianos. wind. strmg. and percussive musical in· 

struments. Burdett Organ Company . . . . . . . . . . . .  31 ,197 
Remedies for nervous. blood, and stomach di· 
Re��a:;
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f�r �o�s���iion: ' iiiaiarta: ' and ' 'Otil'er 31,183 
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����.� gg� Soups. extracts of meat for making. J. J. Murphy 31.209 Washing compound. fluid. P. Gugerty . . . . . . . . . . . . . .  31,189 

A prin f f':d copy of Lhe speCification and dra.wing of 
any pat�nt in the fore�wing list, or any patent in print Issued since 1863, will be furnished from thIS office for 
10 cents. In ordering please state the name and number 
of the patent desired, and remit to Munn & Co .. 361 
Broadway. New York. Special rates will be given where 
a large number of copies are desired at one time. 
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o<oln" IIs.t. provided tbey are Simple. at a cost of NO each. 
If CO�lIca�ed the cost will be a little more. For fuU 
tro��� ���r't..:T:. ��t4&m�'� b�=ld. N.w 

BABBITT METALS.-SIX IMPORTANT 
formulas. SCIENTIFIC AMERICAN SUPPLEMENT 1 I �3. 
re1.'i:�� c���d f����t':.lo���n & Co. and ail news_ 

A R CH I T E CT LEVE L St50 
Improved Transits & Levels 
Graduated entirely on our lanle dividing engines. Special award at tile World's Fair. All kinds of Engineer_ 
�t��'iil.
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Is mentioned. 
QUEEN & C O . , Inc.. 10 1 1  Chesf n u t  S t . ,  

Phl l nde lphla. 

We can furnish the Latest Improved Eyelet Machines 
a�c'::�t:�s.S
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of Special Wireworklng Machi&ery. 
ar Send for Cw-cular. 

B LA K E  & J O H NSON,  
P.  o .  Box 7 ,  W ATERBU RY, CON N . ,  U .  S .  A .  
ARMSTR ONG'S N o .  0 THREADI N G  MACH I N E  

Can be attached to bench or post. Desl.ned for threading the smaller sizes of pipe, iron or brass, also bolts. Has two speeds, one for pIpe � to 1 Inch ; the 
f!�I'i."si�':: P

I
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2 ��e:,: Armstrong adjustable dies. Otber attractive features. Send for 
�'1a!�Ub":.; 11;h�!fr':8�f��f. 
New York. Bridgeport. Conn. 

BICYCLE TIRE REPAIRING. - THE 
Mending of Single Tube Tlres .-A practical article illustrating tbe method of inserting \',atcbes and plul<s wIth 
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e
���::t"���. 7n?�;t�:n�.:'��0<��':.� talned In SUPPLEMENT t t O�. PrIce 10 cents. For sale by Muon & Co. and aU newsdealers. 

THE OBER LATHES 

• 
For Turning Axe. Adze. Pick. 
Sledge, Hatchet. Hammer. Au
ger. File, Knife and Chisel Han· 

.
. . 

dIes. Whiffletrees. Yokes. SpOkes. 
Porch Spindles, Stair Balusters 

_ ==_. Table and Chair Legs and other -:___ _ -:-::.-. irreguJar work. 
-,;;- - Paunted. .,.. s-d for Circular A. 

Tile Oller J.atlae Co., Chapin Fall", 0., U. S. A. 

(FEBRUARY 1 2, 1 898. 

Genuine Yankee Shaving SoaP. 10 cts. 
LUI<ury Shaving Tablet. 25 cts. 
Swiss Violet Shaving Cre .... 50 cts. 
Jersey Crea .. (Toilet) SoaP. 15 ds. 
Williams' Shaving Soap (Barbe,,'), 6 Round Cake<. 
:I lb., 4OC. Exquisite also for toilet. Trial cake for 2<: .  stamp. 

THE J. B. WILUAMS CO •• Glastonbury. Conn. 
LoNDON. 64 Great �ussell St. ,N. W. SYDNEY. 161 Clarence St. 

By mail, if your dealer does not supply you. 

