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J ,itutifi, �tUtri,an. 
STRENGTH OF THE NEW YORK AND BROOKLYN 

SUSPENSION BRIDGE. 

'l'he permission which has been granted by the 
trustees of the New York and Brooklyn Suspension 
Bridge to the Brooklyn tI'olley companies to run their 
cars across the structure has aroused opposition on 
various grounds, the most serious of which is that it 
is not strong enough to carry safely the increased loads 
which will be put upon it. 

This is a most serious objection (provided, of course, 
that it is well founded) for the reason that al l the otners 
are based upon alleged inconveniences of a minor char
acter, whereas. this is one which can only be neglected 
at the peril of the l ives of the citizens. If the bridge 
has already been loaded with greater weights than it 
was designed to carry, this is certainly no tillle to lay 
fresh material upon it. 

We have been favored by a correspondent with sun
dry clippings from that section of the local press which 
has actively opposed the laying of the tracks with 
a req uest that we will state our opinion as to whether 
the safety of the bridge would be imperiled by run
ning the trol ley cars across it. In reply we must state 
that there is no evidence that the safety of the bridge 
has been endangered by the extra weights which 
have been placed upon it in the past, nor is it threat.-

[JANUARY 8, 18<)8. 
would be practically the same w hether the tracks were 
laid on the outside or inside of the roadway. This is 
shown by a model which can be seen at the office 
of the engineers of the bridge. A strip of hard 
rubber, representing a floor· beam, is suspended 
by scales at points I'epresenting the points of attach
llleut of the suspenders to the floor of the bridge. If 
a weight be placed at two different positions, corre
sponding to the inside and outside of the roadway, the 
reading of the sca les shows that the effect upon thp 
i n ner cable will be no greater when the car is placed 
ou the iuside than when it is placed on the outside of 
the road way. 

'l'he Brooklyn Bridge is a monument of the genins 
and skill of its bui ldeJ's, and the fact that it was pro
vided with a margin of strength so liberal as to a llow 
of another set of lines being operated whenever the in
crease of travel should demand it, is a testimony to the 
far-sightedness of its eminent designers and buildel'F. 
Whether, in view of the great improvement recently 
carried out in the operation of the cable road, the time 
is yet ripe for the laying down of further lines, we dn 
not undertake to say ; but that the growing travel w i l l  
soon demand this enlarged accommodation no one call 
seriously deny, 

••••• 
ened by the present proposal to run a line of trolley THE WEATHER BUREAU IN 1897. 
cars across it in each direction. The Weather Bureau of the Department of Agricul-

It is urged that whereas the bridge was designed to tUI'e is to the average citizen one of the most import
carry only foul' rai ls on which to run cars it now car- ant of the bureaus, and it is remarkable that so muc\} 
ries eight rails, and that when the trolley cars are run- can be accomplished by an appropriation of $883, 772. 
ning it will carry twelve rails. '1'0 this is to be addE'd It is significant that the appropriation for 1896-97 was 
the weight of four extra hauling cables, two in use and $109, 748 less than in 1883. In 1883 the weather maps 
two in reserve, and also the weight of the various tele-· were not issued except at the central office in Washing
graph and telephone wires which cross the bridge. It tOll, D. C. During the last fiscal year 4,315, 000 maps 
is pointed out fut·therlllore that permission has been were issued to eighty-one stations outside of 'Vash
given to lay two lines of 8-inch cast iron tubes for the ington, D. C. In 1883, forecasts and warnings were 
servicp of the Tubular Dispatch Company, of New sent to 8, 094 places by mail, while during the last fiscal 
York. It is claimed that these additions to the struc- year the daily forecasts and warnings were sent to 51 , 
ture will add from o n e  t o  two thousaiJd tons t o  the 694 places, b y  mail, telegraph, telephone, etc. In 1883 
dead load and will strain it beyond tne limit of safety. no information was collected respecting the weather as 

It may be said in general regarding all reports of the influencing crops ; now cli!IJate and crop conditions are 
insecurity of the greater engineering works, especi- reported from about 8, 000 placE'S and results are SUIII
ally those in the domain of bridge build ing, that marized in the weekly Climate and Crop Bulletins, 
popular fears for the sa fety of a structute are apt to which are issued at each State center and published by 
increase in proportion to its size and bulk. As a practically the entire press of the country, both rural 
matter of fact, however, the larger bridge is likely and urban. In the former year there were less than 
to be the safer, especially in resrect of overload- 300 voluntary observers in co-operation with the bu
ing, because in the case of such a vast structure reau, but last year there were about 3,000 voluntary 
as the Brooklyn Bridge its OWll weight is so enorm- observers, making daily readings of standard govern
ous that any additional loads which may be p ut TlJent instruments, the daily observations being col
upon it will probably add but a small percentage to lected anl printed in tabular form at 42 State centers. 
the total weight of the structure, Thus, if the eight There arc' now 253 stations on our sea coast and the 
lines of rails, the four extra cables, the pneumatic Great Lakes where storlll signals are displayed, against 
tubes and the telegraph wires were to be laid across a 41 in 1883. In view of this remarkable showing, it is 
countl'y highway bridge weighing so many hundred little wonder that Willis L. Moore, chief of the Weather 
pounds to the foot, they would make sOllie inroads Bureau, states in his Annual Report that, to meet the 
upon the " factor of safety " so called; but when this public demands, all workers have been taxed to the 
addition is lJIade to a sixteen hundred foot span, weigh- limit of physical and mental endurance, It is to be 
ing so IIlftIly tons to the foot, as in the case of'the hoped that the increase of $160, 348 will be granted, as 
Brooklyn Bridge, the increase i n  the strains upon the it is urgently needed. 
individual members of the bridge is so slight as to be- The work of the bureau during the last fiscal year 
cOllle a practically negligi ble q uan tity. The weight of was conducted on lines tested and approved by the ex
the central span is 5878 tons. The combined weight of perience of former years. The usual forecasts of tem
all the extra loads above mentioned which have been perature, wind and weather were issued twice daily, as 
or are to be placed upon the bridge does not add more were also special warnings of cold waves, frost, severe 
than about five or six per cent to the total estimated storms and hurricanes, as occasion demanded. 'l'here 
dead weight of the main span. In view of the fact were no violent storms of which timely notice was not 
that the bridge was made strong enough to carry four given. The flood warnings issued by the bureau in 
times its own weight, plus four times the weight of all connection with the disastrous floods that occurred in 
the cars, loaded drays, and foot passengers that could the lower Mississippi Valley in the spring of 1897 were 
come upon it before breaking down, it is evident that most timely and effective, and on March 15, two weeks 
the increase in dead weight which has occurred in no- before the first serious break in the levees occurred, it 
wise imperils the safety of the structure. was announced in a special bulletin. 'l'he local officials, 

When :we cOlIle to consider the question of the in- under instructions from the central office, gave the 
crease of live or moving loads, dne to the weight of the widest possible distribution to these warnings by mail 
trolley cars, the unexpected iact is disclosed that such and telegraph throughout the threatened regions. A 
a line of cars would not equal the assumed loading for dai ly  bulletin was given to the press, thus keeping the 
which Mr. Roebling originally designed the floor of the public informed of the extent of the flood. It would 
structure. The floor is carried upon continuous lat- be impossible to estimate the value of live stock and 
ticed floor beams, which are spaced about 7� feet movable property saved by these warnings. 
apart and run transversely across the whole bridge. I n  hydrography the  work has been no less efficient. 
Each of these was designed to carry a maximum load There have been main tained through thE' year 1 13 river 
of forty-fonr tons distributed as follows: Four tons on and 42 rainfall stations, making daily observations and 
a pair of dray wheels placed next the outside cables, ten full monthly reports, together with such telegraphic re
tons on a pair of wheels placed next the cable road ports as seemed advisable for the purpose of weather 
trusses and eight tons on each pair of cable car wheels. forecasting, Beginning with the issue of the Monthly 

The maximum axle load of the Brooklyn trolleys, Weather Review for 1896, there has been included in 
however, is only five tons, or just one-half that which that publication a monthly report on the cond'tion of 
was assumed in designing the floor of the bridge. Nor the rivers of the U nited States. The river service is 
would the suspenders or the main cables be more !'>eri- composed of twenty-two sections, each with a central 
onsly strained than they would under the maximum office recei ving reportts from a definite area, and each 
loading for which the bridge was designed. The weight making local forecasts for the river districts under its 
of the moving trolley cars will be so distrihuted by the superVISIon. In the case of impending disaster the 
rigid floor beams and the longitudinal trusses that the central office at Washington dictates the important 
strains in the suspenders and cahles will vary but  warnings for distribution by the section centers. 
slight'v from those due to the maximum assumed The year was somewhat remarkable for the absence 
loads. of severe cold waves and destructive frosts, for such as 

It is  being urged that placing trolley lines on the in- occurred were, as a rule, accurately forecast in good 
side of the roadway brings an undue share of the load season. The system of recording the advents of cold 
upon the inner cables. The flexibility of the cables waves from station to station was put in operation dur
and the rigidity of the floor, however, so affect the ing the year over the eastern Rocky MOllntain slope 
distribution of the load that the effect ripon the cables from Nebraska to Texas. Gratifying success attended 
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the warnings issued for the benefit of the fruit industry 
of Florida, the sugar interest of Louisiana and the 
truck-growing districts of the Eastern seaboard. The 
rain warnings from the San Francisco office for the 
benefit of the raisin district, during the drying season, 
were very successful. During the last three years not 
a single rain occurred in the raisin-drying region with
out a warning, and in only one instance was an un
necessary warning issued. The distribution of fore
casts and warnings has been continued on practically 
the same lines as in former years. The climatic work 
of the Weather Bureau was very valuable, the statis
tics being collected concerning cotton, corn and wheat. 
The publications of the bureau show the usual care 
which is bestowed upon all government publications. 
The scope of the Monthly Weather Review has been 
enlargpd and its usefulness increased through the un
tiring efforts of its editor, Professor Cleveland Abbe. 
It should be noted that Professor Abbe was one of the 
most active of those who thirty years ago advocated a 
government weather service. The scientific meteoro
logical work of the \Veather Bureau has been important 
as usual, and the results obtained with kites have been 
discussed in detail in a series of articles published in 
the Monthly Weather Review. The international 
simultaneous cloud observations were concluded on 
June 30, 1897. About 7,000 observations for cloud 
heights and probably 2,000 pairs of observations for 
direction and velocity were obtained at the primary 
station in Washington. Altogethpr, the report shows 
that this bureau of the government is well and eco
nomically administered, both from a utilitarian and 
scientific point of view. 

........ 
ARTIFICIAL FLIGHT. 

The fact that so many gifted scientists and engineers 
are engaged on the problem of artificial flight affords, 
in itself, a strong presumption that sooner or later a 
successful motor-driven flying machine will be an ac
complished fact. It is only in recent years t hat the 
question of artificial flight has been recognized as de
serving a high place among the Illany unsolved pro
blems which are worthy of the serious efforts of the 
scientist and mechanic. It was not so long ago that 
the flying machine was classed as a kind of first cousin 
to the perpetual motion device, and the mere sugges
tion that anyone was attempting to fly caused a smile 
of pitying contempt. 

The early experimenter, with his flapping wings, his 
curious and cumbrous mechanisms, and his manifold 
llIisconceptions of the fundamental laws of flight, has 
given plaCe to a notable array of talent in the person 
of such men as Maxim, Chanute, Langley, Li lienthal 
and Hargrave. In their hands the problem has been 
attacked from the scientific and mechanical stand
points. The laws of flight have been determined by 
yeal's of such successful investigation that to-day 
aeronautics may be classed among the exact sciences; 
and the mechanical difficulties, on the other hand, have 
been so far mastered that the world is only waiting for 
a sufficiently light and powerful motor to see a practi
cal flying machine as much an accomplished fact as the 
pneumatic bicycle. 

We publish in the current issue of the SCIENTIFIC 
AMERICAN SUPPLEMENT a remarkable paper by Octave 
Chanute, the distinguished engineer and scientist, 
which gives the results of his own exhaustive experi
ments of the last few years to determine the principles 
of flight. It  is impossible to review this valuable paper 
at any length, and it will be sufficient to enumerate the 
various elements of the problem which are mentioned 
by Mr. Chanute as having each to be solved separately 
and the results combined in the successful  machine of 
the future. The elements to be determined are as fol
lows : The supporting power and resistance of the air ; 
the motor, its character and energy ; the instrument for 
obtaining propulsion ; the form and kind of the appara
tus ; the extent of the sustaining surfaces ; the material 
and texture of the apparatus; the maintenance of 
equilibrium ; the guidance in any desired direction ; the 
starting up under all conditions: the alighting safely 
anywhere. The seventh element, that of equilibrium, 
is the one which .Mr. Chanute has successfully solved. 

In December, 1895, Mr. Chanute secured the services 
of .Mr. A. M. Herring, a civil and mechanical engineer, 
and together they carried out Ii lengthy series of ex
peri ments in "gliding, " with the purpose of solving 
the problem of equilibdum. This he has successfully 
accomplisherl by reversing the method of Lilienthal, 
who moved his body to bring the center of gravity 
under the ever-shifting center of pressure of the ma
chine. Mr. Chanute provided mechanism within the 
machine which Shifted the supporting planes over the 
center of gravity of the operator, and the results have 
been highly gratifying. The paper is accompanied 
with a large number of illustrations made from snap
shot photographs taken during flight, and they show 
that the problem of equilibrium-perhaps the most 
essential of all-has been successfully solved. It was 
the failure of Lilienthal's device to maintain equili
brium, it will be remembered, that caused his death, 
the machine pitching suddenly forward and throwing 
him head first to the ground. 

J Citutific !tUttiClu. 
EDISON ON PATENTS. 

Thomas A. Edison has taken out probably more 
patents, says The New York Sun, than any other in
ventor. He owes his fortune and his faIlle to sOllie of 
theIll ; he has lost greater fortune and perhaps greater 
fame because he was not able to protect his rights in 
others. Naturally his knowledge of patent practice is 
extended, and when he talks of invention as a profes
sion he speaks by the card. 

" The value of a patent," says the inventor, "dimin
ishes in the ratio at which the value of the thing pat
ented decreases .. That is to say, if a man gets up a 
patent on a wrench, that patent has a real value and 
IlIay be profitable ; but if he gets up a patent on a 
system which revolutionizes things and is of tremen
dous value to the world at large, that patent is not 
valuable to the inventor, on account of the procedure 
of the court. 

" In a great many cases, outside of mechanical things, 
the· trade secret it' more valued as a protection than a 
patent. Dishonest persons often can get the inner 
track of an important discovery or patent, and IlIake 
use of it illegally, while the inventor IlIay never realize 
anything on his work, although he may spend thou
sands of dollars and continue the fight for years. Yes, 
the value to the inventor of a patent increases just as 
its value to the public decreases ; the reward for his 
services increases with the lack of value of the patent. 
There is less reward than ever for the industrious in
ventor. 

"One of my biggest inventions, for which patents 
were asked years ago, has just been declared mine by 
law. Meantime other Illen have b<o>en and are using it 
and are deriving the financial benefit, all on account of 
the workings of the patent system.  Of course, I can 
sue them, but it will be a long time before I can do 
anything. In short, there is comparatively little re
ward for the inventor of the important machine. A 
trade secret is of value in the chemical line, for there it 
can be guarded. For instance, in the case of Bessemer 
of Bessemer steel fame. He made his money by mak
ing bronze powder by a secret process, and kept the 
secret in the family for years before it was finally gi ven 
out to the world. As with the small patent, the sIllall 
trade secret has the advantage in holding the market 
and in keeping the device froUl being stolen. Get up 
trivial inventions of minor importance and they are 
valuable. 

" Infringers of patents take ad vantage of the prac
tice of the United States Supreme Court. If you get 
out a patent which is likely to become valuable to the 
public at large, you will find that it will sooner or 
later be infringed upon. If it were possible to get an 
injunction immediately against an infringer all would 
be well, but you cannot do this. When you start up, 
the other fel low sails right in and begins manufactur
ing and selling just as you do, and generally at a lower 
price. You cannot do anything in court for five or six 
yearE, and the infringer knows this. After having spent 
a large amount of money and time in inventing your 
patent, you place the price of it to the public at a fig
u re which will ,  you think, reimburse you for your 
expenditure. The infringer does not have to meet 
any of these exenditures, and can therefore afford to 
sell far below your price. A lawsuit for you is a costly 
matter; for him it is comparatively a trifle. For in
stance, in order to prove your patents you have got to 
make researches, you have got to have expert drawings 
made, and there are n umberless other expenses which 
eat up profits. All the infringer has to do is to employ 
a lawyer who is noted for causing delays in court. 
Every time your case comes up he attempts to delay 
it, and generally succeeds. Meantime, you are manu
facturing at a loss, while the infringer is manufactur
ing at a profit. 

"If after five 01' six years you prove to the court that 
you are rightfully entitled to the invention, there is 
but one thing left to you-to attack your opponent's 
factory. At this point you will awake to the fact that 
he has no factory. You will find that the machinery 
has been rented, or else it is in the name of his wife, 
or that he has an irresponsible company made up of 
his employes or of his family, and when finally you 
swoop down upon him all you can fiud in his office is a 
desk aud a chair. He can still run the shop machinery 
and give more trouble, and in the end there is not only 
no reward for the inventor, but absolute loss. It takes 
time to pioneer all new things. After you talk to the 
public, other people see that you have a good thing 
and organize irresponsible factories. You have, per
haps, spent $100,000 for machinery, tool8, etc. , then 
along comes the other fellow, without any responsi
bility, and makes all the money he can before you are 
able to get jUdgment against him. 

.. The laws are all right and don't need revision.  It 
is not the laws. The Patent Office is all right, too. 
There is no corruption t here. It all l Ies with the 
power and practice of the United States Supreme 
Court. Years ago they would grant an injunction on 
the face of the patent. The patentee had better 
rights. Now they don't, and that is w hat is driving 
every good man out of t he business. or driving him 
into details, because they are safe. If you get up a 

wrench, there is not the danger of another man com
ing in and spending $200,000 or $300,000 fighting you on 
a thing which don't pay you $5,000. 

" The operations of patent sharks sometimes compel 
an inventor to ohtain patents for articles which are 
never meant to be placed on the market. A fellow 
often gets up a machine, and somebody else comes 
along, and by getting patents through for certain 
parts, can give the inventor a great deal of bother and 
IUake him pay well, even if the inventor gets control 
of it. A man ought to patent every part of his ma
chine which he intends to use, so that he will have a 
bona fide claim to use it and cannot be infringed by 
other inventors. The inventor should first patent the 
principal parts and improvements, then patent the 
variations and completed model, to protect himself in 
the courts of law. In short, as I said before. the value 
of a patent to an inventor is directly decreased as the 
value to the public increases. The practice of the 
United States Circuit Court is such as to drive all the 
inventors away from revolutionizing inventions into 
lit.tle details ." 

--------.... ........ _---

THE SMITHSONIAN INSTITUTION, 1846-1896. 

We have received from the Smithsonian Institution 
a handsome quarto vol ume, entitled" The Smithsonian 
Institution, 1846- 1896." The history of its first half 
century, edited by the late George Brown Goode. This 
beautiful volume, which issues from the De Vinne 
Press, has 856 pages, and is illustrated with engravings 
of the founder, secretaries and the regents of the in
stitution as well as views of buildings, etc. The text 
is largely from the pen of the late George Brown 
Goode, and Messrs. Samuel Pierpont Langley, Cyrus 
Adler, W. J. 1\1c<;ee, W. C. Winlock, Frank Baker, 
F. William True and David Starr Jordan. The 
chapters take up the history of the Smithsonian Insti
tution, giving a biography of James Smithson, fol
lowed by an account of the " Founding o f  the Insti
tution," the" Establishment and the Board of Regents, " 
" The Three Secretaries," . .  The. Benefactors," .. The 
Smithsonian Buildings and Grounds, " .. 'I'!Je Smith
sonian Library, " " The United States National Mu
seum," " The Bureau of American Eth nology," " The 
International Exchauge System. " " The Astro·Physi
cal Observatory," " The Zoological Park,"  .. The Work 
of the Smithsonian Institution." "Smithsonian Publi
cations, " and a .. Biographical Sketch of George Brown 
Goode. " This matter occupies some 500 of the 800 
pages, and is filled with important information on the 
history of the development of science in America. 
N one of these chapters is more interesting than that 
which is given up to the three secretaries. It will cer
tainly be hard to find three greater men in their re
spective lines than Joseph Henry, Spencer Fullerton 
Baird, Samuel Pierpont Langley. Then follows a re
view of the work of the Smithsonian Institution by 
such men as T. C. Mendenhall, R. S. Woodward, E. S. 
Holden, Ed. Drinker Cope, 'rheodore Gill, the late 
Gardner Greene Hubbard, H. Carrington Bolton, D. C. 
Gilman , J. \V. Fewkes, Marclls Benjamin, W. G. Far
low, W. N. Rice, John Shaw Billings and A. R. Spof
ford. . This splendid work is completed with an 
appendix, which gives important events in the h is
tory of the institution, compiled by W. J. Rhees. It 
is not surprising, after examining this book and see
ing what this institution, the result of the bequest of 
a single man, has done to give American science its 
position in the world, that foreign governments should 
desire the same kind of an institution for their own 
countries. 

....... 

RECOVERY OF SILVER FROM FIXING BATHS. 

.Mr. Randolph Bolling writes us from the chemical 
laboratory of the University of Virginia, Charlottes
ville, Va. , in regard to a new method of recovering 
silver from fixing baths. He states that, having had 
occasion recently to Inake an analysis of photographic 
fixing baths, to determine the amount of silver present 
in combination with the sodium thio-sulphate, the un
oxidized silver salts on the developed plate were dis
solved in a solution of thio-sulphate to form a salt 
having the formula N a AgS,O.. 'rhe silver was first 
precipitated by ammonium sulphide, and it came down 
as black sulphide of silver. This was then separated 
by filtration from the liquid, and, after being washed 
three times in hot water, was dried and heated on 
charcoal. The reaction which took place was as fol
lows : 

Ag.S + o. = SO. + Ag •. 

The silver was then melted by a blowpipe. and finally 
it was weighed. Mr. Bolling obtained the following re
suits : 

Silver from the fixing solution of two developed 5 X 7 
dry plates 0 '2769 milligramme. 

Silver from the fixing solution of t wo developed 
3% X 5� dry plates 0'2051 milligraullne. 

As the last plate mentioned is of the standard cabi
net size, the analysis may be of some value to pho
tographers. The results are certainly very interesting 
from a scientific and practical point of view. 
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AN ANGULAR BIT STOCK. 

