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WEEKLY. 

THE NEW OCEAN STEAMERS ST. LOUIS AND I arranged for heeling purposes, the whole to be avail· The engines of the new steamers will be the most 
ST. PAUL. able for water ballast. In designing these vessels powerful quadruple �xpansion marine engines in tbe 

The necessity for the immediate encouragement for special attention has been given to the question of world. They will prt1bably deve'lop about 10,000 I.HP. 
the building, by American citizens, of a fleet of ocean safety under all conditions. They are so subdivided each. 'rhe cylinders will be 36, 50, 71 and 100 inches 
steamships, capable of the highest speed, and con- by transversA bulkheads that even in the event of respectively in diameter, with a piston stroke of 60 
structed with special reference to government naval a collision and injury to a bulkhead, whereby two inches, two sets of engines being placed in each boat 
service, in case of war, led the Congress of the United compartments might fill with water, the ship would still to turn the twin screws, which will be sectional with 
States, in 1892, to enact certain special Jaws upon the float in perfect safety. They will have a straight, stem' three blades. Steam for the working of the main en
subject. audelliptioal stern, topgallant forecastle and poop, with gines will be furnished at about 200 pounds pressure by 

Authority was given to the International Naviga- close bul warks fore and aft, two pole masts, and two six steel double-ended boilerf'. each 20 feet long and 15 
tion Company, of Philadelphia, at once to place lofty smoke pipes or funnels. There will be promenade, feet 7Yz inches diameter; the battery to have 48 Purves 
under the American flag two of its fa�t English- saloon, upper, main, and orlop decks, the three first- furnaces 39 inches diameter, and to be fitted with 
built vessels, the New York and the PariS, provided named to be plated from end to end. The main deck Serve's patent tubes. The total grate surface will ag
others of equal or higher class should be promptly will be plated for the length of the machinery spaces, gregate about 830 square feet and the heating surface 
constructed in this country. and will have stringers and tie plates beyond. Wood about 30,000 square feet. Piston valves will be fitted 

Thereupon the compa'ny entered into contracts planking will be laid on all decks. The promenade throughout and operated in the usual manner. The 

THE NEW AMERICAN ATLANTIC LINER ST LOUIS. 

with the Messrs. Cramp, of Philadelphia, for the con
struction of several new vessels, which are now under 
construction. 

The first two of these, the St. Louis and the St 
Paul, are now approaching completion. Herewith we 
present a drawing of one of these vessels, the St. Louis. 
The fonowing particulars we derive from the Steam· 

ship: 

The St. Louis and St. Paul are the first transatlantic 
passenger steamers to be built in the United States 
for a period of over twenty years, and they will be 
compared with the most recent productions of British 
shipbuilders, which represent the culmination of their 
skill and experience. They are the largest vessels 
ever cunstructed in America, their princip.·,l rlilllen
sions being: Length over all, 554 feet; lengtl. ,;." load 
water line, 536 feet; extreme breadth, 63 feet ; moulded 
depth, 42 feet; tonnage, gross register, 11.000 tons. 
The huH of each vessel is to have a doubi", bottom 
constructed on the cellular principle, subdivided by 
athwartship bulkheads and a longitudinal division 

deck will remain unbroken the whole length of the 
vessel. :Arrangements have been made in each of the 
vessels for carryig.g about 320 first-class and 200 second
class passengers, and 900 emigrant.s. The first-class 
passengers will occupy the center of the vessel. the 
second·cla!>s will be between the stern and the center, 
and emigrants will occupy the ends of the vessel. The 
main saloon, which is large enough to seat all the first
class passengers at OIlce, will be on the upper deck 
forward, and will be arranged with a large dome in the 
middle, so that the appearance of the interior will be 
that of an immense hotel dining hall. The second· 
class saloon willltlso be on the upper deck, but toward 
the after end, and will be fitted up in the ordinary 
style of a first-class saloon on an Atlantic liner. The 
first-class smoking room will be on the promenade 
deck aft, and will be furnished with everything that ex
perience has taught contributes to the comfort of the 
passengers. Besides these there will be a library and 
drawing room, where the ladies and non-smokers may 
amuse themselves. 