DORMAN'S 
VULCANIZERS 

are used al l  over  the wo r l d .  
Exclusive Manufacturers of Steam Ma

chines for Rubber Stamps. We also make 
Dry Heat Vulcanizers. Complete outfits 
from ,10 to '1.000. A II Stamp and Stencil 
ro�

o
�lr

n
:u�::gr���

s
, S�:I�

s ��;r;;� �t;;g �iIIIIIIl� ��I� 
Die Sin kino< of all kinds. Established 1860. -_-11 ............ 
Prlntlng PresseH, with complete outfits, 
from '1 to '100. pr Send fen- Catalogues. 

'('H I-; .T. F. lV .  DOKllI A N CO. 121 E. Fayette St..  Baltimol'e. Md., U. S. A. 

Buy Telephones 
THAT ARE G O O D··NOT . .  C H EAP T H I N G S . "  

The difference in cost Is little. We guarantee 
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tee and instruments are both good. 
WESTER N TELEPHONE CONSTRU CTION CO.  

2 5 0·2 5 4  South C l i nton St . •  Ch icago. 
Largest Manufact1Jlrer8 of Telephones 
exclusivelll in the United States. 

FIREPROOFING TESTS OF FULL SIZE 
Columns and Girders -A detailed study of a disastrous 
fire In a suppose'lly fireproof building, together WIth 
diagrams and flgUl es showing a plant for testing strnc
tural lronwork. 9 Illustrations. Contained In SUPPLE
MENT 1 09 ,. .  Price 10 cents. For sale by Munn & Co. 
and all newsdealers. 

Everything you want to know about 
every Tool you can tblnk of. Our 
new 1897 Tool Catalojlue is a veri
table Tool Encyclopedia. A com· 
plete Tool List for Metal Workers 
and Mechanics of all kinds. Hand
somely bound in cloth, express paid 
��t:
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der amounting to '10.00 or over. 

Montgomery & CO. 
MAKERS A N D  JOBB E RS I N  F I N E  TOOLS 

1 05 FULTON STREET. N EW YORK C ITY. 

KLONDIKE GOLD FIELDS.-INTER-
esting article giving a map of Alaska. 8 lIIustrations. 
SCIENTIFIC AMERIOAN SUPPLEMENT t 1 3�. PrIce 
10 cents. For sale by Muun & Co. and aU newsdealers. 

. ..  

Cbt $titntifit }fmtritan 
PUBLI CATIONS FOR 1 8 9 8. 

The prices of tbe different pnbllcations ln tbe United 
States. Canada, and Mexico are as foUows : 

RATES BY M A I L. 
ScIentific American (weekly) .  one year. $3.00 
Scientillc American Supplement (weekly), one year, 5.00 
EJ[�m:g�!�Ws�fa��

e
E��fl���c �me,:can_ (m�nth: 3.00 

Building Edition of the ScientiHc American 
(montbly), - 2.50 

CO M BI N E D  RATES 
In the United States, Canada. and Mexico. 

Scientific American and Supplement. - 7.00 
ScientiOc American and Building Edition, - 5.00 
SClmm';,::�erlc�n. �be �uP�lem�nt. �nd _Bni�din� 

9.00 
T E R M S  TO FOREIG N COUNTRIES. 
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U. S. English Money. ::�ea: 
ScientiOc American (weekly). . - ".00 0 16 5 
ScientiOc American Supplement (weekly) 6.00 1 .  8 
Bnilding Edition of the ScientiHc Amer-

Ican (montbly), - S 00 0 12 
EXpOrt Edition of the ScientiHc Amer-

Ican (montbly) in Spanish alld English 3.00 0 12 
COM B I N ED RATES TO FOREIGN COUNTRI ES. 

Scientillc American and Supplement. - 8.50 1 14 11 
Scientillc American and Bnllding Edi-

tion, - • - - - _ - _ 6.50 9 
�clentiHc Amerlran. SCientiflc American 

Supplement; and Building Edition, - 11.00 
IT Proportionate Rates fen- Six MontluJ. 

The above rates include postage. which we pay. Re
mit by. postal ur express money order, or draft to order of 

MUNN & CO •• 381 Bl'oadway. New York. 

© 1898 SCIENTIFIC AMERICAN, INC.