An extremely convenient form of holder for a chuck 
or head fOI' small drills 01' othlo'r boring tools, enabling 
the drill to be placed and locked at any angle to the 
shank of the holder, or the stem communicating power 
to the drill, is shown in the accompanying illustration. 
The device has been patented and is manufactured 
by C. A. Meister, of No. 726 Union Street, Allentown, 
Pennsylvania. The device comprises pivotally con-

MEISTER'S ANGULAR BIT STOCK. 

I J 
I 
! , 

nected frame section!?, one section consisting of a 
sleeve having a fork at oue of its ends, and the other 
section having side pieces, a tranS\'erse shaft pivotally 
connecting the side pieces of one section with the fork 
of the other section. This shaft has a gear wheel 
meshing with a bevel gear on a dri ving shaft in the 
sleeve of the forked section, whereby motion is com
Illunicated to an intermediate and a bevel gear of the 
tool-carrying section. By means of a set pin, shown 
in the illustration, the tool-carrying chuck may be car
ried around, as indicated by the dotted lines, and set 
and locked at any desired angle to the bit brace. The 
gear attached to the chuck is 1�f inches in diameter, 
while the other gears are only 1 inch, giving more 
power to the bit than if the gears were all of one size. 

-----�.·-il�._--�--
Food Lost in Cooking. 

Experts connected with the experiment stations of 
the United States Department of Agriculture have 
been making some interesting tests showing the losses 
in the boiling of vegetables and the composition and 
digestibility of potatoes and eggs, says The New York 
Sun. A. C. True, director of these experiment stations, 
remarks that, although the greater part of the food of 
Illan is prepared for use by cooking, yet the changes 
which various foods undergo during the process and the 
losses which are brought about by cooking have been 
l i ttle studied. Prof. H. Snyder, Dr. Alrnah J. Frisby 
and Dr. A. P. Bryant have j ust completed some in
vestigations on the loss of nutrients in boiling potatoes, 
carrots and cabbages ; also on the composition and 
digestibility of potatoes and eggs. 

Few persons know that in 100 pounds of uncooked 
cabbage there are but 7�,� pounds of d ry matter, and 
of this dry matter from 2]4 to 3 pounds are lost in the 
process of cooking. This loss seems to be unavoidable, 
unless the cabbage is cooked in such a manner that 
the water in which it is boiled is also used. This is 
frequently the case when cabbage is cooked with 
corned beef. In the experiments made at the govern
ment stations, potatoes, carrots and cabbages were 
selected as being the best representatives of tubers, 
roots and pot herbs. 

The conclusions drawn from the experiments with 
potatoes are substantially as follows : First.-In order 
to obtain the highest food value, potatoes should not 
be peeled before cooking. Second.-Wh4:'n the pota
toes are peeled before cooking, the least loss is sustained 
by putting thelll directly into hot water and boiling 
as rapidly as possible. Even then the loss is very 
considerable. Third. - If potatoes are peeled and 
soaked in cold water before boiling, the loss of nutri
ents is very great, being one-loU l·th of all the albuminoid 
Illatter. In a, bushel of potatoes tIll:' loss would be 
equivalent to a pound of sirloin steak. 

Alt.hough carrots contain less nitrogen than potatoes, 
t.hey are found to contain relatively more albuminoid 
n itrogen, and therefore to furnish more matter avail
able for building muscular tissue. From the experi
ments with carrots the following conclusions are de· 
duced : In order to retain the greatest amount of nu
t.rIents in the cooking of carrots, the pieces should 
be large rather than small; the boiling should be 

rapid, in order to give less time for the solvent action 

J titutifit �lUtritau. 
of the water to act upon the food ingredients ; as little 
water as possible should be used, and if the matter ex
tracted be used as food along with the carrots, instead 
of being thrown away, the loss of 20 to 30 per cent or 
even more of the total food value may be prevented. 

Experiments analogous to those with potatoes and 
carrots were made with cabbages, to deterllllne the loss 
of food matel'ial during the process of preparation fo;' 
the table. Cabbages represent the class of pot herbs 
in which the leaves are the edible portion. They expose 
more surface to the action of the water than do tubers 
or roots. The kind of water used has more effect on 
the loss of nutrients in cooking cr..bbage than the tem
perature of the water at which the cooking is started. 
In any case the loss is large. 

The purpose of these experiments j ust completed is 
to learn what actually takes place in thf:l process of 
preparing food by the COUlmon methods. The losses 
which occur in the cooking of potatoes, carrots and 
cabbages vary with the different methods of boi l ing 
followed. While the net loss is not so great as to 
render it imperativQ that people in comfortable cir
cumstances should abandon methods of preparing 
these foods which they consider make them most palat
able, there are believed to be many persons who cannot 
afford to permit even the comparatively small waste 
of food observed in these experiments. 

In the tests with eggs, it was shown that, while the 
method of cooking has some effect upon the rate of 
digestibility, it does not materially affect the total 
digestibility. Rubner, in an experiment with man, 
found that 79·1 per cent of the nitrogen of hard-boiled 
eggs was digested. 

AN IMPROVED DIFFERENTIAL BICYCLE GEAR. 

The accompanying illustration represents improve
ments in bicycle gear designed to allow a rider to readily 
and conveniently change from a low gear to a high 
gear, and vice versa, the construction being strong, 
simple and comparatively inexpensive, and the ar
rangement being such that the friction is reduced to a 
minimum. Figs. 1 and 2 show the i nvention as most 
recently improved, and Fig. 3 represents the gear 
according to a patent granted some weeks ago, the in
ventor being Mr. Guy R. Balloch, of Centerville, New 
Brunswick, Canada. As represented in Fig. 3,  the hol
low hub of the drive wheel turns at its sides on ball 
bearings, one bearing being supported from a hollow 
axle and the other being carried by the sprocket wheel 
supported from the hollow axle, so that the hub and 
the sprocket wheel turn independently of one another. 
On the inner faces of the sides of the hub are bevel 
gear wheels of different diameters, adapted to be alter
nately engaged by two inner gear wheels, forming a 
double gear rotating on ball bearings on a disk eccen· 
tric to the hollow axle. The double gear wheel is 
adapted to slide laterally in the hub and is rotated 
from the sprocket wheel. The lateral movement of 
the double gear wheel, to engage either of the hub 
differential gears, is effected by means of aspring-press
ed hand lever extending under the handle bar, in con
venient reach of the rider, and by means of a high and 
low gear can be made use of whenever desired. The 
entire device is completely inclosed within the hollow 
hub, and hence is thoroughly protected from dust and 
is not liable to get out of order. According to the im
provement represented in Figs. 1 and 2, the hollow 
drive wheel h ub is provid-

be tolerated. The first step in modern sanitation was 
the registration of vital statistics, which began in the 
first year of Victoria. 

----�.�'�·�I •• ------
AN INVISIBLE BRAKE FOR BICYCLES. 

All tourists' bicycles are not provided with a brake, 
although all ought to possess one, even though it might 
have to be used only on very rare occasions. One of 
the reasons (a bad but strong one, like all bad reasons) 
for the disfavor in which the brake is held by a large 
number of bicyclists is that it spoils the appearance of 
the machine. As an answer to this, it might be said 
that safety should be considered before elegance; but 
to make such an assertion would be a waste of time. 
Another fault found with the brake (chiefly by women) 
is that, in a lengthy descent, the necessity of holding it 
tightly tires the right hand. 

A brake that was invisible and that kept up the de
sired degree of fI'iction indefinitely would, therefore, 
prove welcome by setting at naught the two principal 
objections that we have just formulated. 

Such a brake has been in existence for the last two 
years. It was devised by an Englishman, Mr. Alfred 

INVISIBLE BRAKE FOR BICYCLES. 

Williams, and a representation of it is given in the ac
companying figure. 

The block of this brake, which is concealed beneath 
the crown of the fork, is mounted upon a rod, which is 
itself concealed in the steering head. This rod terlll i
nates above in a rack, with which engages a small 
pinion that may be revolved in one direction or the 
other by turning the right hand grip. The tl'anslllis
sion of the revolution of the grip to the pinion is 
effected through the intermedium of a series of joints 
arranged in the interior of the right hand branch of the 
handle bar. The friction of all these joints in the 
handle bar is sufficient to keep the pinion firmly in 
place in the position that is transmitted to it in ac: ing 
upon the grip. In this way, owing to such ingenious 

3 
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ed with a gear wheel and 
clutch teeth, a gear wheel 
being mounted to turn 
with and held to slide on 
the hub of the sprocket 
wheel, the slidable gear 
wheel being provided with 
clutch wheel for engage
ment with the hub clutch 
teeth . There is a double 
gear wheel eccentric to the 
slidable gear wheel and the 
hub geal' wheel, one of the 
gear wheels of the double 
gear wheel being in  mesh 
with the hub gear wheel, 
and the other gear wheel 
of the double gear wheel 
being adapted to be en
gaged by the slidable gear 
w h e  e 1 at the time the 
clutch teeth of the latter 
are out of mesh with the 
hub clutch teeth. The en- BALLOCH'S DIFFERENTIAL BICYCLE GEAR. 

tire device is completely 
inclos

.

ed within the hollow hub, and the change of gear I arrangement, th

.

ere is obtained an invisible brake, 
is similarly effected by a lever extending up under the which may be tightened to the desired degree at will 
handle bar. . through a slig-ht turn of the grip without any fatigue 

•• • • • I to the bICyclist. A slig'ht turn ill the opposite direction 

PREVENTIVE medicine as a science has wholly arisen at once loosens the brake either partially or totally. 

during the reign of Queen Victoria, says The lnde- The brush with which the brake block is provided 

pendent. and it is a curious fact that the only sanitary has the effect of cleaning the pneumatic tire before it 

law on the statute book-the Quarantine Act of 1825- comes into contact w i th the rubbing part, thus sellsi

was, on the eve of the Diamond ,Jubilee, erased from bly reducing' the wear of the tire. 

the statute book as a vexatious measure no longer to We are indebted to La Nature for cuts and copy. 
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A l'IANO FOR INVALIDS. I Iowa ; Bozeman, Montana ; Neosho, Missouri ; Quincy, 
One of the things which physicians have to contend Illinois ; San Marcos, Texas ; and Leadville, Colo

with is the lack of occupation for the convalescent. rado, are devoted to the important work of main
The case may be a surgical one, leaving the faculties taining in the inland lakes and streams the supply of 
perfectly unclouded, yet the patient must lie for days brook trout, rainbow trout, black bass, crappie and 
upon the bed with no other amusement than reading · other fishes. During the spring, on the Potomac, Del
or conversation. I aware, and Susquehanna rivers, shad are hatched and 

We illustrate a piano for invalids which will be a are distributed in suitable streams along the Atlantic 
boon to many a sick musician. On each side of the I coast. For the distribution of fish and eggs the com
bed are the uprights of a frame, the base being mount- l llIission has four ca.rs specially 
ed on casters. This frame supports a small upright I equipped wi th  tanks, air
piano. Adjusting devices are provided which will en- I circulating apparatus and 
able the piano to be firmly secured in any desired posi- I other appliances. 
tion. The keyboard is inclined so that the keys may : D uring the earlier years of 
be easily reached by the sick person. Of course, such the Commission young fish 
a piano would almost necessarily be a luxury for the I were carried by messengers 
rich, but there seems to be no good reason why it should in baggage cars on regular 
not be rented for cases of temporary illness and in . passenger trains, but as the 

2 1  
water in the top of the car, thus causing it to roll from 
side to side in such a manner as to make it unsafe. 
Another car was built to remedy this and other 
defects. 

The Commission now has four transportation cars in 
use. They differ somewhat in construction, and the 
car known as No. 2 is regarded as the best type. It i s  
equipped with six-wheel Pullman trucks, paper wheeb. 
combination couplers, etc. , so that it can be hauled 01 

work increased it was found 
that this method was inade
quate and other arrangements 
must be lllade to transport 
the large number of fish 
which were being hatched. 
Accordingly, in 1879-80, ex
periments were successfully 
made in moving shad fry in 
specially eq uipped baggage 
cars, and it was founel that 
large numbers of fish could 
be economical ly moved with 
little loss. A car was then 

UNITED STATES FISH COMMISSION CAR LOADING AT NEOSHO, MISSOURI. 

A l'IANO FOR INVALIDS. 

some private sanitariums, where the music would not 
be disagreeable to the other inmates. 

This iustrument has been put upon the market in 
England, but we believe that it has not yet been intro
duced into this country. 

constructed specially adapted for the dbtri u ution of 
live fishes, the requirements of such a car being a 
compartment for carrying the fish in which an even 
temperature could be maintained. Proper circulation I of air and water in the vessels containing the fish and 
sleeping and living accommodations for the messenger 
attending them were also provided. A baggage car 
which wa,s 51 feet long', 9 feet 10 inches wid", and 13 
feet 8 inches high was purchased. At one end of the 
car was a room, containing a stove, sink and berth for 
the use of the cook, besides a boiler, pump, etc. , and 
at the other end were two sections of berths like those 
in a Pullman car, which would accommodate two men 
at each side. 

Each compartment was about 7 feet long. In its 
center was a refrigerator compartment 30 feet 3 inches 
long, extending up to the clear story. The ice was car-

• , • • • ried in racks holding one ton each, which were located 
THE TRANSl'ORTATION BY RAIL OF FISH AND I in the corners of the refrigerator diagonally opposite 

FISH EGGS. I each other. Cylinder cans placed on galvanized iron 
The United States Commission of Fish and Fisheries tanks, 9 feet 4 inches long, 28 inches wide and 8 inches 

have just published an interesting work entitled " A I high, were provided in which to carry the fish. The 
Manual of Fish Culture, Based on the Methods of the t.anks were placed on opposite sides of the car, with a 
United States Commis�ion of Fish and Fisheries, with passageway between them. An apparatus for circu
Chapters on the Cultivation of Oysters and Frogs. " lating water was arranged, a long semicircular iron 
By kind permission we are enabled to present some tank being carried on the roof. From this the water 
engravings of the United States Fish COilimission car. was brought into a 6-inch pipe extending all around 

The work of the United States Commission of Fish the refrigerator compartment. The pipe contained a 
and Fisheries is carried on at twenty-five stations or sufficient number of pet-cocks to supply the number of 
hatcheries located at suitable places throughout the cans carried, the water being conveyed to the cans 
country. At Wood's Hole and Gloucester, Massachu- through rubber tUbing. From the cans it passed into 
setts, cod, mackerel, lobster and other important tanks through the same size tubing, which was turned 
marine species are propagated and the fry are depos- int.o 2-inch pipes underneat h  the car, and from these 
itetl on the natural spawning grounds  along the coast. pipes was pumped up to the tank in the clear story. 
At Battle Creek, Baird and Hoopa Valley in Califor- This circulating apparatus worked well , bnt this ar
n ia, at Clack:unas i ll Oregon and Little Whi te Salmon rangement necessitated caITying a large amount of 

palOsenger tmills. Underneath, between the trucks, 
are boxes for carrying provisions, tools, etc. , and a 
water tank. Inside, the car is finished in white ash, 
and due arrangeulPnts are made for the comfort and 
convenience of the crew. At one end is an office for 
the use of the captain and at the other end is the 
kitchen and the 5-horse power boiler, steam pump and 
air pump. 

The fish are carried in tanks or cans arranged into 
l'efrigerating compartments each side of the passage
way. These compartments have two upper berths at 
each side for the accommodation of the crew. The re
frigerating chambers are 26 inches high, 34 inches wide, 
and are provided with l ids; the partitions are filled 
with cork, which is used on account of its non-conduct
iug properties. At one end of the chambers is an ice
box which holds about three fourths of a ton of ice. 
The transportation tanks used in carrying yearling  
and adult fishes are made of  heavy galvanized iron, and 
are 27 inches long, 27 inches wide and 24 inches deep, 
holding 52 gallons each. They are heavily coated with 
asphalt before being used. For the transportation of 
fry ordinary 10-gallon iron cans of tin are used. The 
supply of water is carried in an iron pressure tank of 
500·gallon capacity which is locatel in the body of the 
car next to the office. The water is circulated by a 
steam pump through galvanized iron piping which 
runs from the pump to the pressure tank, thence along 
the sides of the refrigerator to the transportation 
tanks, whence it flows by gravity to a. tank below the 
floor, from where it is pumped into the supply tank for 
distribution. In order to provide sufficient air circu
lation, the air is driven by a pump to a 30-gallon reser 
voir in the top of the car, over the boiler room, from 
which it is taken to the transportation tanks or caus 
through t wo lines of iron piping running along the 

sides and top of the 
car. One pet-cock 
is placed in the pipe 
for each tallk to be 
supplied w i t h air, 
which comes to it 
through a hole � of 
an inch in diameter. 
From the pet-cock 
the air is carried into . 
the tank with rubber 
hose and released in 
the water through 
Ii berators made of 
A m e r i c a n  linden 
placed in hard rub
ber holders. T h i s  
car is also fitted with 
a hatching outfit. 
Our engravings show 
the exterior of the 
car and the interior. 
with b e r t h s  and 
chairs which hang  
up 8 0  that the COIII
partments can be 
opened. 

• • •  

River, Washington, 
the eggs of the Paci
fic salmon are col
lected and hatched, 
al1 (1 the fry are plant
ed o n  the spawning
bed� in the neigh
bori ng streams. The 
Atlant ic and land
loeked salmons are 
en l t i vated in Maine 
at Craig Brook and 
Green Lake to re
st.ock the depleted 
streams and lakes of 
New England ami 
northern N ew York. 
On the Great Lakes. 
at Cape Vincent. 
New York ; Put· in 
Hay, Ohio ; Alpena, 
M ichigan ; and Du
I nth,  Minnesota, the 
work is  with white
fish and lake trout, 
in order to sustain 
t he great commer
cial fisheries conduct
ed for those species. 
Hatcheries in the 
interior at St . .  Johns
b u r y, V e r m o n t ; 
Wytheville, Virgin
ia; Northville, Michi
g a n ; Manchester, INTERIOR OF FISH TRANSl'ORTATION CAR SHOWING BERTHS AND CHAIRS. 

TRAFFIC on the 
railroad b e t w e e n  
Tientsin and Pekin 
has i n c  r e a  s e d  so 
much that a double 
track III ust be laid 
at once. 
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THE SUBMARINE WRECKING-BOAT " ARGONAUT." 

The public is familiar with the ordinary methods 
adopted in carrying out diving operations, and there 
are probably few of our readers who have not at some 
time seen a diver in his bulky dress and grotesque 
headpiece climb slowly down the ladder and disappear 
beneath the surface, dragging his signal lines and air
supplying hose after him. When subaqueous work is 
being done adjacent to piers or docks, the air-pumps, 
tools and various machinery are located on the pier or 
dock ; if the operations are being carried out. at a dis
tance from the shore, the plant is  carried on a sco w or 
suitable boat which is anchored in the desired posi
tion. In both cases there is a measure of delay and in
convenience arising from the separation of the diver 
from his assistants, which i rlCl'eases in proportion to 
the depth at which the diving operations are being car
ried on. Moreover, when the work is being carried out 
in the sea or in broad expanses of water, where the 
surface is liable to be disturbed by stormy weather, 
work can only be done w hen the surface is practically 
calm. There is  a further delay due to the time lost by 
the diver in com ing to the surface to give d irections, 
to rest, or to secure what tools he may require from 
time to ti me. 

The most serious drawback, of course, to d iving 
operations, when they occur in open water, is the 
l imited time during which they can be carried on. 
This is felt Illost severely in the salvage of sunken ships 
and in the submarine foundations of piers, l ighthouses 
and similar classes of work. The difficulty occurs, not 
with the di ver, who is usually worki ng at depths wh ich 
are never dist urbed by the surface waves, but i n  the 
working platform, the scows, tug boats, etc. , above 
h i m .  

Our accompanying i llustrations show the construc
tion and operation of a submarine wrecking-boat 
which has been designed to overcome these difficulties 
and enable the whole of the outfit, including divers' 
quarters and the air-compressing plant, t ools, winches, 
etc. , to be placed at the bottom of the ocean in close 
proximity to a wreck. The many advantages of such 
a device, if it  can be successfully opet'ated, are obvious, 
and the details of the design, as worked out by Mr. 
Simon Lake, of Baltimore, Md. , are cer
tainly full of interest. A wrecking- boat 
containing a full staff of divers and all 
the necessary machinery and tools for 
their work, which is capable of proceed
ing to the scene of a wreck " un der its 
own steam " and sinking to a good work
ing position alongside the sunken ship, 
where operations can be carried on un
intel"ruptedly, would be a valuable ac
quisition in salvage operations. 

It is clai med by the bui lders that the 
boat would be capable of locomotion over 
the floor of the ocean, and that this fea-
ture renders it particularly valuable in the 
location of a sunken ship. For this purpose, as will 
be explained later, it  is provided with a pair of wheels 
near the bow and a caster steering wheel at the stern . 
We do not think that this featut'e will be practicable 
except under the i deal conditions of a smooth and 
hard floor. On a rocky or uneven bottolll ,  or a bottom 
of extremely soft mud, locolllotion would be manifestly 
impossible. On the other hand, it is  but fair to men
tion that only a small proportion of the dead weight of 
the boat will  rest upon the bottom, the water ballast 
being so regu iated that the buoyancy of the boat will 
insure only a small weight upon the wheels. 

The h ull of the boat, which is approximately cigar
shap6,i, is 36 feet long by 9 feet in diameter, and the 
submerged displacement is 57 tons. It is strongly built 
to resist water pressure at depths up to 150 feet. The 
plating is laid over angle iron frames measuring 3 ins. 
by 3% i ns. by % i nch. The hull is fl ivided by transverse 
diaphragms into four compartments-the engine and 
living room, the air lock, the divers' room and the look
out compartment. The engine and living room is the 
largest compartment and occupies about two-thirds of 
the length. The after part of it is  occupied by a gaso
line engine and a dynamo which drive the same pro
peller shaft. The gasoline engine is used when the 
boat is traveling at the surface and the dynamo may be 
disconnected from the engine and used as a motor when 
the boat is  submerged. T wo sets of storage batteries are 
located in lockers at the sides of the boat. These are 
charged by I lleans of the engine and dynamo, the coup
ling between the latter and the propeller shaft being 
released for this purpose. I n  cases where the bottom 
is j udged suitable for locomotion, it  is proposed to 
lower the boat until the ribbed wheels rest upon the 
bottom with sufficient pressure for traction and propel 
it  by means of the forward motor, which is shown 
geared to the axle of the forward wheels. 