crank shafts, eccentric straps and connecting rods will 
be of forged steel, and the piston rods will be of ingot 
steel. The valve gear will be of the link type, controlled 
by a steam cylinder and also by an auxiliary hand 
gear. Many features will be added to insure the per
fect working of these engines. The columns will be 
of cast steel forked at bottom. The thrust blocks will 
be of the usual horseshoe type, and the thrust shafts 
are to be about 13 feet long. The line shafting will be 
of forged steel, the bearings being of cast iron. The 
air pumps will be attached, but the condensers will be 
independent. To snpport the outboard shaft bear· 
ings, the hull is built out in a horizontal web to a steel 
frame, having both bosses cast in one piece, and 
weighing about 68,000 pounds. The after deadwood 
is cut away, and the keel slopes up, so that the·shoe 
meets the boss frame at the after end. To comply 
with the terms of the contract, tbe builders will have 
to show, by an extended sea trial, that when working 
under ordinary sea-going con2litions the vessels are to 
be easily capable of maintaining a speed of 20 knots 
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per hour at sea. Of course, the quadruple expansion 
engines of these twin screw vessels will be the most 
interesting feature, on account of the great power 
they are expected to develop. 

This is the first time an effort has been made to use 
quadruple expansion in eng ines of over 4,000 I. H. P., 
and in only one or two instances has it been applied to 

engines of that power. In speaking of the vessels, Mr. 
Charles H. Cramp, in a paper read before the American 
Society of Naval Architects and Marine Engineers, 
said: "I will not venture prediction as to their pro
bable performance. but. I will guarantee them to be 
perfectly safe, comfortable and economical ships. They 
are to be dosely followed by other ships, which I will 
not now describe . except to say that they will not 
shrink from comparison or competit ion. The St. Louis 

and St. Paul have been especially' arranged so as to be 
readily and quickly convertible into armed cruisers, 
carrying eight 6 i llch 100 pound rapid-fire guns, and the 
conditions of the mall cont,ract between the United 
States government and the International Navigation 
Company place at the disposal of the American navy 
these great ships, almost instantly convertible into 
commerce destroyers, averaging greater performance 
than the Columbia, which, with the three others that 
are about to follow as quickly as the plans can be com 
pleted, will practically re-enforce the United States 
navy by $21, 000.000 worth of ships, and that not only 
without cost of building, but also without the ex
pense of maintenance and commission in time of peace. 
III conclusion, allow me to say that these ships will be 
American from truck to keelson. No foreign materials 
enter into their construction. They are of American 
I llOdel and design . of American material, and are be
'ug built by American skill and muscle. " 

. I. . 
Effect of' the Earthquake Sho ck in Constantinople. 

Mr. W. S. M'Gregor. the engineer of the Imperial 

Ottoman Gas Work at Dolma-Baghtche, sends the fol
lowing to the Journal of (Jas Lighting: 

"A very severe shock of earthquake was experienced 
n Con�tantinople on the 10th of July, at 20 minutes 

past 12 P. M. The first shock lasted about 40 seconds; 
and a second shock, less severe, was felt about 5 min
utes afterward. Considerable damage was done to 
property, and a number of houses were thrown down ; 
while fires of a serious character broke out in different 
parts of the city. But comparatively little loss of life 
took place. At the Imperial Gas Works, at Dolma
Baghtche, the water in the gash older tanks suddenly 
overflowed ; while in No. 1 holder (a two-lift telescopic 
holder of 320,000 cubic feet capacity) the water rose 
suddenly and overflowed the tank, and as suddenly 
subsided. As the holder was cupped scarcely a sheet 
n the second lift, it un cupped and cupped again with 

startling rapidity; the girders and tie rods meanwhile 
shaking violently. and appearing as if they would be 
wrenched away from the columns. The chimney stalk 
of the old works was badly cracked, and a portion of 
the top thrown ilown; but beycnd this, and the flood-

ng of the inlet and outlet pipes of the different gas 
lO lders, no sertous damage was done. Various ugly 

cracks about the buildings testify to the serious nature 

,f the shock; and altogether, if possible, it is not an 

experience that one would care to undergo a second 
time." 