The living room furnishes accommodation for six men. 
It is provided with an air compressor and storage 
tanks, the latter placed as shown in the diagram near 
the roof, which serve to renew the air vitiated by the 
crew and also to supply the divers when they are at 
w ork outside the vessel. When the boat is working at 
JDoderate depths, as shown in our illustrations, air is 

J titutifit !tutritau. 
supplied through two air-pipe masts, which also serve 
to show the location of the boat and the direction in  
which it is traveling. At greater depths the pipe m8.'3ts 
are closed and air is drawn in through a suction hose 
connected to a float on the surface. For the greatest 
depths the hose can be discat'ded altogeiher, and de
pendence placed upon the air storage tanks. These are 
of sufficient capacity to supply the crew for a period of 
48 hours. There is  an ad vantage of course in the use of 
the pipes or hose in the fact that the boat may remain 
submerged for an indefinite period of time. 

The compartment forward of the livin� room is an 
air lock and is used for giving admission to the divers' 
room. Although the air pressure in the living room is 
about normal, that in the divers' room is always main
tained at the pressure of the water at the depth at 
which the boat is working. When a diver leaves the 
boat to work upon a wreck the operation is as follows : 
He first enters the air lock, and. the pressure is raised 
to that of the divers' room. He t hen enters the divers' 
room and opens a door in the floor of the room through 
which he passes out on to the river or ocean bOttOIll , 
as the case IIlay be. It will be understood that no 
water can enter the divers' compartment because of 
the air pressure within it. 

'fhe divers' room contains a telephone, hose reel, 
hoisting engine and all the various tools made u�e of 
in wrecking operations. It is practically a divers' work
shop with everything provided ready to hand-and in
stead of  his  being separated from his assistants he is in 
close touch with them all the t i llle he is at work. 

The forward compartlllent is practically the pilot 
honse wIlen the boat is sublllergpd. The steering and 
control of the boat are managed from this position, as is 
the hoisting derrick which is used in transferring cargo 
from the hold of a sunken vessel. These operations 
are assisted by a powerful search light, which sends a 
beam of light straight ahead or to either side of the 
boat. The air pressure in this compartlllen t  is normal. 

When the boat is traveling at the surface of the wa
ter it is controlled from a central pilot house, which 
is provided wfth four bulls-eyes. Entrance is had 
to the boat through a trap door in the roof, wh ich 
can be closed down so as to render the boat per-

6.-SECTIONAL VIEW OF SUBMA1UNE WRECKING-BOAT. 
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where compound compressors, like those used for com
pressing air, reduced its volume until it was under a 
high pressure. While this operation was going on, the 
gas wa.� cooled by refrigerated brine passing about the 
pipes which held it. Whatever water it held in sus
penslOn was extracted by passing it through suitable 
coils of pipe, and then it was led to the part of the 
room where it was to be turned into liquid and sealed 
up in the steel tubes. In this last process the steel 
tubes were immersed in a refrigerated bath, kept so 
cold that when the gas entered the tubes the low tem
perature and pressure upon the gas combined turned 
it into a liquid form. 

This was the work that was going on at the time (9 :30 
A. M. ) of the accident. It was the custom before fill
ing a tube which had come back, presumably empty, 
to first let into it a small charge of gas and then to open a 
valve and let this gas escape into the room. This was 
to make sure that no air should be in the tube when it 
was finally charged. This operation was called " blow
ing off," and no l ights, no smoking, no fire of any kind 
was permitted about the building except in the boiler 
room. and that was as separate as if it were in anothet· 
bUilding. 

The cause of the accident has not been accurately 
determined ; it is known that while one of the workmen 
was blowing off a tube there was a puff and a sheet of 
flame spread through the room. A moment later came 
the first explosion. It was not nearly as heavy as a 
number which came later, but it blew a 20-foot square 
hole in the side of the compressor room next to the 
railioad trestle. There was no sign of fire when o ut
siders reached the works after the first explosion, and 
it was ten or twelve minutes before the next one came. 
Then there began a series of explosions, small compared 
with the first. Perhaps there were a dozen of these, 
and then there was a tremendou� one, which tore the 
whole factory to pieces and filled the air for blocks 
around with missiles. Many of these missiles were the 
steel tubes in which the gas was stored. There were 
about seventy-five of these already filled in the works. 
Each one is about the size of a six-inch shel l, and of 
much the same shape, being three feet or more long 
and weighing about sixty pounds. One of these was 

shot across the street, where it tore a hole 
t hrough the false front of the chain 
works and landed far in the rear of that 
building. The doors and windows of this 
building were blown in,  great strips of 
clapboarding were torn out of the front 
and the office was wrecked. No one was 
at work there. 

Right next door to the west of the 
works, Mr. Byrne recently erected a row 
of four-story frame tenement houses. 
These buildings have been occupied for 
about two Illonths. There were t wenty-
fOUl' families in them. When the big 
explosion came, these houses rocked 

fectly dry, even if the surface should be broken with back and forth, plaster fell in great pieces from the 
waves. walls and ceilings, and a moment later, when the air 

The proper trim and buoyancy of the boat is se- rushed back, the whole side of the bui lding was torn 
cured by means of a fixed keel extending over two- loose froIll the floor beams and bulged out for more 
thirds of the length and a set of water tanks in the than a foot. On Fremont Street, just beyond the 
floor. Water is let into the tanks to sink the boat and railroad trestle, were seven houses. These held thirty 
blown out of them when it is desired to rise. To assist families. Windows, walls, and wainscoting were torn 
in  keeping it stationary at any desired level, a pair of away in  these houses as well. In a moment all was 
weighted anchors is provided. N orrnally, they are confusion in the neighborhood. Women ran from 
drawn up into pockets in the keel of the boat by means the houses, leaving the babes and the aged behind, all 
of two electric motors, as shown in the diagram, and screaming and crying out for help. They were no 
when the boat is to be anchored at a desired level they sooner on the street than they encountered new terrors. 
are let down to the bottom, and the exact level of flo- From the wreckage fire was springing high, and every 
tation attained by winding or unwinding the winches. fe w moments there were other explosions, which sent 

The smaller of our front page illustrations 8,re made great pieces of burning wood and torn metal work fly
from photographs taken when the boat was u nder way, ing about. Police and firemen came and did what they 
and show her being gradually sunk below the surface. could. The police forced the remaining people out 
The larger illustration represents it  at work on a wreck of their houses, while the firemen attacked the flames. 
in about 30 feet of water. In this case the fresh air for With the first water that the firemen turned on, they 
the use of the crew and the gasoline engine is being discovered that they were helpless against such a fire. 
drawn in from the surface through the hollow masts. The water found stores of calci um carbide in the ruins, 

• ' . '  • decomposed it, set fire to the acetylene gas, and added 
Large Acetylene Explosion. to the fierceness of the fire. Acetylene burns with a 

The works of the United States Liquefied Acetylene flame many times hotter than that of ordinary gas. 
Distributing Company, on Montgomery Street, Jersey The railroad trestle was soon on fire, and the firemen 
City, were wrecked December 24 by a series of ex- devoted themselves to saving this and the adjoining 
plosions and destroyed by the fire which followed. row of houses. Over at the electric lighting plant a big 
Two men were killed and a n umber of persons were in- door had been blown in, breaking a steam pIpe, and 
jured and there were lllany narrow escapes. the works were shut down for a short time until  this 

The U nited States Liquefied Acetylene Distributing could be repaired. Sixty telephone wires ran past the 
Company is a comparatively new concern, which has wrecked bui ldings on poles. These were destroyed and 
been formed to supply liquefied acetylene gas to a the trolley wires were carried away. It was two hours 
n umber of companies in various parts of the country before the cars could be run again, says the N. Y. Sun. 
which are endeavoring to introduce the gas for J ight- At 12 :20 o'clock there was another violent explosion, 
ing purposes. These companies are organized to work doing considerable damage. The loss to the acetylene 
under the Willson calcium carbide patents and other works alone was $20, 000. The explosions of liquefied 
patents which were taken out by Dr. Julius J. Suckert acetylene gas h ave been so nUIllerous and serious 
for the liq uefying of the gas. At least one accident that its manufacture should be prohibited until  it can 
has happened before owing to the dangerous  nature of be made, stored, shipped and consumed with greater 
the liquefied gas. safety than is seemingly possible to-day. 

In the fa0tory the calcium carbide was taken to the • ' . '  • 
generator house, where, in proper receptacles, it was SARDINES are now being packed in glass bottles, low 
decomposed by the introduction of water. 'fh rough wide-mouthed shape. 'fhey look much cleaner and 
pipes it was then tra.ns�itted to the main building, they are far ha.ndier tha.n the old-fashiooed tins. 
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'.l'he Great PyralDld. 

'fo the Editor of the SCIENTIFIC AMERICAN : 
In your append to the letter of W. F. Quinby, in the 

SCIENTIFIC AMERICAN of December 18, you say, re
ferring to the Great Pyramid : .. As the upper tiers of 
stones are gone and the exact angle of the slope not de
terminable, the precise height of the pyramid is a mat
ter of conjecture. " This is, I think, a mistake. ' Prof. 
C. Piazzi Smyth succeeded in getting at least one of 
the corner sockets uncovered from the pile of debris 
u nder which it had been h idden for ages, and fo und in 
situ fragments of the casing stones, from which he 
was enabled to place the exact height of the structure 
beyond the shadow of a doubt. JOHN NICOL. 

Tioga Centel', �. Y. , December 17, 1897. 

[Our esteelfted cOl'respondent confuses work done in 
1837 b y  Captain Howard-Vyse with that of Prof. 
Smyth a good many years later. Captain Vyse un
covered t wo of the corners of the Great Pyramid and 
found the seat3 of the corner stones in the natu ral 
rock. He also fuund t wo of the casing stones in posi
t ion, and measured them. It  is on these that Prof. 
S myth depends for his data in h is  book, .. O ur I nheri
tance in the Great Pyramid ; " see pages 22-26, 8vo edi
tion, 1874. T he angle of slope was 51 c 50', from very 
careful measurE ments of the angle directly, but com
[luted fl'om the sides of the block the angle was 51°  52' 
10') '5' ; and frolll this Prof. S myth concludes that the 
exact angle must have been 5 1 0  51' and some seconds. 
He thinks t he seconds should be 14'3.  'Vhy is not very 
apparent. 

A t  a later date Mr. W. Dixon found another casin g  
stone (see the book refert'ed t o  above, p. 490), which 
Prof. Smyth cal ls a " unique stone, " and from w hich 
the angle of slope was measured as 51 ° 53 ' 15" and 
51 ° 49' 55". This Prof. Smyth considers confirms his 
assumption, but he says, .. The top and bottom sur
faces are not quite parallel ; "  and also, .. The original 
worked surface forming the back is entirely gone, and 
only fragments of the five other surfaces remain . "  

On these stones all inferences concerni ng the original 
height of the Great Pyramid are based. We are of the 
opinion that the determination of  that heigh t to a 
fraction of an inch is not possible from such data. -ED. ] 

A rctic E ntcrpriscs. 

Mr. Peary has ret urned home from Great Britain 
and expressed himself as m uch gratified with the re
sult of his trip. He spoke of Mr. Harmsworth's offer 
of the " Windward " in the warmest terms. Mr. Peary 
said : " The proffer was made unconditionally, with the 
exception that he expressly insisted that she should be 
used as a free will  offering. " The " Windward " is. a 
vessel of 250 tons, brigantine rigged and furnished 
with engines for auxiliary power. She was built for a 
whaler and was formerly owned by the Hudson -Bay 
Company. The " Windward " is a little smaller than 
the " Hope. " Mr. H armsworth will  have her thoroughly 
overhauled and fitted with new engines and boilers 
and will send her over in the spring. Mr. Peary was 
well received when he addressed the Royal Geographical 
Society in London and the Royal Scottish ' Geographi
cal Society. The leading scientific men of I"ondon ex
amined the fragments of meteorite which he brough t 
from Greenlaud last winter and pronounced it of u n
doubted meteoric origin. Prof. Ramsay, the discoverer 
of argon and h eliu lll, will exaJrl 1ne dl'illings of the 
meterorite to ascertain if tho�e elements are present. 

As soon as Jackson, the explorer, has completed the 
work connected with the Franz Josef Land expedition 
he  will  start for the North Pole. He informed a re
porter that his origi nal plans weI'e identicai with those 
of Lieut. Peary, except that he iutended to take the 
east coast of the island instead of the �estern, mapping 
out u ndiscovered land on the route, but since he heard 
Lieut. Peary's lecture he changed his plan, considering 
that the American had priOlo claims. Jackson now pro
poses to proceed by way of Davis Straits and Baffin's 
Bay, up the west coast of Elsmereland and Grinnell 
Land and thence across to the fUl·thest point reached 
by Aldrich in 1876 ; he will  then push northward in the 
direction of any land visible from the coast. The date 
of his departure is uncertain, and Jackson will onlv 
take one companion outside of his crew. He expects t� 
be absent about two years. 

. 
The preparations for the S wedish Arctic expedition 

of 1898 at'e now completed. It  will be under the leader
ship of Dr. A. G. Nothorst, who accompanied Nor
denskj61d in  the Greenland expedition of 1883. His 
main object is to examine the eastern side of Spitz
bergen and the region between Spitzbergen and 
Franz Josef Land. As this area will not probably be 
accessible in  the beginning of the Slllllmer, Dr. N ot
horst intends to make investigations in western Spitz
bergen, Northeast Land and Bear Island . He has 
bought the steamer " Antarctic, " which in 1805 carried 
a whaling !:'xpedition to the South Polar seas. It  is 
now being overhauled and equipped for the trip. The 
expedition will  be well equi pped for zoological, hydro
graphical a.nd cartographica.l work. 

J citutific jlUtrican. 
Recent A rchreologlcal News. 

The Nemi estate, near Rome, including the beautiful 
Lake N emi and the woods which were famous for the 
worship of Diana, is to be sold at auction to pay the 
debts of Prince Orsini. Two famous pleasure triremes 
of Emperor Tiberius are submerged in the lake. We 
have published both a reconstruction of one of the 
vessels and also i l l ustrations of the mooring' rings and 
other parts of the boat. Lake Nemi is an exti nct vol
canic crater, and is of a pel'fect cup tlhape. I t  is one of 
the most beautifu l spots in the world, and it is to be 
hoped that it will be bought by the government and 
kept intact. 

The British M useum has j ust secured, through the 
generosity of the well known art collector George 
Salting, one of the most famous relics in existence. It 
is known by the nallle of the Santa S pina, and consists 
of a large amethyst of exquisi te beauty and artistic in
terest, hollowed out to inclose a thorn from the crown 
of thorns of the founder of the Christian religion,  
while one side of the gelll is covered hy minute paint
ings on lovely translucent enamel. It  was presented 
by S ultan Saladin to St. Louis of France, and w as 
until a h undred years ago one of the most celebrated 
treasnres of the French nation. Coming in to the 
possession of the late Baron Pichon during one of the 
period ieal revolutions which occasionally tnrn things 
upside down in France, it was put on the market at 
his death, and has now, after a good deal of negotia
tion, passed into the POSisession of the English govern
ment at a heavy price. 

The Genizah or treasure house of an ancient syna
gogue in Cairo is described in 'fhe Titues by Dr. S.  
Schechter, of CaliJ.bl'idge, England. It is a windowless 
and doorless room at the end of the gallery, with an 
entrance through a big shapeless hole reached by a 
ladder. Here, in obedience to the inj unction upon t he 
Jews not to destroy any of their sacred buoks, w hich 
finally came to include the preservation of all writings 
in the Hebrew charactel's, have been deposited, during 
the past t wo thousand years, worn out and defective 
copies of such books, sound copies of " disgraced " books 
(that is, such as have once pretended to the rank of 
Scriptures, but have been authoritatively condemned 
as nninspired), and various H ebrew documents. SO.me 
parts of the immense mass, which includes books 
printed during the last four h undred years, are in a 
fair state of preservation, others are squeezed into un
shapely lumps, while still  others are · · literally ground 
to dust in the t!:'rrible struggle for space. " Dr. Schech
ter was able to rescue about forty thousand fragments 
of manuscripts, which have been placed in the library 
of the University of Cambridge, and are now being 
carefully examined. T hey consist mainly of parts of 
the Old l.'estament, some going as " far back as the 
tenth century, " of Jewish liturgical works, of the t wo 
Tahnuds, very Dlany hymns, legal documents, letters, 
prescriptions, amulets and fragments of miscellaneous 
works. 

The Visibility o f  Colors at Great Distances. 

In view of the accnracy of the lon!r range small cali
ber rifles, i nteresting experiments were recently con
ducted by the Society of Civil Engineers in Paris, in 
order to determine the visibility of different colors. To 
designate the visibi l ity of colors at great distances 
numbers from one to e ight were taken, eight sign ifying 
invisibility. It was regarded as a matter of import
ance to determ ine how these numbers compare in clear 
weather, in cloudy weather and at night. The result 
of observation at 600 meters (650 yards) is given as fol
lows : In clear weather white is  most disti nctly visible 
(1) ,  then comes hussar b lue, light blue (2), scarlet (3), 
green (4) ; gray and the color of dry foliage are almost 
invisible and were marked 7. Dark blue was caUed 6. 
In cloudy weather nothing was altered in case of w hite, 
blue, gr!:'en and brown. H ussar blue becomes less visi
ble (3), so also scarlet. (4) ; on the other hand, green be
comes m ore visible (3). At night the results were thfl 
same as in cloudy weather, except that white becomes 
invisible and so passes from 1 to 8. 

The colors of the Ger'man and Italian infantry (iron 
gray and dark bl ue) were class ified as 6. In Franc!:', i n  
con!Sequence o f  t h e  red kepi, the dark blue coat and 
the scarlet trousers, the average n umber obtained was 
4�. B ut it is  believed that in reality the disadvan
tage of the FI'ench infantry wi l l  turn out to be less, 
because only that part of  the red trousers between t he 
lower edge of the coat and the top of the bootee is visi· 
ble, and even this wi l l  be so dusty after the first day's 
march that no actual color wi l l  be visible. The light 
reflected from cuirasses, helmets and sabers is not 
taken into account.-Schweizerische Militarische Blat
ter. Translated by The Journal of the United States 
Arti llery. 

. . . ' . 

Eighty-seven Warships B u U d i ng in Britain. 

'fhe general dispOSi tIOn to inCl'ease naval armaments 
can be gaged by the fact t h at 87 wars h i ps are bui lding 
in  Great Britain alone. l.'hey aggregat e a di�phtl'p ,  
ment of 318,612 tons. Of the 87 warships, 34 go to 
foreign governments. 

Scicnce Notes. 

The draining of a pond at the State Hatchery, St. 
Joseph, Mo. , a few days ago for the purpose of remov
ing the bass to another pond furnished a surprise to  
Fish Commissioner Yenawine and S uperintendent Car
son. So few bass were found that they suspected sOlIle 
thief had captured the former inhabitants of the 
water, but a short time after the pond was drained one 
of the men stumbled onto a fish i n  walking over the 
partially dry bottom of the pond, and, upon picking 
it up,  he found a bass, and invest igation revealed a 
large number of the fishes ensconced i n  the mud 
some of them t welve inches below the surface. Com� 
missioner Yenawine thinks this experience should set 
at rest all doubt.s as to whether the black bass hiber
nates in the mnd in the winter. 

Some ten years ago Weber discovered, says Nature, 
that a heated body begins to emit visible radiations at 
a lower temperature than that at which it exhibits the 
well- known glow of red heat. This " gt'ay glow," as it 
h as been termed, has been i nvestigated from a ph ysio
logical standpoint by Herr O.  Lummer (Annalen del' 
Ph ysik und Chemie, 62) . According to the author's 
theory, the observed appearances are due to the differ
ent suscepti bilities of  the rods and con�s of the retina 
to light of varying int.ensity, the gray glow being per
ceptible only to the rods, wh ile the red glow stimulates 
the cones. It is proposed to make observat.ions of the 
lowest temperature at which luminosity occurs. Herr 
Lummer expresses the view that this  temperature de
pends in some degree on the area of retinal surface 
exposed to the radiations. 

Scientists rarely agree in their esti mate of the proba
ble heat of the sun, though it appears that the same 
opin ion on this point is shared by Prof. Langley and 
Lord Kelvin, whose calculations fix the temperature of  
that luminary at about 8,000' Centigrade. They ar
rived at this result from figures based on solar photo
spheres. The eminent Italian astronomer and mathe
matician, Secchi, gave it as h is opinion that the tem
perature could be b ut little, if any, short of 10,000,000° 
Centigrade ; Sporer thought it. might be 37, 000°, while 
Pouillet brought it  down to somewhere between 1, 4000 
and 1, 800° of the same scale. M. Becq uerel's opinion 
was in substantial agreement with that of Prof. Lang
ley. Again, !If. St. Clair Deville declares that the heat 
of the solar surface does not give evidence of being in 
excess of 2, 8000-this  conclusion bei ng in accordance, 
also, with the conclusions arrived at by Bunsen and 
Debray. B ut Sir Robert Ball, professor of astronomy 
at Cambridge, England, is quoted as rating the effect
ive temperature of the sun as probably 18, 000°. 

Milton Whitney, Chief of the Division of Soils of 
the Department of Agriculture, in h is annual report 
to the secretary, says : " The electrieal method of 
moisture determination has been still further per
fected. Sixteen stations have been equi pped with 
electrical instruments in various parts of the coun try, 
and in several important types of soil. Records have 
been kept at these stations for periods varying from 
two to four months, and it has been found that t h e  
method can be used by anyone with ordinary care. 
As a result of these field records, I feel perfectly sati!S
fied with the operations of the method, and equal ly 
satisfied that it  will prove of great value i n  soil investi
gations, as WQIl as of practical and com mercial value. 
One great value of the method is that the electrodes 
are permanently buried in the field at any depth de
sired, and the field can be cultivated or cropped as 
usual. The electrical resistance between the el!:'ctrodes 
is read from a scale, and this resis tance varies accord
ing to the square of the water contents. By once 
thoroughly standardizing the elect1'Odes and by the 
use of tables furnished by the division, the moisture 
contents of t h e  soil can be determined at any time from 
the electrical resistance of the soi l . "  

Preservation of Eggs.-Experiments have been made 
by Director Strauch, of the Agricultural Suhool in 
Neisse (GerIllany), with various Illethods for keeping 
eggs fresh. At t hfl beginning of July 20 fresh eggs 
were treated by each lllethod and examined at the end 
of February. The results, says The Pharmaceutical 
Era, al'e given below. 

Kept in brine : All n nfit for use. Not decayed, but 
unpalatable from being saturated with salt. 

Per cent 
spoiled. 

Wrapped in papt'r , . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  80 
Kept in a solution of salicylic acid and glycerine . . . . • . • •  • . . • • • .  80 
Rubbed with salt . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  70 
Packed in bran . . . . . .  . . . .  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  70 

Coated with paraffiu . . . . . . . . . . .  . . . . . . . .  . . . . . . . . . . . .  . . . .  . .  . . 70 
Painted with a solution of salicylic acid and glycerine . . . . . . . . . . . . 70 

Immersed in boiling water 12-15 seconds . . . . . . . . . . . . . . . . . . . . . . . . . 50 

Treated witb a solution of alum . . . .  . . .  . .  . . . . .  . . . .  . . . . . . . . . .  50 
Kept in a solution of salicylic acid . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 50 

Coated with sol uble glass . . . . . . . . . . .  . . . . . . . . . . .  . . . . . . . . . . . . . . .  40 
Coated with collodion . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . , . . . . . . .  40 

Coated wit.h varnisb . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  40 
Rubbed with bacon . . . . . . . . . . . .  . .  . . . . . .  . .  . .  . .  . .  . .  . .  . .  . .  . . .  . .  30 
Packed in wood ashes . . . . . . . . . . . . . . . . . . . . . . . . . . .  , . . . . .  • . . • , . .  20 

Treated with boric acid and sohIble gl ass . . . . . . . . . . . . . . . . . . . . . .  20 
Treatef! with potasKillnl permangall 'l.te . . . •  . . . . . . .  , . . . . . . . . .  . 20 

Coated with vaseline amI kept in l ime water . . . . . . . . . . . . . .  Al l  I(ood 
Kept in solu ble glass . . . . . . . . . . . . . . . . . . . . . . . . . . . . . All very good 

-SUdd. Ap. Zt. 
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DECIIlALIZATION OF THE DAY. 

If the comm ission on the decimal hour has not given 
a complete solution of this important question, the 
reason for it must be looked for in the very legitimate 
fear that it has had of imposing upon the public a new 
division\of the time, a new value for each fraction of the 
time, and a new face for all the timepieces now in use. 

In order to avoid an abrupt transition in the habits 
of routine of the pu blic, there is quite a simple method 
to be employed, and that consists, as shown in Figs. 1 
and 2, in providing watches with two faces, one giving 

J t ieutiitt !meritau. 
ture into the top of a dining room table. Humboldt in certain exceptional conditions and chiefly by the 
County contains an almost unbroken belt of timber superior will power of other men, i. e., leaders. 
which runs parallel with the coast for one hundred " Men incapable of being soldiers [and dangerous on 
miles and extends about eight miles inland. It has the battlefield ( leaving out of the question self-evident 
been estimated that the redwood forests cover 538,000 cases, such as men addicted with and obnoxious by 
acres, of which about 40,500 acres have been cut down. reason of notorious vices) are : Malcontents ; men who 
The forests of red wood now standing are estimated to have a grudge against the country. For out of these 
be capable of producing 100,000 feet of marketable deserters, spies and traitors are formed. Degenerates
lumber to the acre. I The conclusion which all specialists have arrived at is 

It is a fortunate peculiarity of the redwood forests that degenerates (though they may be geniuses in cer
that they are apparently imperishable, as far as the tain arts and capital men of manual labor or handi-

forces of nature are concerned. The stumps craft) are incapable of performing duties for the doing 
do not die, but send forth shoots which would of which a connected train of argument is requisite 
in the course of time, if left alone, renew the (for instance, sentry, observation, transmission of 01'
forests. Moreover, the forests offer a stub- del'S, command of others) , since in them the ' current ' 
born resistance to the ravages of the forest between the conception of cause and effect is inter
fires which are so destructive of the timber rupted. In such men the perception of the senses, 
in other parts of the Pacific Coast. The very though in itself unimpaired, does not cause a corre
wood itself burns sluggishly, even when it is sponding image in the brain-that is, a defined idea. 
dry, and the density of the forest growth, by For instance, a • degenerate ' sentry will hear the 
shutting out the sun, retaining the moisture noise of wheels, but be unable to argue therefrom that 
of the soil, and taking up and holding the a vehicle is approaching. In every man-even in the 

:riO'. I.-WATCH WITH SEXA
GESIMAL DIVISIONS. 

Fig. 2. - WATCH WITH DECI
MAL DIVISIONS. 

dampness of the fogs and sea breezes, pre
vents the fire from taking hold of the under
brush. A fire will sweep through the pine 
or spruce belts whicb border the redwood 
forests, but it will fail to take any firm hold 
upon the latter. Even when the trees have 
fallen they appeal' to suffer no further dete
rioration than the loss of thelr bark. The 
composition of the timber is such that it 
seems to be almost entirely proof against 
the action of the elements. It is these en
during qualities among others that render 
these forests so especially valuable ; since, 

the present sexagesimal time (Fig. 1) and the other 
(Fig. 2) the decimal time. In this way, a person who 
carries a watch that gives both the di visions of the time 
will very easily get used to reading the two dials. There 
is but a single setting of the watch required, it being 
impossible to move the decimal hands without moving 
the sexagesimal ones also. 

The four hands starting from midnight, the hour 
hand (Fig. 1) makes two revolutions of the dial in 
twenty-four hours, while the decimal hour hand (Fig. 2) 
makes one revolution a day of ten decimal hours. 

In order to avoid too great a complication in the or
dinary watches, the seconds hand is for the present 
suppressed in the decimal dial ; but in the decimal in
struments of great precision constructed by M. De Rey
Pai lhade, the decimalseconds hand has been retained, 
and gives the nJmm of a day. ·· Fig. 3 represents a 
decimal watch that once belonged to M. Saint-Just, 
one of the members of the National Convention. 

We are indebted to La Nature for the engravings 
and article. 

THE REDWOOD FORESTS OF HUMBOLDT COUNTY, 
CALIFORNIA. 

The accompanying illustration presents a typical 
scene in the celebrated redwood forests of Humboldt 
County, California. from which a 15-foot slab of wood 
was recently cut and shipped to London for manufac-

unlike those of fir and pine, they al'e not liable to be 
swept out of existence in a single conflagration. 

The base of the tree in the illustration shows the way 
in which this monster, measuring 16 feet in diameter, 
was felled. The rough surface, on which the marks of 
the ax are plainly discernible, shows where the V-shaped 
cut was made by the axman, the smooth surface was 
made by the cross-cut saw, and the jagged strip across 
the centel' shows the remaining wood that was broken 
across as the tree bent to its fall. 

• · e a  • 

The Psychology of tla e  Battlefield. 

In a paper on the " Psychology of the Battlefield," 
read before the Royal United Service Institute, Mr. 

Fig. S.-A DECIMAL WATCH. 

W. V. Herbert, late captain in the Turkish army fool-there are latent stupendous possibilities. The 
said : 

.
. .  The constituents of a body of fighting men : latent powers of men of resistance and endurance are 

say a company of infantry, are : Absolute cowards enormous. The battlefield is the place. the immediate 
and absolute heroes, an insignificant minority ; average superiors (the company officers) are the persons, to 
men, a vast majority. • Absolute cowards ' are men bring them out. For this end drill books and works 
totally deficient in all such qualities as act on the on tactics are of no avail, since these start from the 
battlefield as counterpoises to the fear of death natural mistaken basis that all men are always courageous and 
to man : patriotism, piety, faith, pride, vanity, grati- reliable. 
tude, loyalty to cause, king or country. • Absolute .. An officer who, in the turmoil and deviltry of 
heroes ' are men who are ever ready to l'acrifice their battle, cannot bring his will to bear immediately and 
lives to an idea, whether right or erroneous. • Average irresistibly upon the minds of those under him has 
men ' are men in whom the normal, natural and per- failed in one of the elementary duties of his profes
fectly praiseworthy love of life can be overcome only . sion, and had far better embrace another . and less am

bitious calling. Skobeleff said that a position 
carried by attack can be held even if 75 per 
cent of the original attacking force have per
ished. Military history proves that such posi
tions are abandoned when 25 per cent have 
succumbed. That is so because generally all 
the officers are among the slain and the inca
pacitated, and there is no will power left to 
guide the dormant will power of the survivors. 
How to provide for such an emergency is the 
business of those who have the organization of 
an army in their charge. "-Army and Navy 
Journal. 

• • • • •  

A FALLEN GIANT IN THE REDWOOD FORESTS OF CALl'FORNIA. 

THE Smithsonian Institution has come into 
possession of the Hallett Phillips collection of 
Indian implements and antiquities from the 
Potomac Valley. It is reputed the largest col
lection of its class in the world, and its value 
is enhanced greatly by the careful arrangement 
and record of individual specimens. The col
lection consists of over 20,000 pieces, principally 
spear and arrow heads, stone knives, hammers 
and scrapers, fraglllents of pottery, and soap
stone utensi ls. Mr. Phillips made a long study 
of prehistoric man in the Atlantic tidewater 
region. In his opinion. Wash in�ton was not 
the first capital on the ban ks of the Potomac. 
He believed the site, owing to its great advan
tage in connection with stone ·quarries and the 
river fisheries, was the headquarters of the 
great Algonquin confederacy. The Phillips 
collection is said to be the best key in exist
ence to the manners and habits of this van
ished race, ot which written history gives little 
information. Mr. Phillips was drowned re
cently in the Potomac. The collection passed 
to the custody of the Smithsonian Institution 
through the generosity of Mr. Thomas Lee, to 
whom it had been bequeathed. 
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A N ota ble A .. trollomlcal Work. 

In a finely printed quarto of nearly 600 pages, the 
heirs of the late Dr. Benjamin Apthorp Gould have 
j ust presented, says The Evening Post, to astronomers 
the substantial cOlllpletion of the photographic work un-

--- - -. .  --��� 

J (ittltifi! �mtri,atl. 
AMPHIBIOUS FISHES. 

BY C. F. HOLDER. 

Recently, in collecting below the high tide mark on 
one of the Pacitic coast islands, the writer found be
neath almost every stone overturned a little fish, liter

ally out of wat.er and in no way incon
ven ienced by the lack of its native ele
ment. 

In the majority of instances the 
fishes were clinging to a stone by a 
singular sucket· formed by the anal 
fins. They had been left by the re
treating water, but had apparently 
preferred the  change and were now 
for several hours breathing air directly 
instead of taking it from the water 
after the manner of fishes in general. 

PERIOPHTHALMUS KOELREUTERI LEAVING THE WATER. 

'l'his peculiar habit has been observed 
in the European blenny (Blennius 
pholis). I II specimens kept in an 
aquarium it was found that they be
came restless when the tide went out. 
The observer now placed a stone in 
the water, and the little fish at once 
crawled upon it and rested there, 
after the manner of a frog, for over an 
hour, then returning to its native ele
ment. S uch fishes are almost as truly 
amphibious as the frogs and other 
animals which appear to be equally at 
hOllle on land or in the water. The 
case of the blenny would seem to be 
remarkable, but tlwre are a number 
of tishes, shown in the �ccompanying 

dertaken by him twenty-five years ago at the Argentine I i l lustrations, which are not only able to 
National Observatory in Cordoba. Although Dr. Gould breathe out of water, but habitually seek 

did not live to see the completion of this task of his ' their food on land. 
inception, still all had been so nearly finished that, with The most in tere"ting examples are found 
Dr. Chandler's supervision,  the whole is now brought among the Gobies of the tropics. The 
forth in entire harmony with the original plan. On Dr. head in this fish is large, the eyes con
Gould's first going to the southern hemisphere, celes- spicuous and protruding, the pectoral fins 
tial photography had not yet yielded tangible results powerful, resembling legs more than fins, 
in the line of accurate stellar positions, chiefly because and capable of lifting the fish and en· 
the now familiar dry plates were not then available. abling it to jump along the sands or 
Much pioneering thus was a matter of necessity ; and the muddy shores of certain tropical islands. 
misfortunes and obstacles that beset his endeavors were Two genera are known, Periophthalmus 
most astonishing-not the least of them a broken ob- and Boleophthahnus, both equally re
ject glass, the death of two photographers from pul- markable for their amphibious habits. 
monary disease and of a third from a stroke of light- They are particularly fond of a shelless 
ning. The Argentine national government has, how- mollusk known as OnchidlUlll, which is 
ever, supplied the necessary funds for preparation and often left stranded on the shore, to ob
publication, and the finished volume now before us, tain which the fishes crawl out upon the 
really monumental in character, gives the accurate muddy ·flats and hop along like frogs. 
positions of nearly 10,000 stars. with a chapter devoted. They are so active that it is difficult to 
to each of 37 stellar clusters, mostly in the southern catch them. Col. Nicolas Pike inforllled 
celestial hemisphere and invisible from observatories the writer that he secured his 8pecimens 
generally in the United States. The conclusion of a by shooting them with a shotgun. This 
significant labor like this, in a field by no means yet was at Mauritius, at Matuku Island. Prof. 

.,' 

overworked, may well induce pride not only in the Moseley, the naturalist of the Challen�er expedition, 
astronomers whose patient faithfulness has conducted found them in great numbers also at Ceylon. 'fhey 
it through all these years. but in the enlightened were hopping about on the IlJlld flats beneath the man
officials of a sister republic whose helpful generosity grove trees, and Prof. Mo�eley states that when pursued 
alone has made it possible. they prepared to escape by taking to the land rat.her 

PERIOPHTHALM:US FEEDING ON LAND. 

25 
than to the water. At each jump they would clear a 
foot. He says : " I  have chased one at Trincomali 
Harbor, which skipped along before me until it reached 
a rock, where it sat on a ledge out of the water in the 
sun, and waited till I came up, when it skipped along 
to another rock. " The species at the Fijian Islands is 
P. Koelreuteri, and it is usually found sitting or resting 
upon the dry roots of the mangrove trees, perfectly at 
home out of water. 

When the account of these fishes was first related i n  
Europe i t  was not believed, but finally i t  was accepted, 
and specimens of the fishes may now be found in every 
well-ordered and equi pped museUIll. 

The first fish ever observed to leave the water, by a 
European naturalist, was the now famous clilll bing 
perch (Anabas). Daldorf in visiting India heard the 
story as told by natives, to the effect that these fishes 
left their native element and walked overland, using 
their fins as limbs, but did not believe it. One day a 
native came to his camp and offered to take him to 
a spot where the emigrating flshes could be seen. Fol
lowing the man through the forest, they finally came 
to a pool or swamp that was rapidly drying up, and 
from the mud proceeded a line or procession of fishes, 
making their way up through the grass by the 
aid of their fins, presenting a remarkable spectacle. 
The fishes were emigrating overland ; the water of 
their pool had dried up, and they were deliberately 
Illarching away in search of a locality better suited to 
a water -loving cOlllmunity. 

Daldorf later saw these fishes climbing small palms, 
presumably in search of food, though regarding th i:; 
there is much doubt. In certain parts of India t h is 
migratory habit of fishes is so well known that the 

. � ... , : . . .  ' 

CALLICHTHYS eRA WLING ON DRY LAND. 

natives anticipate and repair to the localities with 
baskets and capture them by hundreds. Mr. E. A. 
Legard states that on the Singalese River also this 
habit is so well known that all the inclosures in which 
the Anabas are kept are provided with covers, to pre 
vent the fishes from climbing out. 

A little fish (Gobius soporator), common on the 
coast of Texas, is almost equally remarkable. A natu
ralist, in collecting specimens, placed them in a pail, 
but was astonished, upon returning, to find that the 
fishes had all crawled up the sides, and were slowly but 
surely making their way to the water, and were ap· 
parently not inconvenienced by the change of ele
ment. 

Almost equally interesting are the fishes which, at 
the approach of dry weather, descend into the ground 
and form cases perfectly devoid of water, in which 
they lie in a state of seeming hibernation u ntil the 
water returns again. This habit has often been pro
ductive of great astonishment on the part of tho�e 
not familiar with the fish and its ways. Thus, several 
years ago a gentleman living in England received a 
box which apparently contained lumps of clay. Not 
understanding it, he stored the box away in his ware
house. In the course of three weeks he received a 
letter frolIl a friend stating that on the previous 
steamer he had shipped him a lot of small American 
fishes (see illustration N o. 1). He furthermore stated 
that to be made available for aquarium purposes the 
earth bal ls must be soaked in tepid water. This was 
done, and, to the surprise of the gentleman, each ball 
prod uced a small fish, which, perfectly dry, had been 
packed away in its _burrow in a state of presumable 
hibernation. 

In Gambia the fish Protopterus has a similar habi t .  
At the first suggestion of the dry season it begins to ex · 
plore the mud in the bottom of the stream in which i t  
i s  living and there forms a burrow in which it  spends 
the weeks and months with not a drop of water until 
the rainy season begins again and it is released. 

'fhe natives of Kottiar repair every year to the dry 
banks of the Vergel River and dig out certain fishes by 
h undreds as they would potatoes. They perform the 
work with pick and shovel, the fish in its case being 
dropped h eavily, breaking open, displaying the animal 
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eight or ten inches in length and often as lively as �upervision, to be called the Commercial Bank of Hon- ! a transcontinental railway across the narrow isthmus 

though taken directly from the water. It is evident duras, with a minimum capital of $500,000. The road, ' forming the republic of Costa Rica. A road has for 

that these fishes, which can so readily change theil' llle- which is to be of not less than 3 feet 6 inches gage, ! some time been in operation from Port Limon, on the 

thod of life, must in some way differ from their com- may be bonded for $20,000 per mile. At the end of 99 : Atlantic, to :::Ian Jose, the capital, something like 100 

pan ions which find water an essl'ntial . An examina- years the road and all its appurtenances wiJl become miles. It was intended to continue it to the Pacific 

tion of the fishes shows that thl'Y have gills over which the property of the state, but the government reserves ' at Punta Arenas, but a government commission has 

watel' flows and by which air is taken and made to serve the right to purchase the road after it has been in I recently decided that Tivires, about 20 miles south of 

its pecul iar purpose. In other words, they have true opemtion for 75 years. Punta Arenas, is the better terminus, and that about 

gi l ls, but in Periophthalmus and Boleophthallllus thl' It is provided that 25 miles shall be constructed in $1,000,000 can be saved by building to that point. 

gi l l  cavity is much larger than in many fishes and the the first year and that the entire road shall be com- The cost of the extension is estimated at $5,000,000, 

gi l ls do not fil l  it, ll'aving a space which might be filled pleted in six years. Also that a branch shall pe bu ilt which does not include the $1, 500,000 that will have 

with air or water. to Tegucigalpa, the capital of the republic. to be spent to make a harbor at Tivires. Evidently 

In other fishes which habitually leave the water, as Some years ago Mr. S.  B. McConllico, then general thl'se figures are not on a gold basis. A survey of this 

Anabas al rl'ady rl'ferred to, the gi ll cavity reachl's up· agent of the I i l i llois Cent I al at New Orleans, obtained route was completed a year ago, and the congress re

ward, the mucous ml'lllbrane forming a cOlllplicated a. concession for a rail way from Truxil lo, on the north cently ordered the work to proceed and empowered thl' 
fol iatl'd labyrinthine structure, so that the gil ls rl'ally coast, into the interior, and made investigations which executive to make contracts for bu ilding the rai lway 

present more of a surface than those of ordinary fishes, showed that a great busiuess in bananas and other and the harbor. The surplus revenue is to be applil'd 

which spend all their ti lll '� in  the water. This labyrin - fruits, i n  choice woods, etc. , cou ld  be expected. It is to this purpose " after the establishment of the new 

thi J l e  structure long ago attracted the attention of nat- not unlikely that th i s  project will be revived. national money. " Whether the Costa Rican finances 
uml ists, and it was supposed t.o be a provision for the A French syndicate a few years ago obtained a con- are in such a condition as to make contracts in conlle�

storage of water w hen the fi�h was traveling overland ; cession for building a narrow-gage road 93 mi les long, tion with this work desirable is a question upon whicl1 

but i [J\'est igation does not carry out this idea, and it from the Pacifi(} Ocean to the capital, Tegucigalpa, fol- information is needed. 

has been shown that the cavities never contain water lowing the course of the Rio Grande. It would open .. , • , • 
and are in no sense reservoirs. rich mineral and agricultural lands. An Antl-Splrlt ll allst Society. 