...... 
Electric Mail Cars In Brooklyn, N. Y. 

The Atlantic Ayenue Railway Company has r3cent
ly completed at its shop!>, Twenty -fourth Street near 
Fifth Avenne, an electric postal car designed by the 
company officials, assisted by the postal authorities 
of Brooklyn, patterned after the standard type of 
po�tal car used on steam railroad lines. 

Only half of the car will be used for postal purposes, 
the other half being a smoking compartment. There 
are pigeonholes for distributing the mails, and hooks 
for holding the mall pouches open. Drop letter boxes 
are provided at each corner of this compartment. 

The exterior of the car presents a very handsome 
appearance. It is painted white, like the United States 
mail cars which are run on steam routes, the smoking 

compartment being lettered "Smoking Car." The 
windows are covered with wire screens. The car is 
mounted on a Brownell truck. 

Two of these cars will go into service immediately. 
• ••• • 

An Improved AHoy. 

Fifty parts of copper , forty parts of zinc, and alu
ninum in the proportion of two and a half per cent 

of the whole are taken. This is one example, but 
others may be obtained by varying the amounts of 
copper and zinc to the same proportion of aluminum. 

The mode of preparation of the alloy varies: For a 
ll1rd metal, the copper and aluminum are first mixed 

to form a copper alloy and the zinc added in small 
pieces during continuous agitation of the molten mass. 

This gives a reddish alloy that takes a high polish. 

For a ductile metal the zinc and aluminum are first 
nixed anil the cop per then added. This gives an alloy 

resembling brass. In boJ;h cases the metal is claimed 
to be non-oxidizable, proof against sea water, and, to 

a large extent, against aClds.-D. W. Sugg, London. 
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r AUGUST 1 I, 1894. 
THE BROOKLYN MEETING OF THE AMERICAN 

ASSOCIATION. 

As an especial degree of interest belongs to the 
buildings in whose halls the American Association for 
the Advancement of Science is to meet next week, a 
brief description of them may interest the public. 
The opening general session and the opening sessions 
of the sections will be held in the Polytechnic 
Institute of Brooklyn, located on Livingston Street. 
The building is very ample and of modern construc · 
tion, fully equipped for the scientific instruction of the 
thousand or more undergraduates who are pursuing 
the several courses required for the degrees of Bachelor 
of Science, Bachelor of Arts. or Civil Engineer, o�
Electrical Engiueer. Alongside this main building is 
the Preparatory Department, which has about eight 
hundred pupils in attendance. This institute, indeed, 
was Qriginally founded, in 1854, as an academy; but 
its curriculum has been steadily en larged and extended 
to meet the increasing- demands of a growing city, and 
larger buildings were required for the accomIllodation 
of the increasing number of students. AccordilJgl�'. 
in 1889-98, the Regents of the New York Uniyersity 
granted an absolute charter for the Polytechnie Insti
tute, as it now exists, with a munificent endowment 
and a superior faculty ready for all the higher educa
tional work found in similar in stitutions elsewhere. 
While mathematics, the ancient and modern lan
guages, history, philosophy, etc., receive due atten
tion, especial facilities are afforded for the studv of 
chemistry, electricity, engineering, architecture, 

-
the 

steam engine, and the natural sciences in general. 
The Spicer Library contains 3, 000 volumes classified 
for special investigation and reRearch. The gymna
sium is remarkably well equipped, and the labora
tories, observatory, art studio and museum of natural 
sciences are equal to the needs of this admirable in
stitution. And all these rooms and their contents are 
for the time at the disposal of the A. A. A. S. by the 
generosity of the corporation. 