The theory held to-day is that the complicated 01'- NICARAGUA. SO much fraud has been· practiced under the name 

gans are so adapted that they permi t  the ani mal to This republic, · whose name has become so familiar in I of . spirit.ualism in the past few years that it has been a 

breathe either in the water or directly frolU the atmo- connection with the pl'Oposed canal from Grey town to r d ifficult matter to keep it respectable as a belief by 
sphere. In other words, t.he labyrint.hine organs are San Juan, has made small  progress in railway build- those who regard it as a rel igion. 
Inngs, formed, according to Selllper, • .  by modification ing. The government railway system consists of a road The methods employed by n umerous so-called spiritu

of a portion of the water · l>reathi ll g gill-cavity ; the from COl'into, on the Pacific, easterly to Momotombo, alists to entrap their victims are not well understood , 
fishes that have them are therefore to be regarded as on the north western shore of Lake Managua, 58 miles, and by many not even suspected. The physical test 
amphibious with quite as m uch reason as toads and and another section from Managua, the capital city on medi.mns of the itinerant circuit are not nearly so dan
frogs, or even better, s i nce they are capab le of chang- the southern shore of that lake, to Granada, on the gerous as are trance mediums, who pretend to be PI'O
iug the nature of theil' I'espiration-of air, that is, or northwestern shore of Lake Nicaragua, 33 miles, a ficient in clairaudience and clairvoyance. Local llled i
of  water-at will and suddenly, without any interrup- total of 91  miles . In connection with steamer service ums usually act as information agents to those who are 
tion ; nay, are actually accustomed so to change it. " on the two lakes and on the San Juan River, these more adept in this pernic ious art of dl'cept ion. Ho w 

• ' .  • roads iorm part of a trunk line of cOIllmunication often we heal' it said, " Why, they told me things no 
Central Ame rican Railway E n terprises. through the country from sea to sea. But. the roads one could have known unless they had been acquai nted 

In answer to many inquiries from contractors, manu- have not been successful , and the Nicaraguan govern- with my family for the past t wenty years ; "  but it sel
facturers of supplies and rai l�vay men see king employ- ment, w hich is heavily in debt, has decided to send a dom occurs to these people that eavesdroppi ng con-
ment, The Railway Age has prepared the federates have gathered enough mate-
following review of the principal railway .:.:�:�;;� .. ��:; .. �.�.;�Ji> � ... _.: . rial fOl' the pretended cOlUlllunications, 
enterprises in each of the five republics .- · having gleaned theil' information while 
of Central America : �\ :. acting possibly as book agents or trinkAt 

GUATEMALA. .". � . ... peddlers. Physical test llIediums are often 
The Guatelnala  Central Railway has .I 

run out o.f business by vigilance COllllll it. 
been for several years iu operation from tees who unmask these pretendl'rs, but 
San Jose, on the Pacific, northeasterly to in many cases the trance speakers are 
Guatemala City, 71 mill'S. It is owned allowed to carry on their nefarious prac-
by O. P. H u n tington and othel' Cal ifor- tices. �very phase of pretended mind 
nians.' The Guat.emala Northern Rail- reading by the aid of spirits has been 
way, in which the govern ment has a con- outdone by h ypnotists, muscle readers 
siderable interest, is intendeu to run and by persons who have given definite 
from the harbor of Puerto Barrios, on study to psychic research reports, and 
the Atlant ic coast. to Guatemala Oity, It investigation committees have ascel'-
distance of 160 miles, thus completing a tained the true causes of certain pheno-
t.ranscontinental road. Track is laid to mena purporting to proceed from the 
within about 60 miles of the capital. spirit world. 
'Vork has been undertaken at intervals 'rhe object of the National Anti-
for many years, and as often suspended ·; Spiritualist Association of America is to 
on account of political or financial com- urge to the front the most plausible theo-
p licat ions. If stable conditions were ries upon which spiritualists base thl'ir 

AMPHIBIOUS FISHES·-ANABAS SCANDENS MIGRATING OVERLAND. assured in Guatemala, it would not be revelations. By comb ining together those 
d ifficult to secure American capital and sk il l to push cOlllm ission to the Un i ted States and offer the rai lways who are opposed to spiritual ism it is thought they 
t h : �  impOl'tant road to completion . and st.eamer lines for sale. The Rai l way A�e has re- wil l  be able to meet t.he mediums squa.rely, and they 

SAN SALVADOR. ceived fl'om the State Department at 'Vashiugton sOllie propose to underm ine their influence by pub l ishing 
This l ittle republ ic. iying on the Pacific coast, with infol'luation of interest on this suhject., sent by Unit.ed books, tracts, pamphlets and periodicals relating to 

Guatemala on the west and H onduras on t.he north , States Consul Paul Wiesike, at Managua. '1'he consul the teachings and practices of the spiritualist. The 
recently celebrated the completion of its government says : societ.y will soon have lecture committees, which wi l l  
road from Acaj utla, on the coast, inland t o  Santa Ana, .. The Nicaraguan government is in great need of be p'repared to furnish lecturers willing and I'eady 
about 50 miles. It was proposed to build a branch to money, and the railway does not pay any longer. The to combat the llIediums upon their own ground . 
Ah uachapam, on the Guatemala frontier, and by ex- gross earn ings last year were about $400,000, silver, and This association is bringing to its support a large 
tension eventually to ob tain connection with the I the running expenses $310,000. The road is mortgaged number of people interested in putting a stop to 
transcontinental l ine from Puerto Barrios. but the to the English bondholders of the n ational debt for such false representations of alleged materializations 
hostile relations between the two countries at prl's- £285,000 ($1,425,000), t.he interest on this SUIll being as are constantly occurring. Membership in the 
ent render the prospects very uncertH.in. Concessions I secured by the export duties on coffee. society costs but a small sum, and the president is Rev. 
have been granted for t wo or three short lines in the " It is apparent that the road, whose profits, on ac- H. J. Decker, of Dayton , 0. , who is energetic ill acquir-
repu bl ic. count of bad management and increase of expenses ing information and in prosecuting the work of exposure. 

HO�DURAS. for repairs, during the last four ye!l-rs, are 25 per cent One of the best helps he has, is our new work en-
Special attelltion .has been directed to this country less than they had been, would be a paying enterprise titled " Magic : Stage I l lusions and Scient ific Diver

by the recent grai lting of a concession from the govern- I under a good management of an American company sions, including Trick Photography. " which contains 
ment of Honduras to a number of well-known AllIeri- i that would buy or lease it from the Nicaraguan gOVl'rn - a n umber of expos�s of tricks of spiritualistic medi
cans, for the construction and opemtion of a rai l  way ment, and wou ld in vest .a sum of money besides fOl' UlIlS. Several papers have, by permission, published 
from Puerto Cortez, on the Atlantic, to Fonseca Bay, . necessal'y improvements, and that such arrangement some of these tricks, in the hope of combating spuri· 
on the Pacific. This wou ld forlll a trauscontinental may lead to the completion of the interoceanic rail- ous spiritualism. 
line about 210 miles long, run ning almost due north road i n  N icaragua. And this is the main point-if _ , • , .. 
and south. The concessiollai res are : Chauncey M. Americans do not buy or lease the national railroad of A Transatlantic Yacht Service. 

Depew, W. Seward 'Venb, J

.

OIIIl Jacob Astor, Benj amin 'I·· Nicaragua, it wil l  fal l into the ha

. 

nds of the English It is stated that a yacht sel'vice for transatlantic 
F. Tracy, J. G. McCullough. Frederic B. Jennings, bondholders and our opportunitoies fOI' tmde devel- tl'avel is now undel' consideration. It is proposed 
Geol'ge S. Scott, Nat haniel A. .Prentiss, Char les oplIlent in this republic wi l l  experience another set· to build a 2,000-ton four-masted schooner equipped 
McVeigh and Melvi l le E. Ingalls, Jr.-names which are I back. " as a yacht. The idea is to carry no freight and onl y  
sufficient vouchers for the good faith o f  t h e  enterpdse. \ Several railway projects that have been sanctioned saloon passengers. There are many for whom spa. 
'l:he go vernme�t ?Ow owns a 

.
shor� road �rom. Puerto I by go�ernment appear to be awai�ing �ettel' ti I l les. I sickness

. 
has n

.
o terrors and thl'Y w?nld we l.coml' such 

Cortez to La Pl llllenta, about 30 miles, which IS to be I T hey lUclnde (1)  a road from San Miguelhto, on Lake a yachtmg trip across the AtlantIC. I t  IS bel Ieved 
turned over to the syndicate, together with a grant of Nicaragua, east about 100 miles t.o the Blnefields River, that there are enough people who would like to go in 
100 feet of land on each side of the line and 5 square where navigable water would be reached , about 60 a sailing ship with all modern improvements to make 
mi les of land for every m i le of  rail way : also the use of miles frO Ill the Atlantic : (2) a road from MOIIlOtOlllbo, the venture a success financially. Twin screw engines 
all con�tructioll material which can be obtained from on Lake Managua, to Rio Grande, something like 200 ' of low power would be provided tQ be used only in the 
government land, exclu;;ive mining rights on all lands mi le� , and within 100 mi les of the Atlantic ;  (3) a branch event of a dead calm. Refrigerating chambers, eva po
granted to t he rai l way, and various other priVileges. of the govel'll lllent road from Misaya to the Pueblos rators and distillers would form a part of the eq u ip-
The syndicate, on the other hand, obligates itself to district on the Pacific coast, about 16 miles. ment, so that all the com forts of the bel3t liners would 
l iquidate the pub l ic debt of Honduras, and in this COSTA RICA. be securl'd. The service would, of course, be a summer 
connection it will establish a bank under government The construction of perhaps 50 miles would complete one. 

© 1898 SCIENTIFIC AMERICAN, INC.



JANUARY 8, 1 898.] J C itutific  jmtricau. 
SOME AMERICAN COTTAGES. an open fireplace, built of buff brick, with heart and 

We present four engravings of cottages which have facings of same, and a mantel shelf. The library has a 
been recently erected in various parts of the country. paneled ceiling, and an open fireplace built of red 
'1'he cottage at Binghamton, N. Y . ,  is the property of pressed brick with hearth and facings of sallle, and 
G. S. North, Esq. , and the architect was Mr. Elfred mantel book cases are built in on either side of fire-

COTTAGE AT BIWGHAMTON, N. Y. 

bath and large closets. The bathroom is wainscoted 
and furnished with porcelain fixtures. The hardware 

and gas fixtures are of wrought iron. 
The summer dwelliDg at Cushing Island, Me. , shown 

in our engraving, was erected for M. S. Gibson, Esq . ,  
and the architect was Mr. John Calvin StevE:ns, Port
land, Me. It was built for $2,000, and shows what can 
be done in the way of building a handsome little sea
side cottage with a moderate expenditure. The house 
is built on cedar posts, and the exterior framework is 
sheathed, " then covered with shingles and painted 
chrome yellow. The roof is also shingled, and is 
painted a llIOSS green. The interi0r is trimmed with 
whitewood, and finished natural. The wal ls and ceil
ings are ceiled up with narrow beaded stuff. Hall con
tains an ornalllental staircase. L i ving room is pro
vided with window seats and a large open fireplace, 
trimmed with tiles, and Illantel. Parlor has a similar 
fireplace. Dining room is provided with  a large pantry. 
Kitchen is wainscoted and fumished with the usual 
fixtures. Second floor contains four bedrooms and 
large closets. 

The Colonial residence at Springfield, Mass. , was 
built by Mr. Guy Kirkham, architect, of Sprin gfield, 
for N. N. Fowler, Esq. '1'he cost was $13,COO cOlllplde. 
The engraving presents a Colon ial design with swell 
bay wi ndows, and a colonnaded entrance porch at 
front, together with the porte cochere entrance at one 
side and a private piazza on the other. The under

pinning is built  of brick. The p lan is excel lent, w ith 
a large hall running through the center of the build
ing, with rooms placed on eithel' side. At the inter
section of hall  and staircase ball, a cluster of arches is 

provided, with spind le  transollls. The stairway is an 
ornalllental one, with spiudle balusters, and newel post 
formed of a cluster of similar balusters. 'I'he parlor 

COTTAGl!: AT IlACXEN8ACX.. N. 1. 

SUJlKElI. COTTAGE AT CUSHING I8�, -.nm. 

Bartoo, of Binghamton. The underpinning was built 
of rock- faced stone ; the exterior fralllework is covered 
wit h sheathing and paper. The first story was covered 
w i t h  c lapboards and pai nted Colonial white with yel low 
tri mmings. The second and third stories are partly 
cO\'ered with shingles, while the remaining walls are 
half-timbered, with the spaces fil led in with stucco 
work painted yellow with white trimmings. 

'1'he i nt.erior throughout is trimmed with whitewood. 
The hal l contains an ornamental staircase, turned out 
of sycalllol'e, with a paneled seat at side. The parlor 
and d in i ng room are separated by an arch way with 
spindle transom, while "the library has an open fire
place with ti led hearth and facings and mantel of 
handsome design . The dining room has a false fire
p lace trimmed i n  a similar lIlanner. The kitchen and 
pantries al'e wainscoted with narrow beaded stuff and 
are provided with all the necessary fixtureljl of the best 
improved kind. 

A residence was erected at Hackensack, N. J. , for 
Mr. Frederick 'V. Pangborn, by Mr. Charles N.  Hoar, 
architect, New York City. The cost complete was 
$5,000. The hOllse has a gambrel roof. The spacious 
piazza is one of the interesting features of the building 
The underpin ning is built of red brick, and the house COLONIAL RESIDENCE AT SPRINGFIELD MASS. 
is covered with shingles stained a dark red, while the 
trimmings are pain ted cream white. The roof is also 
shingled and is painted green. The hall and parlor place. The dining room, trimmed with natural white and library are trimmed with cherry, and both have 
are trimmed with white pine, treated natural, and <!ach pi ne, has a bay window thrown out, door opening out open fireplaces with tiled hearths and facings, and 
is separated, one from the other, by massive fl uted u pon pOl'ch, and an open fit'eplace built of mottled mantels of similar wood and handsomely carved. The 
colulllns  of the Doric order. The hall contains an 01'- Tiffany brick. The second floor is trimmffi with white sitting and dining rooms are trimmed with quartered 
namental staircase turned out of oak. The parlor has pine Q::d it cO�l � .. lns fUUl' bedrooms, dressing room, oak, and they have open fireplaces aud lJay win-
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dows. The kitchen and its apartments are trimmed and 
wainscoted with Michigan pine and finished natural. 

have a slighter affinity for each other than one of are nicely balanced. Thus when a solution of lime in 
them (a) has for a third element (c), then if we bring hydrochloric acid is mixed with a solution of carbon
this third body into connection with them under the ate of ammonia, a double reaction ensues ; carbonate 
requisite conditions, the one (a) which has the greatest of lime and chloride of ammonium being generated. 
affinity for it will leave the other (b) and unite with This result is brought about mainly by the insolubility 
it to form another compound (y). The decomposition of the carbonate of l ime. Again, a mixture of dry car
of water by red-hot iron illustrates such a case ; for if bonate of lime and chloride of ammonium, when heated 
water, which is composed of the elements oxygen in a retort, gives a sublimate of carbonate of ammo
and hydrogen, be passed through a tube contain- nia, while chloride of lime remains behind. In this in
ing iron filings heated to redness, its oxygen will stance the great volatility of the new ammoniacal salt 
unite with the iron to form a k ind of rust, and its determines the nature of the decomposition. 

Our engravings are taken from the Building Edition 
of the SCIE:>TIFIC AMERICAN. 'rhose of our new read
ers who are not familial' with this publication may be in
terested to know that this is a handsome monthly publi
cat ion filled with beautiful half tone engravings of mod
eI'll American houses. Each number is provided with a 
colmed plate which forms the cover to the paper. Any 
readers who haye already subscribed to the SCIENTIFIC 
lDIEIUCAN can obtain the benefits of the combined 
rates by subscribing now for the Building Edition. hydrogen will be set free. In every case where one What is called the nascent state is  one very favorable 

constituent is expelled by a new body, and thus liber- to chemical combination.  Thus, carbon and n itrogen 
ated, the decomposition is said to be the resu lt of sin- refuse to combine with hydrogen under ordinary cir
gle elective affinity ; but when two substances, each cumstances ; but when these gases are nascent or newly 
consisting of t wo constituents, act reciprocally upon evolved, as w hen they are simultaneously liberated 
each other so as to produce t wo new compounds, the from some previous combination, they unite readily. 
decomposition is referred to double elective affini ty. Some remarkable decompositions are referred to a 
This double reaction takes place when chloride of peculiar modification of chemical force, to which the 
phosphorus is thrown i nto water. The chlorine leaves term disposing affinity has been applied. The prepara · 
the phosphorus and unites with the h ydrogen of the tion of hydrogen from zinc affords a familiar example 
watel' to form hydrochloric acid, while the remaining of such decompositions. A piece of polished zinc pUt 
elements, phosphorus and oxygen, enter into combin- into pure water remains perfectly bright for any length 
ation and produce phosphoric acid. An idea formerly of time and manifests no power of decomposing the 
prevailed that the affinity between any two substances l iquid. On the addition, however, of a little sulphuric 
nevel' varied, and great labor was bestowed on the pre- acid the metal becollJes oxidized and hydrogen is freely 
paration of tables exhibiting the precedence of affini- di�engaged. The acid dissol ves the oxide as fast as it 
ties. Modern chemists, however, do not regard affinity is produced, and thus keeps the surface of the metal 
as a fixed and regulal' force, and the tables alluded exposed to the action of the water. This function of 
to are now considered of no use. The attraction the acid i� perfectly intel l igible ; but its decomposing 
of one body for another is greatly modified by the influence, under which the oxide is first formed, is not 
circumstances under which the two bodies are brought well understood. Affinity is generally m uch stronger 
together. Alteration of temperature is one of the between bodies which are very unlike each other than 
causes which influence the force of chemical attraction. between bodies which are closely allied� Thus, potas
'Vhen metallic mercury is heated nearly to its boi l ing SiU Ill and sodium tend strongly to unite with chlorine 
point, and exposed in this condition to the air for a and iodine, but the bodies of each pair do not attract 
lengthened period, it absorbs oxygen and becoilles one another with sufficient force to enter into com .. 
converted into a dark red Cl'ystalline powder. But bination. The discoveries of Faraday and others have 
the same oxide of mercury, when raised to a still higher established the fact that whenever t wo substances 
temperature, parts with its oxygen, which leaves the unite to form a compound, they are in opposite elec
mercury in its original metallic state. Insolubility and trical conditions, one being electronegative, the other 
the power of vaporization are potent disturbing influ- electropositive. This and other facts go to prove that 
ences. They interfere in almost eyery reaction and I chemical affinity is a particular "modification of electri
frequently turn the scale when the opposing affinities cal attraction.-The Human itarian for October. 

• • • 
,�ffi n i t y  a n d  Wha t  It Signifies. 

Beeton says the word affinity appears to have been 
employed for the first time by Barkhausen ,  a German 
chemi st, in his " Elements of Chemistry, " published at 
Le)'den in 1703. The elder Geoffrey issued the first 
table of affinities fifteen years later ; and more exten 
sive tables were afterward compiled by 'Venzel, Berg· 
mann, Guyton, Morveau and other chemists of the 
last century. Affinity or chemical attraction i s  the 
force which causes the particles of dissimilar kinds of  
matter to COI ll bine so as to form new matter. This  de
finition indicates the differences between affinity and 
cohesion , which is another lllodification of molecular 
attraction. Cohesion merely binds silll i lar particles 
into a lIlass ; affinity brings about the combination of 
heterogeneous particles and causes them to lose their 
individual properties. The change of characters which 
follows the action of affinity is very wonderful. For 
example, the inflammable metal sodium unites with 
the suffocating gas chlorine, and the compound thus 
produced is chloride of sodium, or common salt, a sub
stance which does not bear the slightest resemblance 
to either of its components. Chemical combinations 
do not take place indifferently, but in accordance with 
certain strict rules or laws. One substance will unite 
with another in preference to a third, or in some cases 
in preference to any other. This preference is denoted 
by the term elective affinity. By llleans of this dis
criminating action of affinity some combinations lllay 
be decomposed. If, for instance, there be a substance 
(x) composed of two elementary bodies (a and b) which 

RECENTLY PATENTED INVENTIONS. 
E n 2: i ll e e r i ll � .  

permitting of considerable adjustment, for supporting pushes out t h e  particles, steam being afterward passed 
the wheel 80 that it will not come in coniact with the through the flue hy means of a branch connection with a 
baggage, preventing tbe bicycles from becoming en· steam supply pipe. 

eac:, extenuing into and filling the corresponding re!!is
termg recess of t\\'o adjacent bricks. The improved 
constructiou may be employed to advantage wherever a 
strong bond is desired. absolutely preventing any sliding 
movement of the bricks relatively to the keys or to each 
other. 

STEAM OR GAS TURBINE. -Gustaf M .  
Westman, New York City. For the use o f  steam o r  com
pressed gas expansively, to insure a full utilization o f  
the power , and reduce the friction t o  a minimum, this 
inventor has devised an improved turhine in which the 
fluid is discharged tangentially from the periphery of 
the wheel. The wheel i8 arranged horizontally and a 
stationary disk connected with the motive agent supply 
has a series of passages, each terminating at its outer end 
in a series of channels discharging the motive agent to 
the inner ends of buckets discharging the motive agent 
at their outer ends tangential to the periphery of the 
wheel, the channels standing at angles to the passages, 
and approximately at right angles to the walls of the 
bnckets. 

AUTOMATIC STEAM VALVE. -- Lyman 
A. Hotchkiss, Perry. P a .  F o r  u s e  in connccticn with 
automatIC injectors for steam boilers, tbis inventor hus 
d" Vll!ed a valve for automatically stopping the passa!!e of 
!::\ tcam upon certain action of the water in connection with 
w hich the valve acts, controlling the action of the in
jector according to the condition of the water in the 
boiler. 'rhe movement of the main valve is effected by a 
compOllnd auxilary valve working in auxiliary chambers, 
the operation of the auxiliary valve being cffect�d by 
means of a float, an d when a E-uffici(�nt quantity of water 
has been injecte<l into the boiler the lifting of the float 
stops thc flow of water 

lC a l l w a y  A p p l i a n c e  ... 

OIL RESERVOIR FOR C AR J O U RNAI,S. 
Charles E. Harrison, Nebraska City, Neb. In oil rescr. 
voirs placed beneath the journals ou cars and locomo
tives this invention provides improved means for main
taining a tight dostproof joint. between the edge of the 
rcservoir and thc journal, the reservoir being also made 
adjustable to fit it in the usual reservoir, whatever its 
depth. The invention comprises an oU holder fitting 
within the casing and having its upper edges flanged 
outward and - fitting the bottom of the j o urnal and its 
bearing brass, a feeding wick engaging the jouMlal, and 
a sprin� beneath the cup holding it in close contact with 
the journal at all times. 

Bic ycles, Etc . 
BICYCLl<� H A NDLE BAR. -Ed ward Q. 

Norton, Daphne, Ala. To prevent nnmbncEs of the 
hands and promote a more equal developmen t  of all the 
muscles in riding, this invention provides a fiuger rest or 
bearing on which the fingers may rest. instcad of grip
ping the handle in the mmal way, whenever there is an 
easy stretch of road. A wirc or rot! is  bent to form a 
rlllg. like clamp fitting aronnd the bandle har and form 
iug a frame to encircle plateo of ''''ood or rubber 1n which 
are individual seats for the balls of the finr>;ers, the clamp 
being also made to em brace the post, hol<lmg the device 
firmly to the handle bar. 

BICYCLE RA CK. - Walt'!r G. Parson s .  
Engiewood, N. J. This rack i8 especiaiIy designed for 
nse in baggage cars and other places where space is lim
ited, leaving the floor space of cars available for trunks 
and other baggage. Crm�8 bars arc removably supported 
just beneatb the roof of a car, and upon these are slioably 
held leugthwise bars carrying hooks held at different 
angles adapted to support tbe bicycle, the arrangement 

tangled with one another, and facilitating the removal of 
any particular wheel when desired. 

BICYCLE TOOL BAG. -Mark R. Ma r
shall, Jr , Bunkie, L a .  A tool tray which holds t h e  tools 
ready for nse on the bicycle, without the necessity of 
removing i t  when the tools are to be used, is provided by 
this invention . The body of the bag is in the form of a 
shallow box, provided with straps to facilitate attaching 
it in vertical position to the frame of the machine, and in 
the bottom of the body is hinged a tray adapted to swing 
in an<l out of the body portion, the tray heing divided by 
partitions into compartments adapted to securely hold the 
tools wheu the tray is in either a vertical or a horizontal 
position. 

Elect,·ical. 

Agri c u l t u ral. 

McKinney, Texas. This invention covers an improve- FISH H O OK H OLDER. -Horatio H. Gar
ment on a formerly pat-ented invention of the Bame land, Brooklyn, N. Y. This improved holder is designed 
inventer, simplifying the construction and arranging for to facilitate conveniently storing a large nnmber of 
the vibratory parts of the board being in independent hooks and their snells in small space, the points of the 
sections, enabling one or more of the sections to be reo hooks beihl': well protected ar.d the snells held stmight, 
placed without disturbing other parts or sections. rhese permitting of the read y removal by the fi.berman of any 
mouldboards are particularly adapted for use on what are desired hook or snell, withont disturbing the others. 
k nown as . .  black lands, " the monldboard being given a The holder has at each end forks provided at their onter 
vibratory action on conbct with the earth passing over ends with Il1gs or projections, the ends of the hooks 
it, such m()tion tending to pre veht the clinging of the being passed between the members of the forks and 
earth to the mouldboard. held in place by tbe projections, while the snells are 

A .  Stllith, M OULDBOARD. - Samuel 

GUA:>O DISTRIBU'l'ER. -Joh n B .  Kim- engaged by a n  elastic hand hooked npon' a projection at 
bell, Alpharetta, Ga. This distribnter for guano and the opposite end of the holder. 
other fertilizers may be readily attached to a plow or FASTE NER SETTING DEVICE. -William 

TELEPHONE REPEATER. -W i lliam H .  Schener, New York City. Thl's l'nventl'on provl'des a other agricnltural implement, and consists of a hopper M. Weaver, Macou, Ga. To repeat telephonic sound having a ground wheel on one end of the axle of which ratcbct punch especially adapted for securing buttons, 
waves, either of speech or mut'Sic, tbit; inventor has de- is a crank arm, there being' in the hopper a distributing hooks, etc., i n  the uppers of boots or shoes or other 
vised a specml arrangement of receivers and transmitters slide provided with pockets, its ends projecting throngh material. Tbe deVICe has a revolving head in which the 
in connection with a common return wire, or earth cir- the hopper, while an arm on the ends is connected to a buttons, hooks, etc. ,  may be carried and from which 
cuit, forming four circuits, the arrnngement being de- pitman which is also connected to tbe crank arm. The they may be conveniently disengaged, the head having a 
signed to reduce the cost of building lines for long dis- amount of fertilizer to be <listri hukd may be regulated timed movement by means of the ratchet to carry the 
tance work, as the repeaters may be cut in circuit at as desired . button or hook to the point where it is to be affixed. 
intervals. By connecting the repeater with local instru· 

H ORSE RAKE ATTACHMENT FOR GRAI N BOTTLE CLOSU RE. -Alpxand er McLeod, 
ments in halls or other public places, monnting apparatus 
on proper sounding boards, ete . ,  entertainments, operas, BINDEH8.- John M. Lytle, White IIal l .  Md .  This at · Bris bane, Queensbnd. With this stopper it is necessary 

speeches ete" may be listened to by audiences between I tachment is designed to allow the grain to be cureu in to break off the top of the neck of the bottle before the 

cities. 
' the swath as it lies loese on the ground, the !(rain to be cork proper can be removed. The bottle neck has an 

then raked up by the machine and bound .  The rake ' annular indentation, and the npper portion of the neck, 

lU e c h a n lcal. 
comprises an endless elevator having tines in the rear of above this indentation , has a recess, in which exwnd 
which are guard r0<19 and a scric3 of rake teeth in the spring arms exteno ing downward from a cap plate on 

PUMPING A pPARATUS. - C h a ries E. and rear of the guards, the teeth having yielding knuckle top of the cork, it beIng impossible to remove the plate 
joints and shanks with tubnlar extensions within which and cork until the top portion of the bottle neck is 
are spiral springs and rods. The grain passes np be. broken off. 

Dayid M. Newell, Franklin, Par A power-transmitting 
apparatus dcvised by these inventors is especially de
signed for the transmission of power from a motor to the 
pumps of oil or other welle. On a c c ment base is mounted 
a block forming a rigb t_angled triangle, a .haft being held 
perpendicular to Ihe base by sectional boxes, the latter 
being held to the base and held in position by tIe rods. 
'fhe shaft turns freely in the boxes and is stepped on 
ball bearings, and fixed to the upper portion of the shaft 
is a pulley on which is a belt by which power is received, 
there being also on the shaft an eccentric by whicb power 
is traf!smitted from the sbaft by a pitman. 

ROCK D RILL. - Albert 1\1. PIUlu h, Col
orado Springs, Co1 . This invention is for an improve
ment on a formerly patented invention of the same in
ventor, rendering the construction more simple, durable 
and inexpensivl" and providing an effective feed and 
striking movement for the plunger carrying tbe drill.  A 
spring is coiled around the re : uced rear end of tbe 
1)iunger, there being means for changing the compression 
of the spring upon the plunger and. thus reguiating the 
force of the blow, as the plunger is  drawn backward by a 
begmental gear to compress tbe sprmg, the disengage
ment of the gears releasing the plunger to force the dril l  
forward to engagement with the work. 

FLUE C LEANER, -Georgp E. R Rot h 
enbucher, Bloomfield, N. J. TIllS device has transverse 
cutters or jaws with bevels inclined forwardly and rear_ 
wardly, some of the jaws being perpendicular to the 
scraper's axis, the cutters of the jaws being adapted to 
cnt into the scale on the inside of tbe flue as the operator 
pushes the cleaner inward and at the same time turns it 
by means of a handle. A following brush removes and 

tween the rake teeth and the guards to be delivere<l to NURSING B OTTLE. - Thollla� W. M .  
the binding table o r  platforn: o f  any o f  tbe binding de· Woriey, New York City. 'rhe neck o f  this bottle has a 
vices now in use, the guards clearing the grain from the screw thread and annular bead at the edge, the cap hav
fingers of tbe elevator belt. ing a thread to engage the thread of the neck, whereby 

the rubber nipple will he securely held on t1,e bottle 
lll i !l!j(' c l l a n e o u 8. neck, and no metal or other su bstance will come in cou-

ELEV ATO R SAFETY D EVICK _ H ugh 
tact with the milk. 

Baines, Brooklyn, N. Y., and Alphonzo E. Pelhalll ,  
N e w  York City. F o r  elevators w hich have goveruora to 
control the speed of llescent, th!8 invention provides 
improvements with a view of locking the elevator car· 
riage wh�n it travels too fast, or in case the governor 
gets out of  order and fails to act, or in the event of the 
breaking of the hoisting cablc. The shaft has gnid : llg 
surfaces and a stationary rack, and t.he ca.rriage hat' n 
bar movable into and Oll t of engagement with the rack, 
mechanism driven by the movement of the carnage 
causing the bar to engage the rack teeth successively. 
while a clutch d ,vice is connected to the bar and op· 
erated by its prolonged engagement 'with the rack when 
tne mechanislll fails to act, the clutch device being 
adapted for engagement with the gni<ling surfaces of the 
shaft. 

FIRE B RI CKS. RTC, -W i l l i a rn  H .  B rock ,  
Brooklyn, N Y.  For tJrlckFl to b e  nSN! i n  boi ler settings, 
etc.,  tnis I1lvention provides a fire rap or npper p:lrt  of 
the setting of simple and dnrahle construction, designed 
to hold the bricks in place notwith stand ing their shrin k ·  
age from beat, t h e  inven tion consisting priHcipal l y  o f  
bricks formed a t  adjacent faces a n d  ends with register· 
il1� cl.o�gated recesses and keys of corresponding sbape, 

Desi :::; u s .  
K N IFE SHARPENING JAW. - Michael 

Nie18en and Thomas S.  Thomsen, Greenwich, Conn. 
This jaw it; in tubular form, with a peripheral surface 
;s hieh presents a series of annular steps, each baving a 
tht surface and a tapering surface. 

PICTURE FRAME. -I zak V. Arvonen, 
Calnmet, Mich, This design consi.ts of a 1I0ral wreath 
aDparently resting upon a le.rger scroll wreath of ribbon 
type, stare being connected with the 1I0ral wreatb, and an 
ornamtnLal inner border, there being also a repre8enta� 
tion of a flag and an eagle on tbe flagstaff. 

FRAllIE OR B ODY FOR MUSICAL INSTRU

MENT� . �lIerman C. Levin, New York City. Thi� de-
8lgn is  for a twin body with two openings for parallel 
necks, the necks terminatmg one s llOrt of the other and 
bcmg (lisconnected from and independent of each 
other. 

NOTE . " Copies of any of the above patents will be 
fllrn ished by Mllnn & Co. for \0 cents eacb. Please 
send name of the patentee, title of invention, and date 
of this paper. 
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'citut i f i r  �lUtrinut. �9 

The charge f o r  insertion 'UtlUter this head i s  One Dollar a 

line jor each insertion ; about eiQht words to a line. 

Advertisem,ents lnust be 'received at puMication office 

as early as Thursday morn'ing to appea'r in the Jollo,w

i11{1 1.lJeek"s issue. 

COMMERCIAL DIREC'l'ORY OF THE AMEKI- ueedle is  necessary ? A. Platinum. 4.  Is a dircct. or al· 
CA N REPUBLICS. Com piled by t h e  ternating cnrrcnt required ? A. Dircct. 5. Wbat SUI'
B ll reau of A m erican Rep u blics, In- I'LEM ENT treat. on the subject ? A. See " Medical aIH! 
ternatiolJal U Il ion of Ameri can Re- Surgical Electricity, " by Beard and HockweIl, page 53M, 
publ ic!',  J o�pph P. S m�th ,  D i rector. I price $5.50 by mail .  �n t �0

6
�0I u lll es. Wash mg-toll . 1897. , (7293) J. S. , Ne w C i ty, N. J . ,  writes : 

contact, or is it a combination of rolling and sliding COl!
tacts? A .  The two·contact system of ball bearings is es· 
sentially a purely rolling coutact. The three·point con
tact system may be a combination of rolling and sliding 
contact and subject to considerable friction. 4. Theoreti
cally, are both these forms of bearings equally correct 
and free from friction, and if not, which i s  the more cor. 
rcct form ? A. Both systems are correct in regard to 
Borne requirement of design and condition of construc
tion. 'l'heoretically, the two·contact svstem is the more 
efllcient as regards friction. 

p. • 1. Will some of your correspondents of tbe SCIENTIFIC 
This volume comprises the addressce of manufacturers, I A MERICAN give the solution of the following problem 1 

merchants, shippers, . banks and bankers engaged in What is the longest straight pole that can be run up a 
foreign trade, together with the names of official maps, cbimney, the height of the mantel being 48 incbes and 
commercial statistics, industrial data and other informa- the depth from front to back 16 inches ? A. Solution 
tion concerning the countries of the International Union of by C. W. L .  Filkins, C.E. , Instructor in Mathematics, 
Amel'lcan Republic", the American Colonies and Hawaii. Adelphi College, Brooklyn, N. Y. : 

Marine Iron 'Yorks. ChiCago. Cataif)gue free. 
. .  U. S." Metal Polish. Indianapolis. Samples free. 
Gasoline Brazing Forge, Turner Brass 'Vorks. Chicago 
Yankee Notions. Waterbury Button Co .. Waterb'y, Ct. 
Improved Bicycle Machinery of every description. 

'rhe Garvin Machine Co., Spring and Variek Sts. , N. Y. 
Concrete Houses - cheaper than brick, superior to 

stone. .. Ransome," 757 :i.\lonadnock Block, Chicago. 
'rhe celebrated " Hornsby-Akroyd " Patent Safety Oil 

l<:ngine is built by the De La Vergne Refrigerating Ma
cbine Company. Foot of East 138tb Street, New York. 

The best book for electriCians and beginners in elec· 
tricity is . .  Experimental Science," by Geo . .  M. Hopkins. 
By mail. $4. Munn & Co . •  publishers. 361 Broadway. N. Y. 

a..W- Send for new and complete catalogue of ScientiOc 
and other Books for sale by Munn & Co. , 3tH Broadway. 
New York. Free on application. 

NEW BOOKS, ETC, 

NINTH SPECIAL REPORT OF THE C OM
MISSIONER OF L ABOR. 'l' n e  Italians 
i n  C h icago . A Social  and Econ ol lJic 
Stu d y. Prepared u nder t h e  direc · 
tion of Carrol l D. Wri ght. Was h i n g
ton. 1897. P p. 409. 

EUCLID : Books I-I V. By Robert Dea· 
kin.  T h e  U n i vers i t y  T u t orial Serie�. 
I.Jon don : ""V. B. C l ive. New York : 
H i n d s  & Nobl e . P p .  309 . Price 70 
cen ts. 

The object of the extensive series of books, of which 
this forms one of the volumes under the department of 
mathematics and mechanics, is to provide candidates for 
examinations and learners generally with text books 
which shall convey, in the simplest form, sound instruc· 
tion, in accordance with the latest results of scholar.hip 
and scientific research. Tbe writer of this volume has 
had more than twenty years' experience in teaching 
Euclid to large and small classes, and this book presents 
the results of his endeavors to reduce the labors of 
teachers and students. 

MANUAL OF H YD RAULIC MINI NG. B v  
T .  F. V a n  Wag-en en. N e w  York

'
: 

D. Van Nostrand C o m pany. P p . 95. 
Priee $1.  

T h i s  volume treats o f  thc Argentine Repuhlic, Bolivia, 
Brazil, Chile, Colombia, Costa Rica, Ecuador, Falkland 
Islands, the greater repu blic of Ccntral America, Guate
mala, Guianas, Haiti, Hawaii, Honduras and British 
Honduras. This book will prove of value to those in
tercsted. 
CARPENTRY AND JOINERY. A Text Book 

fol' Arcll l tects, E n /( i n eers, Su rveyors 
a n d  Craftsmen. Fu lly i I Iu�trated and 
written bv Banister  F. Fletcher and 
H .  P h ill ip

-s Fletch er. Lond o n . 1898. 
P p. 293. 

One of the authors of the present book is the author of 
.. A History of Architecture," which will long rank as one 
of the important works upon the subject. It is chiedy 
notable for its remarkable analysis 'of the various styles. 
In the present book the authors have made a concise 
trcatise both for reference and for the instruction of 
students on the important subjects of carpentry and 
joinery. Of course, the practice is English practice, and 
some of the tools  appear queer enough to American eyes. 
Still, the chapters relating to joints used in carpentry, 
roofs, scaffolding, floors, framing, etc., certainly are of 
value to the student. There are 420 illustrations in the 
book. They serve admirably to elucidate the text. 
HIGH M ASONRY DAMS. By E. S h erman 

G o u l d .  New York : D. Vall Nostrand 
Compan y .  1897. Pp. 88. Price 50 
cents. 

The present volume rcplaces the original number 22 of 
the Van Nostrand Science Series, bearing the same titlc 
by John B. McMaster. The splendid treatise of Mr. 
Wegmann upon the same subject has so completely 
supcrseded all other treatment of the mathematical 
features involved that it would be useless to revive old 
material. The present work cannot but prove of value 
to all civil engineers. 
A MAN UAL OF FISH C ULTURE. Based on 

t h e  Methods of the U n i t erl Statelil 
COIll mission of Fish a n d  Fi sheries. 

With Chapters on t h e  C ul t i vation of 
Oysters and F rogs. Wash ington. 
1897. Pp. 3!l0. 

A second edition of this excellent little hand book This is a very valuable book containing an excellent 
comes out very appropriately at this time, when, on ac- desc.ription of the moderu methods of dsh culture as 
count of the gen�ral interest felt in the Klondike regiun, I carned on by the remarkable bureau known as the 
so many people are desirous of learning something of .united States Commis8ion of Fish and Fisheries. It is 
practical mining operations. This book necessarily does Il lustrated by 35 plates. 
not claim to cover the whole subject, with all its engi. 
neering prohlems, but is written for the practical work· 
ing miner, who will here find valuable details and much 
to aid hom in intelligent prospecting, while guiding his 
judgment in the actual work. 

Received. 

STIRPICULTURE ; or, the Improvem ent of 
O ffspring t h rou gh Wiser Generation. 
By M .  L. Holbrook _ M . D. New Yor k :  

LETTERING FOR DRAFTSMEN, ENGl- M. L. Hol brook & Com pany. Pp. 

NEERS AND STUD ENTS . By C h arles 192. PI'ice $1. 

W. Re i n h arrl t . Ne w York :  D. Van , THE KING'S DAUGHTER AND THE KI NG'S 
Nostrand Com pan y. SON. By a King-'s Daugh ter. N e w  

T o  facilitate attaining excellence in  purely freehand York : Fo wler & Wells Compan y. 
lettering is the object of the simple lessons and numer- P p. 288 . Price $1. 
ous plates and other illustrations presented in this vol - TRUE D ETECTIVE STORIES. Fro lIl the 
· ume, by a draftsman of high attainments. The author are h i  ves of t h e  P i n kertons By Cle ve-
does not present ornate, carefully engraved alphabets, lanrl Moffett. N e w  York : Doubled ay 
out such as may be reanily mastered, enabling the & McC lure Compal l Y .  Pp. 250. Price 
draftsman to do the best clas" of work in the shortest $1. 
possible time. 

LEE'S VEST POCKET POIN'fERS FOR 
SLID F.  VALVES. B)

.

- C .  W. Mac
.
Cord, \ Busy PEOPLE. A Ready Reference 

J r. ,  M. E. New York : John W l ley & Man nal. C h i cago : Lai rd & I.Jee. P p. 
SOIlS. Pp. Uj8. P ri c e  $2. 230 . Price, lIIoroeco, gilt, 50 cen ts. 

This i. a book for practical men, on principles and 
WH S B C I ro methods of design, with an explanation of the princi. I
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I f h ft Th b k t · 101 ' 1 1  a n n g', I'. e w  or : o u o  e av es 0 s a governors. e 00 - con " I D S  I UB- & M C1 C P 245 p . ,  trations, and its sabject matter comprises a revision 
$1 

c ure ompany. p. . rIce 

and rearrangement of articles heretofore presented in a • 
mechanical and engineenng serial publiclttion. NOT IN IT. B,' A n n a  O : cott Comlll eli n. 

New York : Fowle I' & Wel ls Com
pany. Pp. 96.  Price 75 cen ts . OHEMISTRY FOR PHOTOGRAPHERS. By 

Charle� }<'. T o wnsend. F . C . S . ,  F. R. 
P. S. New Y(Jrk : S j)(ln & C h am bel'

lai n. Pp. 1 58. Pl'we 75 cents. 
This simple and practical hand hook is designcd to be 

of especial value to the beginner and amateur, as well as 
affordlOg a valuable text book f'lr the experienced pho
tographer. Its expl 1:latollB of the chemistry of Ihe sub
ject are as simple as it seems possible to make them, 
and its treatment of developers and varlOUt! printing pro
cesses covers a wide range. 

BIBLIOG RAPHY OF X RAY LI'l'ERA T URE 
AND RESEARCH. Edi ted by O h arles 
E. S. P h illi ps. N e w  York : D Van 
N ostrand Company. Pp. 68. Pri c!' 

$2. 
This book contains a historical retrospect of and a 

ready refercnce iudex to thc literature of a subject which 
has occupied a very prominent place in the public mind 
for the last eighteen m J nths. The editor also adds a 
chapter giving practical bints on setting up and operating 
apparatus for this deBcript.ion of work. 

REPERTORIUM DRR TECHNISCHEN J OUR
NAL-LITTRRATUR. Heraus/(ege ben 
im KaiserJ iehen Patemamt. Jah r
/rang 1896. Berli n : Car HeY ll1 an n s  
Verlag-. 1897. Pp.  563. Pri ce $4. 50. 

The present bi bliography IS of great value to all those 
who arc interested in the technical literature of the day. 
H is interesting to note the number of papers which 
have been read to obt.:'lin the entries. The entries are 
made in the language in which the article� are published, 
and an excpllent mdex rl'nucra the whole coUection of 
�alue to the English-speaking rea<ler. 

ItS 
IIINTS '1'0 CORRESPONDENTS. 

Name .. a nd A dd " ess must accompany all ietter6 
or no attention will be paid thereto. This is for oUI 
information aud not for publication. 

R e fe r e nc e s  to former articles or answers should 
give aate of paper and page or number of question. 

I nq II  h"les not answered in reasonable time should 
oe repeated : correspondentE \\'iIl bear in mind that 
;;ome answeI'8 require not a little research, and. 
tho!lgh we enrleavor to reply to all either by lette! 
or in  �his department. each must take his turn . 

B tl )' c r s  wishmg to purchase any article not advertised 
in our columns will be furnished with addresses of 
honses manufacturing or carrying the same. 

Sl.ecial 'Vritten I n fo r ,nat i o n  on matters of 
personal rather than general interest cannot be 
expzcted without remuneration. 

Scient i fi c  American S u ppl e m e nts rcferred 
to may be had at the office. Pnce 10 cents each. 

Books referretl to promptly supplied on receipt of 
price. 

llU nerals sent wr examination should be distinctly 
marked or labeled. 

(7292) W. H. a5ks : 1. What. current 
and E. M. F. are used \\ ifl the electric needle in remov
ing hairs from the body ? A: Abollt 6 cells of carbon 
zinc batt cry, bichromate plunge battery, will do It. For 
battery, see SCIENTIFIC AMERICAN SUPPLEMENT. No, 
792, 10 cents. 2. A m I right in sn pposi u !!  one electrode 
is held to some part of the body and the othcr placed to 
base of hair to be removed ? A. Y cs. 3. What kind of 

Let A C = I ;  B D = b; B E  = m b. 
Then by right triangle.-

b m b  
B C = --; and A B = --

bnt ! = B C + A B. 
cos a sin a 

. . . I = b [� + _I_J 
fl.1ll a cos n 

For maximum I. 

� = 0 = b[=-�oS a + sin a ] 
d a sin 2 a COg 2 a 

Whence m cos 3 a = sin 3 a 
and tan 3 a  = m 
. · . a = tan-J {1m 

. ' .  I (m h I) = b[--

m 3 _ 
+ ___ 1_-;-;;--=-] 

sin (tan-1 V m) cos (tan - -\1m) 

Make m = 3, by condition of problem, and 

a = tan- 1 .\!-3- = 55° 15' 50.6" 

. ' .  I (m h I) = b [
Sin 550 1: 50'6" 

+ 
cos 55�5' 50 6"] 

= 5'4056 b. 
If b = 16 inches-

I (m h) = 86'49 inchcs 
= 7 feet 2}2 inehe�, nearly. 