The Packer Institute is located on the corner of Liv
ingstone and Joralemon Streets, in ample grounds, 
with spacious lecture rooms, fine laboratories, libraries 
and scientific collections. This college is for young 
ladies, of whom nearly 1,000 are in attendance during 

Contento. term time. Its graduates enter the senior year of such 
(Illustrated articles are marked with an asterisk.) colleges as Smith and Vassar. The building being 
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The readers of our coluIllns haVf� been kept informed 
of the work in progress at Niagara Falls for the utili
zation of some of the power now running to waste 
over the great precipice. Recently the project has 
been attacked by our contemporary, Electricity, and 
the assertion has been made that there is little chance 
of its paying for some time to come, and that it has 
a dangerous rival in the culm beaps of the Pennsyl-
vania coal regions. Every coal mine in the anthracite 
region produces enormous quantities of coal dust, 
known as culm, which keeps on acculIlulating, as it 
has accumulated for many years. about the mines and 
coal breakers. This culm has good, calo�ific value, 
and recently manufacturers have begun to use it 
under their boilers. It can be bought for twenty-five 
cents a ton. Mr. D. B. Atherton, the secretary of the Price 10 cents. For sale by all newsdedlers. 

PAGE Scranton Board of Trade, has given figures to show 

I. "\��?:;!Jl����s::!-1�oe�a���t�;;-;;BJ t�'e �;'c�'i{i�in �e':·btr.Yi.; that with culm firing a horse power per annum will 
tli"ht.-Jts lesson for man in bis ellorts at artificial fii"ht.-A seg- cost but $3. 93. At Niagara Falls a horse power will cost, 

II. �'ij¥lVY� �d!:.;�t�n�A��b��;;;! i��%J�)tii':tnstiie" 'Slei-ra: "Nevaa;; 
15518 it is said, $15 per annum. It is evident that the culm Colombia.-An important British consular report on this subject: 15523 'l'ypes of Floral Structure.-Bytbe Rev. ALEX. S. WILSON, M.A.. bank is the cheaper. B.Sc.-A s)stematic examination of flower stvuctures and of the Of course this apparent difference is offset by other IIl. c8r�lf;iJlJ�;W���(1(M�'8�..'::R�����t;:�g�8sti-eet Pavemeiiis:�By 
15525 

WILLIAM L. DlCKINSON.-Tbe various typical constructions of considerations. No account is taken of the capitaJiza-
Iv .. 8�'M'tJ8'Lg�:���nJ;';��ep.leu�:o��ftrov;�.:;���8 .. ci:;a"iie:-:.·B·y 15517 tion of the steam and electric plants required to utilize 

:n�Utt���r�ge���:�bnfr�s�·���,y,h�r��i��ea�fdt���������.�l�� 15519 culm, but the difference in the quotations given is so 
v. hyi�tr�ii�n-:-� .. �n��L�g".e � .. Bic.�I.i�.t::-:-� .. c�.r.i��i:.�.i�.CY.�li��:-:-:-� 15512 great as to certainly give the f'conomic advantage to 
vI·cPe0���J�ca:i���?o�!.:;;;�1::1�'i.���.��Wu�t�.:li���I.I:.��.�.r:.i� 15521 culm as a source of energy. In utilizing culm we are 

VIItr!;eOo����g,��',Ys��h-;-;tr�in]e:c��1,���g-;1i�ta<;;f;�n�a��::;�!.:'i disposing of a waste product and of an accumulation 
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15523 of man's operations. III burning coal we are disposing 
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AUGUST II, 1894.] 
The Growth of' Cities. 

The comparative growth of American and foreign 
cities is one of particular interest to the American, to 
whom the increasing size of American cities is a matter 
of great pride. It appears, however, that according to 
statistics the growth of great foreign cities has been 
even more rapid than our own. In a recent number 
of the New Review, Mr. Stead makes the assertion 
that the growth of Chicago is by no means as remarka
ble as the growth of London: while Dr. Shaw, in the 
Centu1'Y, gives' some interesting comparisons which 
have been epitomized by the Sun. . . Beginning," it 
says, ,. with the capital of the German Empire, Mr. 
Shaw points out that in. 1860 it was smaller than Phila
delphia; since then it has added a million to its popu
lation, while Philadelphia has added but half a mil
lion. In 1870 Berlin had considerably fe wer inhabi
t,ants than New York, the figures being 800,000 against 
950,000. In 1890, according to the official enumerators, 
Berlin had 1, 578.794 inhabitants, ag-ainst 1, 515, 301 in 
New York. Passing to the German city next in size, 
we find that in 1875 Hamburg had only 263, 540 people, 
whereas Boston had 342,000. In 1890 Hamburg had 
569, 260� while Boston had but 448,000. Again,in the early 
seventies Hamburg and Baltimore were of equal size; 
in 1890 the German city had beaten its American rival 
by more than 134, 000. The third German city in re
spect of population is Leipsic, which has grown from 
127,000 in 1875 to 355, 000 in 1890, having considerably 
distanced San Francisco, which was the larger in the 
year first named. In the same period Munich and 
Breslau have both beaten Cincinnati. Among t.he 
gains which we are wont to think remarkable during 
the decade from 1880 to 1890 may be mentioned that 
of Cleveland, from 160, 000 to 261,000; that of Buffalo, 
from 1 55, 000 to 255, 600 ; and that of Pittsburg, from 
156, 000 to 238,600. 