2. Please give the best method for calculating change 
gears for screw cutting foot lathes, both simple and 
compound. A .  Rule for gearing lathes for screw cut
ting: Rean from the lathe index the number of tbreads 
per inch cut by equal gears. and multiply it by any 
number that will give for a product a gear on the index ; 
put this gear upon the stud, then multiply the number of 
threads per inch to be cut hy the same number, and put 
the resulting gear upon the screw. For compound gear : 
If the gear on the compound stud is two to one, then 
multiply the threads on tt.e leading screw by two and 
proceed as above. See Kenes H Mechanical Engineer's 
Pocket Book . "  $5.00 by mail, which gives tables ann 
rules for other compound gcars. 

(7294) E. E. D. asks : W h en was t h e  
!ast total eclipse o f  the sun ? Givc the day and the date. 
(V isi ble in the United States.) A. 'l'he last total eclipsc 
of the sun, visible in the United States, occurred on 
January 1 ,  1889 . 'l'he line of totality ran from Califo1'llia 
throngh Nevada, Idaho, )[ontana, and North Dakota. 

(7299) J. A .  R say s : Please give h 
your next il5-sUC what you consider the best comhiliuJ. 
toning and fixing bath formula for solio paper. A. 1 .  For 
solio paper usc the formnl. rccommended by the makers. 
The following are formulas for combined baths. The 
operation of toning and fixing is much simplified by 
using the combincd bath . The print coming out of the 
printing frame is left in the bat h till the color is arrived 
at, then washed and dried. The bath is composed of two 
solutions, and will keep tor a long time. Dissolve water 
24 ounces; hyposulphite of soda, 6 ounces ; sulphocyanide 
of ammonia, 1 ounce ; acetate of sodo, 1� ounce; satur
ated solntion of alum, 2 ounces. Fill thc bottle contain 
ing the solntion with scraps of sensitized paper, bad 
prints that are not fixed, and leave it for a day. Then 
filter and add the following solution : Water, 6 ounces ; 
chloride of gold, 15 grains;  chloride of ammonium, 30 
grains. It is necessary to priot deep enough, and to leave 
the prints in the bath till, in looking through them, the 
desired color, brown dark or bluish, is observed. Used 
for Omega and other papcr. 

2. Chloride of gold . . . . . . . . . . . . . . . . . . . . . 1 gr. 
Phosphate of soda . .  . . . . . . . . . . . . . . . .  15 " 
Sulphocyanide of ammonium . . . . . . . . . .  25 . .  
Hyposulphite of soda. . . .  . . . . . . .  . .  . .  240 .. 
Water . . . . . . . . . . . . . . . . . . . . . . . . . . .  2 oz. 

Dissolve the goltl separately in a small quantity of 
water and add it to the other solution. 

3. Water. . . . . . . . .  . . . . . . . . . . . . . . .  . . . . . .  32 oz. 
Hypo . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  8 "  
Chloride of gold. . . . . . . . . . . . .  . . . . . . . . .  15 . .  

1\'itrate o f  lead ( c .  p . )  . . . . . . . . . . . . . . . . . . . .  75 . .  

(7300) E .  F. R. writes : 1,  I am l.lUi l (� 
ing a telephone from the circuit described in . . Exp' ! i 
mental Science," on page 5fl2 of the edition of 1890, au . .  
want t o  know i f  a n  induction coil of 150 ohms will worl: 
properly on a sbort linc of about 250 feet with return 
wire, also, if two batteries will be sufficient to call over 
the l inc if it is iron wire or should I use copper wire, and 
what size ? A.  The primary of the induction coil ha. a 
resiSlance of abont 0'5 obm ; the scconnary, about 1 50  
ohms. One ce l l  Leclanche battery will oe sufficient a t  
each e n d  of tbe line. For so short " distance the regu
lar No. 12 A .  W. G. galvanized iron wire will answer 
very well . 2. Will a Hunning type transmitter do ? A. 
Yes. 

(73 01) J. H. C .  asks : 1 .  How II U h 
power can be realized from a water wheel of five hundred 
borse power capacity ruulling a dynamo, the dynamo to 
operate motor three miles away ? A. About 375 horsc 
power, if modem machines are used, and line properly 
constructed. 2. What size wire would it take, and what 
voltage would be most satisfactory ? A.  Using the three 
phase system for transmission, with a loss of 5 per cent 
in the line, you would require three wirt:s each number 
o t! 0 0 B. and S .  Particular conditions may change the 
size of wire a tride. Gencrate the current at a potential 
of 1 ,000 volts two phase. step up to 3,000 volts by means 
of transformers and transmit by three phase to save cop
per. If energy is to be used for both light and power, it 
can be transf01'llled at thc receiving end to 120 volts two 
phase, This gives you the advantage of the three phase 
for transmission and that of the two phase for generat· 

ing and distribution. Alternating. 

TO INVENTORS, 
An  experience of nearly fifty years. and the prepnl' : ' ·  

h O I l  uf lIlore than one hundred thousand applicatio l : �  
1' 0 1'  patents at hOlll e mlli abroad, enable us to understm: d  
the  laws H1llt practice O i l  hoth continents. and to  pO�Sl'�.s 
uneQuale(l J'acillties for procurJllg patents everywhcn·. 
.-\ sYlIopsis of the patent laws of the United States Iwd 
all fureign countries Illay be had 011 application, and pel'-

" B ,n ' 1  
. . .  8()1l� eOlltcmpiating" the  secul'mg (If patents, either at 

(729n) . a sk s : iV 1 I y o u  K I n d l y  gl Vt� I n  I h1 1 l l le  or ahroad . are invited to write to this office for 
SC I E N T IFIC AMERICAN a de3cription of the prc cc�s for ��l\�;e:x;.����l��l.rt�l�ilft\�l� 

:��cro��:�:���c���}�l tih� tb���n:�� 
enlarging pictures, making life size portrait8 irom ama1 l  Address :\lUNN &.. ('0 .. office SCIENTIFIC AMERICAN,  
photoB, tintypes, etc. ? A .  Valuable information o n  361 Broadway. Sew York. 

photo-enlurgiug and enlarging apparatus is contained in -=====================",. 
our SUPPLEMENT, Nos. 451, 977, and 1053, price 10 cents INDEX each by mail . OF I NVENTIONS 

(7296) J. G. B .  u s k s : W h at per cen t  
loss would be advisable t o  figure o n  electrical circuits of 
different voltage, s�y 2,000, 1 ,0()(), 500, 220, 100 volts ? 
What is the customary loss on different voltages ? A . 
The drop in voltage on a line should be very small 
indeed. only a few volts, not one per cent. 

( 7297) G. W. a �ks : 1. H o w  can electric 
motor described in SUPPLEMENT, No. 641, be wound for 
a dynamo by uMing cast fielns, so that it could bc used to 
charge a storage battery ? A. You do not need to rcwind 
motor of SUPPLEMENT, No. 641, to uee it as a dynamo, 
provided i t  has a cast iron field magnct. Drive it with 
power and It will give out currcnt. It is then a dynamo, 
and will charge thrcc storage cel :s in series. 2. How 
many lamps would it run, and what candle power ? A.  
It will light three o r  fOllr 4 candle power lamps. 3. 
What kind of armature do you suggest ? A. It does not 
require auy change. 

For which Letters Patent of the 
United States were Granted 

DECEMBER 28, 1897, 
A N D  E A C H  B E A R I N G  T H A T  D A T E. 

I See note at end of list about copies of tbese patents.] 

Alarm. See. Bicycle alarm. Burglar alarm. Low 
water alarm. 

Alkalies. apparatus for electrolytically produe· 
ing. J .  Hargreaves . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 596.151 

Amalgamator. J. Jean . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  596.370 
Animal trap, 'V. H. McWhirter . . . . . . . . . . . . . . . . . . . . .  5H6.334 
Annullciator, A. D. Neale . . . . . . . . . . . . . . . . . . . . . . . . . . .  500.426 
Armature winding and coil. A. J;;. Batchelder . . . . .  500.1aH 
Automatic regulator. H. H. Tracy . . . . . . . . . . . . . . . . . .  59ti,HH 
Baby chair. N. P. Lindahl . . . . . . . . . . . . . . . . . . . . . . . . . . 596.425 
Baby jumper and rocking chair. combined, A. M. 

Babcock. . .  . . . .  . . . . . . . .  . . . . . . . .  . .  . . . . . . . . . . . . . . . . . .  500,451 
Badge. bouquet and perfume holder 1 com billed. J.  Hansen . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  59G,l5t.i 
Bag. See Mail bag. Paper bag. 
Balling machine. G. J. Torrance . . . . . . . . . . . . . . . . . . . .  59G.25:� 

(7298) W. ]',f. M .  ask� : 1. W ha t  th eoreti - Bundage, H. W. Meinbardt . . . . . . . . . . . . . . . . . . . . . . . . . .  500.171 

cal per cent advantage is gained by the substitu tion of �:rh�l. �::ks��;::s;�t�etallic. W. Stern . . . . . . . . .  596. 1&3 

Bay % inch balls for % inch bal ls in the ordinary bicycle ��d�ij�gA�::��·. �: .��·.:r:�.���.
s: : :  

.
.
.
.

.
. :: .. : .. :: .. .. : : : : :  .. .. : : : :  ���·.;1�!� 

bearing ? A. The only theoretical advantage that can be Bed. J. Kaschenbach . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  5H1l. I ! .t i  
derived from the larger ball may be found in the greater ���r s!r��ng�!a�' ��r�1���iig: ·Bame,· api;aratus 

5�li,:"'OS 

rolling diameter ; but practically, the increased bulk of for dispensinl!. C. Cronin . . . . . . . . . . . . . . . . . . . . . . . .  596.4a� 

balls and h ub will make any theoretical advantcge a ne. Bel�i��� . . 
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gative quantity. 2. Will you give a formula for the de- ����lif,�g:nh����l;;,;a(;tiine: c: i-i: ·smith·. : : : :  g��:!¥.l termination of the above by which other fl.1Zes may be Bevera�e and compounding same. Vogel & Huts-
calculated ? A .  The prohlem is a practical one, depend- cber . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  596,222 

mg entirely upon the admissable size and weight of the mg;�l�: k��l:{bbeY : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : :  �:�i 
hub an<l its mechanism There is no formula that will Bicycle alarm, F. B. Sanders . ,  . . . . . . . . . . . . . . . . . . . . . .  000.12. 

apply to a case having · so wide a range of practice in I �����::.
c
�l���!·?:.·J·: �: t�gg:;���·: : : : : :  :500;272 'to �:l:�l 

construction as the ball bearing system has developed. �:��gl� 1i��(iJ!' b'ir �r;�j,: 'C: ·E·. ·S"ymour: . : : : : : : : :  g�:l'lt 
3. rl'bcorctically, is the con tact in the two or three point Bicycle lock, H. 'V. Cotton . . . . . . . . . . . . . . . . . . . . . . . . . . 596,396 

contact ball bearings now in common use a purely rolling (Continued on page 30) 
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Bicycle or other vehicle pump, ,\Vickersbam &. 
Jamison . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  .196,2'23 

Bicycle or tourist lock. O. Damon . . . . . . . . . . . . . . . . . .  500,237 
Bicycle 8uvport. F. Johnson . . . . . . . . . . . . . . . . . . . . . . . . .  5OO,:nO 
Bicycle vibration absorbillJjt' device. W. M. Morse 5\J6.009. 5\J6.080 
Bit. See Router bit. 
Bviler. See Sleam boiler. 
Bolt and rivet cutter. A. Helwig . . . . . . . . . . . . . . . . . . . .  596,066 
Boot' or shoe uppers, machine for stretching, A. 
Hot�re�VJ.

r
·\V·.'rbiY'lor:: : : : : : : : : : : : : : : : :  : : : : : : : : .' : : : : : :  �:� 

Bottle necks, manufacture of glass, H. Brooke . . .  5\-lti.:-ml 
Dottle. non-refillable, A. S. Deutsch . . . . . . . . . . . . . . .  59fj,� 
Bott.le. non-refil1able, C. \V. Garis . . . • . . . . . . . . . . . . . .  �ti,:ID5 
Bottle. non-retlllable, C. L. Smith . . . . . . . . . . . . . . . . . .  5�j.220 
Bottle protector. E. J. Paquette . . . . . . . . . . . . . . . . . . . .  5BG,304 
Bott le stopper. H. R. MeIster . . . . . . . . .  " . . . . . . . . . . . .  500.374 
Dottle. tankard, glassware. or the like, R. U. & A. 
lIoxRi,,����"e

s
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Bracket. See Curtain pole brucket. !l'ire escape 
. hracket. 

Brake. See Car brake. Vehicle brake. Wagon 
brake. 

Brake. S. T. Wellman et al . . . . . . . . . . . . . . . . . . . . . . . . . .  596.097 
Brake shoe. Al len & )Iorrison, . . . . . . . . . . . . . . . . . . . . .  596.132 
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Buil dings. construction of. G. B. \Vaite, . . . . . . . . . . .  596.345 
llu.r1!lar alarlll .  J. S. Pates . . . . .  , . . . . . . . . . . . .  , . . . . . .  , .  596.379 
Burner. See Gas burner. Hydrocarbon burner. 
Butt-on. separable. 'V. A. lng-ails . " . ,  . . . . , . "  . . . . . .  596,163 
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Cnnce: inJir machine. stamp . . A .  K Whitehead . . . . .  596.098 
Candy formin� machine. Bauer & Heilmann .. . . . .  596.137 

g:� g��kt:.rh�:t8��\,�in: : : : : : : : : : : : : : : : : : : : : : : : : : : :  �:� 
g:� ����yin'i: ��hJ.nJi�iioiip:: ·. ::::::: . .  ::.':.59:;'.357: �:� 
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Car operating mechanism, dumping, \V. :\Ic-
car��W;.�y: i: Andrews.' : :: : : : : . : : : : : : : : : : : : : : : : : : gilli:� 
8:� �e�!et g�i'nJd���
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o
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Carousel. T. B. Tinney . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 59,.342 

g:��I���I:��i';[g.�: �: ��3�;
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�
t .. .. .. . : .. .. .. . .. .. .. . .. .. ':. '::. �jl1 

Cash register, indicator and check printer, W. H. 
cas�I�!:i.ier· "j,'y ·m,,;;Ii:i.iii.m: W: W:Ci;';:k : : : : :  : : :  �:� 
Cash register locking mechanism. E. A. Bedient 59£i,4:,2 
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Centrifugal machine, J. M. Thurston . . . . .  " . . . . . . .  596,389 
Cha�h.ai�

ee Baby chair. Nursery chair. Rocking 

8����I��.:'�l�·i:g ��:'I 0: .�;: ·Ge;ber';;l". : . : : : : : : :  �:m:m 
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Cleaner. See Carpet cleaner. Dish cleaner. 
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('oliling station. T. Appleton . . . . . . . . . . . . . . . . . . . . . .  5,q(1.133 Coat hanger. L. H. Naylor . . . . . . . . . . . . . . . . . . . . . . . . . . .  596.176 
Cock. tap. or valve for facilitating attachment to 
COlfaar�k�o;:,::kJ'. ,£.
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H. Jones . . . . . . . . . . . . . . . . . . 593.211 

Coollnll and refrilleratinll apparatus. B. A. Smith roD 38fi 
CooP. folding. J. N. Cornelius . . . . . . . . . . . . . . . . . . . . . . .  5!n:Ul 
g�&�l�� ����"r.�der�

I
��L: ·ROu,,: . : : : : : : : : : : : : : : : : :  E�:� 

Corn, m.achine for cuttinll ear. E. L, Dolsen. " . . . .  590.145 
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Curd cutter. F. B. Fuller . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  500,40(\ 
g���� ��� %�:���t�W �s����'::ii :  : : : : : : :  : :  : : : : : : :  g�:�+ 
Curtain stretcher and clothe. horse. combinect 
Cnt�
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iI�';-i;:i�:�g.re: F: ·s: '(ii�sie; : : : : : : : : : : : : : : : : :  E�:ill 

Cutter. See Bolt and rivet cutter. Curd cutter. . 
Ve.sretable. etc .• cutter. 
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Door fastener. E. Byrnes . . . . . . . . . . . . . . . . . . . . . . . . . . . .  596:050 
Door fastener. F. C. Lounsbury. , . . . . . . . . . . . . . . .  , . .  , 5U6,118 
g�Sf. log:.; l{����'ri?: Ladewich . . . . . . . . . . . . . . . . . . . 596.16\! 
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Drum. ex�ansible, I. L. Hawkins . ,  . . . . . .  , . . . .  , . ,  . . .  596:326 
Dry kiln. . Kirk . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 500.212 
DrYl1l'l apparatus. McClatchey & Krum . . . . . . . . . . . .  596.175 
�ye. rhodol. C. O. Muller . . . . . . . . . . . . . . . . . . . . . . . . . . . .  596.3;13 
E 
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E ectric conductors, underground junction box • 
E)e�r;ic�ti:;e:t°:i::[!r: ·ii: ·p. "\vii�o� : : : : :  : : : : : : : : :  �'m 
Electric heater. H. HeIberger . . . . . . . . . . . . . . . . . . . . . . .  500:100 
Electric machine covers, securing device for 
Ele�lri���C�i'n�', ���

e
�
to', ' P: '\V: 'Power: : : : : : : : : :  ��:� 

Electric machines. detachable laminated pole 
Rle�:�fc�f��gl��i��'a�PI?a

e
�6��11�s�\viiiiams: : :  ��,}�� 

Elevator door lockinll device, Bechtel & Fritz . .  500'228 
}l� IHt.melmg metal surfaces • .  J. Bentz . . . . . . . . . . . . : : . .  500:317 
l� II'!ine. See Gas engine. Tract.ion engine. 
I�n.\llne COOling device. explosive, F. W. Lanches· 
�'m�:fope: j,'xt"i,sibie: ·..i..'Mii;;Ii"ii : : : : : : : : : : :  : : : : : : : t:l;ill 
Envelope for protectiug charts. etc .• waterproof, 
�'n;el�p�.

e
:';f"iY: it: 'ii: sffiXti : : : : : : : : : : : : : : : : : : : : : :  g�:� 

�n�elope, .sales Sl� . . 'V. D. Bates . ,  . . .  , . . .  " . . . . . . . .  �9(j.353 
E�l�:r'h��lJ:: ��th6d��'al;d' IT;echariism 'for' c(;v� iJ96.240 
Fab����
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o�e�l\r:.��\r:f�bric: " ' " 
. . . . . .  , . ' . . .  596,264 

li'un, ventilating, exhausting or blowing, Foster 
Far� ���;:d�� 'gate: C: H: . Str�diey·. : :  : : : : : : : : : : : : : 
Fence makmg' machine, \V. M. Calhoun . . . . . . . . . .  . 
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FIre escape. W. C. Williams . . . . . . . . . . . . . . . . . . . . . . . . .  596'198 
F
F
ire escape bracket. C. V. Richev . . . . . . . . . . . . . . . . . .  596:427 
,.!replace screen and blower. W. OF. DanieL . ,  . . . . .  596,056 

F Ire telegraph rewater. F. A. Skelton . . . . . . . . . . . . .  596 250 
Fla",statf holder. . Hart . . . . . . . . . . . . . . . . . . . . . . . . . . . .  596:207 
Flashinll for use in building construction, T. J .  
FIO���t;;ld';�; i:  i;: Sturtevarii: ' : : : : :  : : .' : : : :  : :  : : : : :  [�.� 
�:�:�::;:�gf�:,

e
ln���h

r
ar��oC:; . . ���.�� : : · : : : : : : : : : : :  ��:�fl 

.'odder shredder cylinder. J. Dick . . . . . . . . . . . . . . . . 5!Jti:05� 
�g�������!�h!t��r�\,r;rv�1 �7�g:,

i
�;'r: E. P: Oveso·ri ��.�� 

�'rult cutting an.d pitting machine. T. M. Topp . . . .  596:34,� 

J���:�:: 1;e�
t
�l�w' C(;mbii�tioii lurn'ace: · · , · · · · · · · 596,251 
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Gas burner, G. Bray , . . . . . . . . . . . . . . . . " . , . . . . . . . . . . .  , .  596.258 
Gas burner. acetylene. Henkle & Goddard . . . . . . . .  596.112 
Gas. burner for burning rich gases, especially 

acet�lene. E. J. Dolan . . . . . . . . . . . . . . . . . . . . . . . . . . . .  596.144 
G ... engme. J. B. Fenner . . . . . . . . . . . . . . . . . . . . . . . . . . . . 596.239 
Gas engine. compound, E. R. Ba.les . . . . . . . . . . . . . . . .  596,352 
Gas. generating acetylene. W. Holton . . . . . . . . . . . . . .  5.'16 139 
Gas generating machine, L. T. Bulley . . . . . . . . . . . . . .  500'321 
Gas generator. acetylene. D. R. llIanchard . . . . . . . .  596:138 
Gas lZenerator, acetylene, F. D. Dibble . . . . . . . . . . . . .  500.1m 
Gas lighting d

.
evice. electriC. Bo!,art & White . . . . .  596 236 

Gas producing apparatus, J. G. Sanderson . . . . . . . .  500:428 
Gate. See Farm or garden gatf.:!. Folding gate. 
Gllte. P. Markley (reissne) . . . . . . . . . . . . . . . . . . . . . . . . . .  11.643 

g���rito�' �e
hi�as' g·enerator· .

. , . .  , . . . . . . . . . . .  - . . . .  596,465 
Genera.tor frame foundation. S. H. Short . . . . . . . . .  596,280 
Gin SR� sharpening and gumming machine, J. J. 
G la���;�cies·.· met'hod 'Of 'an.'ci 'npp�r�lt'u8' for' mat{: 596,462 

ing bollow. Blair & Hays . . . . . . . . . . . . . . . . . . . . . . . .  596 355 
Gold w

l
Rshing and amalgamating machine. W. ' 

Not ey . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  596 415 
Grain separator, centrifugal, Ii'. F. Landis (re· • 
Gr::���ii�" ;':nd baiirii ji;ess: ':r;: ",:essel·. : ':::. '::. Ji;:gjJ 
Handle. wJ. Bullock . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  596 049 
Hanger. See Coat hana:er. ' 
Harrow. roller. H. D. Edwards . . . . . . . . . . . . . . . . . . . . . .  596.147 
Harvester, bean. W. R. Wood . . . . . . . . . . . . . . . . . . . . . . 596,466 
U:��::�:�: �g�?
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Harvester. corn. W. W. Marsh . . . . . . . . . . . . . . . . . . . . . .  5.'l6.073 
Hat pln retalner"J. Uhry . . . . . . . . . . . . . . . . . . . . . . . . . . . 596 438  B.IIoJ prwa. L R. "wwart.. . . . . . . . . .  . . . . .  . . .  . . . .  . . . . . . .  oos;129 

$citutiiic !lUttiCAtll. 
ORDINARY RATES. 

Inside Palre. each inserti on. - ,.:; cents a line 
'Back Palre. each inserti on. - - $1 .00 a line 

�Fo-r some classes of Adve'rtisements. Special and 
H'i.Qher rates are required. 

rl'h �  above are charges per a.gaf.� line-about eiJlht 
words per line. This notice SbOWB tne width of the l ine. 
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ment, as the letter press. Advertisements must be 
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Star * 
Lathes 

foot power 
Screw • • •  

• • • cutting 
Automatic 
Cross feed 

9 and t I · inch Swing. 
New and Original Features 

Send for Catalogue B. 
Seneca Falls Mfg. Com p a n Y, 
696 Wat<:e St., Seneca Falls, N. Y 

B I M I " Strike wbile the B M 
'1 

OYS on compI
H�I��d��

}��
- Y al I U ,  oUj.!h Instruction 

ADVA N C E  Y O U R S E L V E S .  
I M PROVE Y O U R  C O N D ITION. 

THI: H O M E  S C H O O L S  OF 
Mechanica l ,  E l ect rica l .  Steam . Civo 

i i ,  and San itary E n g i neering. 
Architect u re ,  M etal Work· 

i n g .  Patte r n  M a k i n g .  
T.) encour8.fle y ' m  to start DOW, we 
��rF�:��l1s���p����l dA�':�����t; 
m�;��oo';a�e ���c���I�.

e
��;n�l:I 

U n ited Corresponde nce Schools ,  -_ .. "'tic''''!:'"''' 
154 t,o 158 5th Ave . •  New York. N.  Y. 

F. W. EWALD, Gen. Mgr. 

SAVE WAT E R  

WALWORTH M F G .  

•••••••••••••••••••••••••••• 
: TH IN  STEEL : : TRY SQUARES : 
•• 2 in., '1.00. i In., '2.00 • 

3 "  UiO. 6 "  3.00 • 
: 98 page catalogue oj N021 • 
• fine Tools, jru. - • 
. l.Hs� STARRETT fo'!i3. Atho l .  ":'1.,,. : •••••••••••••••••••••••••••• 

LAT H E S  
FOR 

C U N S M ITH S ,  TOOL 
M A K ER S ,  E X PE R I 
M ENTAL A N D  R EPA I R  
W O R K ,  ETC. 

Seni/, jor Illus. Cataloa. .��J��I����!. W, F. & J no . Barnes Co . 
1999 Ruby Street, 

ROCKFORD, ILL. 

R O U N D  O R  SQ U A R E  BASE 
SKINNER 

����}fg.Jre�vt�������� �����;;
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chuck. Set �cJ"ews of 
ble steel .  All nuts case
bardened. Drop forged steel 
wrench with each chuck. 
Holds stralgbt or taper 
work, Can be instantly ad-
�'lltN���

o
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r
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s
b�':fr���i • •  New 

THE OBER LATHES 
For Turning Axe, Adze, Pick, 
Sledge, Hatchet, Hammer. Au
ger, iI'He. Knife al1d Chisel Han
dlcs.WhitHetrees, Yokes. Spokes, 
Porch Spindles. Stair Balusters 
Tahle and Chair Legs and otber 
irregular work. 

pr Seni/, jor Circular A. 

The Ober Lathe Co • • Chalrrin Falls. 0 • • U. S. A .  

The Coburn Patent Trol ley Track 

Store ladders. 
A PAIR OF STAIRS ALL ALONG 

THE LINE OF SHELVES. 
or Send JCYl' Book. 

The Coburn Trol ley Track Mfg. CO. 
HOL Y O KE. M A S S .  

. .  Q U E E N " ARCHITECT LEVE L $150 
I m p roved Transits & Leve l S  
Graduated entirely on our 
large dividing engines. Spe
Cial award at the Wurld's 
Fair. All kinds of En/l:ineer
in�. Surveying and Drafting 
Instrumentfi and Materials. 
:;'Ir';d
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is mentioned. 
QUEEN & e l l  . . Inc .• 

1 0 1 1 ( : h e s l ll ll l � I . ,  
I'h l l nd e l p h l n .  

Every ;MechaniC, Metal Worker, or 
P?t��O:bl::JrJ�!:� ���1����� �,�gl 
8atalogUe. It contams.110 p�es, size 
lox;x7�. and Is an exhaustive and 
Instructive list of all tools tbat may 
be required. Handsomely bound in 
cloth. expresM paid on receipt of $1. 
�

o
�WbPg��/��d

b
e"rO::��n�T;:{�,�ii 

or over. Send stamps or tn.01'WJI order. 

M O NT80M E RY &' CO .  
MAKERS AND JOBBERS IN 

F I N E TOO L S ,  
1 0& Fulton Street. New York City. 

Hay rake and loader, W. Cranston, . . . . . . . . . . . . . .  , . 596.142 
n::rsfl'lS�i����e�:[e��'I: ·apparat·us· 'for' iiianu� 5.�.322 

He:�;;.
u
s�

n
e
g
b:�i��'1�o� ����!��'i�'lectric :heater: 596 •• 
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ll::��ig Jor�g�I���'iiuidS ·by·ituid�: ap�;J\rat�� 'for' 596
,
.12 L. Maicbe . . . . . .  , . .  , . . "  . . . . . . .  , . .  " . .  , . ,  . . .  , . . . . .  '. 596,330 

Hinge for Ink well caps, :K. Oldenousch . .  " . .  , . . . . .  500,245 

���t.
s
PS:�

d
t!�'e�k �gOJk�ri8�ap ·houk: · · , · · · , · · · · · · · 596,397 

Hook and eye. J. W. Burke . . . . . . . . . . . .. . . . . . . . . . . . . . .  596.259 
Horse ctetacher. L. P. Moore , . . . . " 'i;..'1: . . . . . . • • . . . . . .  596.078 Horseshoe calk, A. H. Howe . . . . , ! .. " � "  . . . .  , . . .  , . . .  596,126 
U��r:r�b(�ee

nrin:s�.uUe!:
. Shaitfer.; . . . . . . . . . . .  ' . . . .  500,248 

Husking' pin, H. H. Perkins , . . . . . . . . . . . . . . . . . . . . . . . . . 196.180 Hydrocarbon burner. C. It, Nyberg . . . . " . . .  " .  , . . . .  596,084 

{�: ���i,n��l�\V��gd: ,��: .�).���,� ' : : : : : : : :  : : : : : : : : : : :  �.� 
In�lcator. See Station indicator. ' 
inJector. �team, H.. Pattison , . .  , . . " . . . , . . . . , . .  " . .  , 590,121 

i���l:
o
�!�

r
S����£i��t.�;I�.�

. Bohm .. . . . . . . . . . . . . . . . .  500,45' 

.J ack. See Lifting jack. Wagon jack. 
Joint. See Rail joint. ��il. ES:'; ���t'1l��'" ' ' ' ' ' ' ' ' ' ' ' ' ' ' ' ' ' ' ' ' . . . . . . . . .  boo.270 
Knife. See Pocket knife. 
Knitting machine. P. O. Johnson . . . . . . . . . . . . . . . . . . .  596.299 Klllttmg machine. LeilZhton & Rice. . . . . . . . . . .  596.1101 
t::::�I����e� 8�j,:Ort J�·A�·��?I��

tter. . . . . .  : �l:l:Mf 
�.RSt. heehng, E. L. Godjn�. . . . . . .  . . . .  . .  . . . . . . . . .  596,004-

L::ti�l�P£���i�e��.l;�t.t!fu����.: : : : : : : : : : : : : : : : : : : : :  ��:� 
t:��y.

e
c.

s
fl.

i
����er::,���

i
.I��.'. �: .�: .�.������ : '. '. : : '. : : : '  g�:��g 

t�
f
���

g 
g:�

l
tb�ci�ie����.

escar· 'd<;or ' iock: ' 'com� 596.007 
bination Jock. Door lock. 

tg��'a�d fa't�t���}I�\r'li;';l'r'd : : : : : : : : : : : : : : : : : : : : : : : :  �:� 
���E}��¥���kJ?t:i:S:': : : : : : : :  � : :  � : . :. : : : . : � : :  I��ffi 
Loom shuttle check . .  J.  Bannister . . . . . . . . . . . . , . . . 596.315 
Loom warp 8t.OP motion mechanism, F. M. Day . .  596.443 

t�1;"r�:l��.
a
���: �·ct;�ft�.r.I�'.":: : : : : : : : : : : : : : : : : : : : :  g�:m 

Lubricator, W. H. Prendergast , . . .  , . . .  , . "  . . . .  , " , .  596.230 

::t����i'n�' �·r�el:.e�'ilr��iiig· nieci;aiii;itn f(;�: G: 596,168 

Hunter . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  500 40; 
M8�a.I and automatic switch, combined. R. L, ' 

.... 
Matc�l�:Ie: A: ·B�{�;l'es : .' : : : : : : : .' .' : : : : : : : : : : .' : : : : : : : : :  ��;�16 
�:�1��f�:i �'�)���i:t,: ' .i·. 'E': C'ri's'p : :  : : : :  : : : :  : : : :  : : .  ��t:� 
Mechanical movement. M. A. 1'hornton . " " , . . . .  : 500 291 
Mending ctevice. F. R. Jencks . . . . . . . . . . . . . . , . . .  , . . .  , 500:165 
�:r;r:�;g#t· o�e���r��e'SS 'of' 'aild ' app�lratu8 ' for 5

96
.4

&i 
Met���

r
����

n
�ie�·r�· ;;::;��li ·meter'. · . . .  , ' . , , , , . . . . . 596,458 

Micrometer gR1!e. C. A. W nllgren . . . .  , , , , , , ' , . , . . . . .  500,346 
Motor. See Thermic motor. Tide motor. \Vave 

motor. 
Musical instrument, automatic. G. A. Brach· 

hausen . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  596 w.J3 
Nail c�tting !'Ind driving machine, .J. Boothman .. 500:WR 
Neckhe ret-alller, Ii'. S. Kauffman, . .  " . , . . . . . . . . . . . . 59U.OHU 
Needle grinding machine, A. Schoeneweiss " . .  , . .  59fi.18" 

������'yO�h���·�:������I�����·::::::::.':::.'::::::::: k83':l 
N.ut lock. J. A. 'l·emple . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  596;094 
011 and reagent used tberein. purification of cot· 
Oil 

t
8f!t����t�� ��!�Ol'ler ' i:;earij;g�: ''i,'el'leise� 

'&, 500,411 

o!I .:r:���i;�:,dW: A: 's;;'iiil. : : : : : : : : : : : : : : : : : : : : : : : : : .' :  g�:� 
O!ls and reagel!t there!or. refining. O. l.ugo " . .  , '  500.410 
Omtment ap,?lJcator, } ... . A. Bagby, . . . . . . . . . . . . . . . . .  59fi,351 
Overhead SWitch. D. t.aul .  . . . . . . . . . . . . . . . . . . . . . . . . . .  500 401 
Packing. G. E. 9'Neill .  . . . . .  : . . . . . . . . . . . . . . . . . . . . . . . . .  596;303 
Packing from JOints, maclllne for removinll, D .  
Paii;mt�k���D:Mci�el'lari : : : : : : : : : : : : : : : : : : : : : : : : :  : : 
�:g�� ���' �·c�in�?�.

n
E: ·Ciu�sse·li: : : : : : : : : .' : · : .' : : : 

Paper tubes, machine for automatically rolling, 
Delaperriere & Cbambon . . . . . . . . . . . . . . . . . . . . . . . .  596 262 

Parallel shears, dupJex, M. Loewenthal. , .  , . ,  . . . . . . 596:213 
�:g��I�efat�a���;e�t·.·E:D;;�is: : : : .' : : : .' : : : .' .' .'  .' : ::: ��� 
�����J����l�i: 'S�:f��etz' & 'Rice: : : : : : : : : : : ' : : : : :  g�.� 
Photographic buck�TOUlld carrier, S. }1�. Badgley .. 596'312 
Photographic burnishers, pol ishing roll for, A. H. • 
Pic���%��

eCor�� ·picker: · · · " " " " " ' 
. .  , · . . · ·  .

.  
· ·  

. . 596,268 

�:�.
co

�;�
n
ii�r�i��:�:�·. 

AS!klt�::: 
. . . . 

· · . . · · · · .
. 
· 
. . · 596.297 

Pipe bordering- and fiangingmachine, Neumeister 
& Sobotka. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  596 177 

Pipes, device for preventing bursttng of freezing ' • 
Pla�e:'a��

e
lerii'lize'r ' distribute·r.· ·il�n(i.' 'j : '  'R:.' 596,

06
2 

�����;���:1tJ:tt�lt�·:
.
·
:
.
·
: .. :· .. :·:. :. : .. : .. :. : .. : .. : .. : .. :. : .. :. : .. : ..... : .. : .. : .. : .. ::: g�;�� 

Pole, extensible vehicle, G. YOUIlg' . . . . . . . . . . . .  , . . . .  9 

��:a��
r 
s��<t��;��g �r:S's��s:l' 'ress: . , . , . . . . . .  ' . 596._ 4 

Printing presses, sheet guard alllsetter for pla.-
Pro�

e
e]ii�g �:lti��V8� '  {'o; ' siii'PS: etc: in: 'E: '(iriie: 596,214 

pUll:r 
. 
See siurn . 'p;;ller: 

. . . . . . . . . . . . . . . . . . . . . . . . . .  596,1;8 
Quick break switcg, H. C. Demary . . . . . . . . .  ° 0 . . . . . . .  596 363 
Rack. See CJothes rack. • 
��U fgi�t �:. N�lr:.:'��lS.::::::::::. ::. ':::::::::::. ':. : i�'r& Rail joint. A. L. Gold3lDtth . . . . . . . . . . . . . . . . . . . . . . . . . .  596:206 
Ra!lway crossing signal. A. C. Watt . . . . . . . . . . . . . . . .  596.233 RaIlway. electric. E. C. Crocker . . . . . . . . . . . . . . . . . . . . .  596.054 Railway. electric. W. B. Potter . . . . . . . . . . . . . . . . . . . . . .  596.182 
Railway post office, adjustable seat and support 
Raif��y�,;,if.·.k.°r( .. Ord·ori·. ·. ·. ·:. ·. ·. ·:.·:::. ·:::. ·. : .: . .... . : .. :: gill!'� 
Ra!�way sw!tcb . Girardeau & Murray . . . . . . . . " "  . . .  596:422 RaHway SWItches, mechanical sa.fety device for, H. M. Abernethy . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  596.100 
Rallwall' arrangement for preventin� accidents 
Rai�iri see:���c.

a
S.

n
cox: : : : : : : : : :  : : . : : � : : : : : : : : : : : : : :  Z�·gg 

Rake. See Hay rake. • 
Register. See Cash register. 
Regulator. See Automatic regnlator. Fluid 

. pressure r�egulat.or. Phase regulator. 
RICe huller. C .  A. Calvert . . . . . . . . . . . . . . . . . . . . . . . . . . . .  596.0;;1 
Rin

fI"art�.�������� . .  ��.� . �.����.� . ��.���.�
d
: �: . .  �:. 596.405 

ROCk drlll
\,
J, K. Firtb . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  596 149 

��fI���
g 
�e:\5o�Yi�g ��tlS:r�1

. . . . . . . . . . . . . . . . . . . . . . . . . 596
:
2
.11 

����r/w�e'!:'��: J':U: 'Wanvic,,: : : : : : : : : : : : : : : : : : : : : :  
Router bit. expansion. F. W .  Britton . . . . . . . . . . . . .  . .  
Sack pIn. M.  Fitch . . . . . . . . . . . . . . . . . . . . . .  . .  
Safe door protective mechanism, A .  B. CurtiS':::,: 
Safe. ftoatmg marine, A. B. Perkins, . .  , . , . , . , . ,  . . . .  596.278 
Sanders . . roller frame adjustment for, F. E .  
sas�

c
�aT':��e: C :  i'r': o;';;rii p;':u�'Ii: : : : :  : : : :  : : : :  : : . :  : : :  ��.�� 

Sasb fastener. G. Gibson . . . . . . . .  . .  . . . . . . . . . . . . . . . . . 596'445 
Sash guicle, window, S. Johnson . . . . . . . . . . . . . , . . . . . .  596:068 
Sasb holder. Whitney & Com.tock . . . . . . . . . . . . . . . . . . 596.234 
Sash l ift and lock. combined. G. R. Hili . . . . . . . . . . . . 596 161 
���j�i'i!f�r�

.
���f�o���'i:'t::

t
:::::

.
:::::::::::::::: 

596:252 

Scalfold. ladder. J. Funcke . . . . . . .. . . . . . . . . . . . . . . . . .  . .  
ScatfoJd. painter's or carpenter's, C. E .  Wilson . . .  . 
Scale beam. computing, A. Armstrong . . . . . . .  , . . . .  . 
��!l:: :;,°er:::'h��

i
;,

g
E�N:f;igW:.�;.h

ill
:::::::::::::::::: g�'m 

Screen. See Fireplace screen. ' 
Separat.or. See Grain separator. 
�ewin/l: machine, W. A. Mack . . . . . . . . . . . . . . . . . . . . . . . .  596.447 
����i 
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596.2
56 

ghe����
e
S:e

&p�:>aii�l�iiear's'. " " " " " " " " " " '
:
'
" 596.282 

���7t�� �:��n�r ��r��� · C. Sffi·ltb : : : : : : : : : : : : : : : . : : :  g�:� 
Shutter worker and fastener. Gregory & Grieve " 596 150 
Signa1. See Railway crossing signal. 

• 
Signaling apparatus, magneto·electric, A. S. Wil· 
si.'!A

i
:J!n� c'�r'cu�t: :i: i. 'O'Conneli' 'reissue) : : : : : : : : :  

5
i*l:tl� 

Signaling CirCUit for tire and police systems. A. 
sig�a1f:l�t�;; .. teir;; eieci�;;,: ·A·.T 'Wii.;on: :  .. : : : : : : : : : �.� 
Surnahnll system. electrical, J. P. Buchanan . . . . . .  596

'
201 

Skate. ruller. Grove & Lund . . . . . . . . . . . . . . . . . . . . . . . . .  596:111 
�1����:;,hb�:ii�n'i:�d .. ce:A: Panlpii8:::::: .. :: . ..  ::: �.� 
Smootbing iron. W. Mitchell . . . . . . . . . . . . . . . . . . . . . .  596'400 
Snap hooli. A. Moritz . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 596:215 
Sole levelingmacbrne. A. K. Washburn . . . . . . . . . . . .  596.292 
Sole rounding machine. G. O. Goddard . . . . . . . . . . . . .  500.296 
�������'ii.?e:x·f��:f:::,t�c;,:i,'j: ·Mob. : : : : : : : : : : : : : :  �:m 
Speculum, G. R. Fox . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. f>\J6,39Il 

«)on«nued em pooe 61) 

{JANUARY 8, 1&)8. 
6as Blast furnacts 

lAS P RODUCERS 
AND 

P R ESSU R E  B LOW E R S .  
FrYr ll!ust.raWi Pamphlets. apply t<J 

A M E R I CAN G AS FU RNACE C O .  
23  J o h n  Street. N e w  York,  N .  Y .  

PhYSICal and Scbool Apparatus 

THE THERMOPHONE 
A new instrument for 

Measuring Tem peratures 
Will take temperature of any
thing at any range or distance. 

IF' Circular free. 

E. S. R I TC H I E  & SON S ,  
BROO K L I N E .  MASS.  

ROCK DRI LLS 
AIR COMPRESSORS 

S I M PLEST.  MOST E F F I C I E N T  and D U RABLE . (RAN D D R I LL CO.] 
Smd jor t'ataloQu,. 1 0 0 Broadway , New Y o r k .  

D R O P  - FO R6 I N� 
S£HD US""'MOD£'LS ToF'iGUR£ O N .  

OUR WORK IS EQUAL T O  THE BlST DONE IN  THIS COUNTRY. 
N ONE. B U T  S K I LLFUL HANDS E.MPLOYE.D.  
BAGNALL- LO U D  BLOCK CO. 
-:- 162 C OMME.RC IA L S T .  -:

B O S T O N , M AS S . 
ELECTRO MOTOR, SIMPLE, HOW TO 
make.-By G. M. Hopkins. Description of a small elec
�ro motor devised and constructed with 8 view to as"i8� 
mil amateurs to make a motor which might be driven 
with advantage by a current derived from f\ bH.ttery and 
which would hsyc sufficient puwer to operate a 'foot 
��:
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ICAN SUPPLEMENT. No. ti4 1 .  Price 10 cents. To he 
had at thIS office and from all newsdp.alers. 

£astings and 
Parts c 

STEAM A mill . for ceu.shing ores. 
Equal ln effiCIency to a 

. five stamp battery. and at 
A boon alike to STAM p a fraction 
the pro�pe�tor of the ex-
a n d  m 1 n 1 n g pense. 
capitalist. Send for catalogue. IILL GATES I RON WORKS. Dept. C. 
650 E lston Ave.. Chicago. U,  S. A. 

Own Circulars 
business cards. dod",· 
ers, etc., or let your 
��lb ����e

e
m���t

n
a�� 

g�l��df�
e
�u�[o/��r 

youth and great aid to 
business men. A full 
line of hand and self
inking printing presses 
type and aU printing 
snpplles. WrIte for 
catalogue. J. F. W. 
Dorman Co., 121 E. lI'a
yette St .• BaltImore. 

MAG I C 
Stage Illusions and Scientific 

Diversions, Including Trick 
Photography. 

B y  A. A. HOPKINS. 
Price. $2.�O. 

This work appeals to 
Pi�s

a
��l���f,:

I
;::;8t

a
:;t. 

tractive holiday books of 
the year. 'l'he illusions 
are illustrated hy the 
hIghest class of engrav
Ings. and the exposes of 
the tricks are , in many 
case.. furnished by the 
prestidigiLateurs t h e  m -
selves. Conjuring. large 
stage III usions, fire-eat
ing, s w o r d - BwallowinJl. 
ventriloquism, m e n t a l  
m a g i c ,  ancient ma;.:-ic, 
automata. curious toys, 
r�"frrc����"d Pt��

to
::�fe�: 

�I�ar;,h�f 
ar::,

o�\ng
weyr

oJ�: 
Bcribed and illustrated, 
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d
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printed and bound. 
AcknOwledged by the 

profession to he th� 

STANDARD WORK ON MAGIC. 
IT Circular of Contents and sample 

tllustratioDs free upon request. 

M U N N  & CO., Publ ishers, 
SCIENTIFIC AMERICA N OFFICE, 

361 Br-.l_l'. N. Y. Cil)'. 
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