All  of these were surpassed by Cologne, which in 
the same time increased from 144, 800 to 281, 800. The 
comparison is carried out by Mr. Shaw in great detail, 
and might have been pushed even further with sub
stantially equivalent results. We cite a few more 
notable examples of progress on the part of German 
cities. In 1880 .Dresden had 220, 000 inhabitants and 
New Orleans 21 6, 000;; ten years later the former had 
grown to 276, 000, while the latter could sh ow but 
242,000. Between 1880 and 1890 Louisville advanced 
from 123.758 to 161, 129 ; in the same decade Hanover 
had risen from 122,800 to 163, 600, and Konigsberg frOID 
122, 600 to 1 61,500. It is fair to say that meanwhile 
Jersey City had slightly outstripped the two German 
towns, having increased from 120, 722 to 163, 003. In 
tbe decade mentioned, Frankfort-on the-Main and 
Newark were almost neck and neck, having started 
with 136,800 and 136, 500 respectively, and having 
finished with 180, 000 and 181, 800. We are accustomed 
to regard Minneapolis and St. Paul as astonishing 
instances of gro wth, yet between 1885 and 1890 
both were outdone by Magdeburg. Even Chem· 
nitz beat St. Paul, having had 110, 800 against 111, 000 
in 1885, and having attained in 1890 to 138, 955 to St. 
Paul's 133, 156. The area, however, of many German 
cities would be considered small according to the pre
sent American standard. Thus Berlin, Hamburg, 
Leipsic, and Munich, the four largest cities of Ger
mauy, cover each a superficies of only about 15,000 
acres. Viewed as a whole, the comparative Rtatistics 
of the two countries sustain Mr. Shaw's conclu
sion that, since the war of 1870, the urban centers of 
Germany have been gaining population even more 
rapidly than those of the United States.-Lite.rary 
Digest. 

J titut ifi, �lUtritau. 
that was in a warehouse where a pile of jute bales 
took fire in a place where it could not be reached. The 
firemen then put water through the hole from open 
butts and drowned it out. Fires on such mill floors 
have been held, not only in the building, but in the 
room where they originated. 

Again, iron posts have been crippled or sprung by 
heat a great many times at an early period in a fire. 
A wooden post of suitable size has never burned off 
until other parts of the building were already destroy
ed. They have in one instance resisted for hours fire 
which destroyed granite posts near them by rliducing 
them to sand-the granite measuring 12 by 12 inches. 
In this instance oak posts were put in between the 
original posts of granite to bear an added weight of 
machinery. When the fire came, the oak sustained 
the whole load. 

To repeat, the mill floor properly constructed and 
rightly guard ed has sufficed to hold fit'es not only in 
the building but in the room in which they have ori
ginated, until the mill fire department or the public fire 
department could extinguish the fire. The wooden 
mill post of suitable size will last longer than the floor. 
The mill floor possesses this very great advantage over 
the ordinary joisted floor ; fires may be readily swept 
away between the timbers either by sprinklers or by 
water from hose pipes ; while in the joisted floor or 
floor laid over plank on edge 18 inches to 24 inches 
apart on centers, the fire will burn on one side of the 
joist or plank while the water is playing on the other 
side. 

WHAT MILL CONSTRUCTION IS. 

I. Mill construction consists in so disposing the tim
ber and plank in heavy solid masses as to expose the 
smallest number of corners or ignitahle projections to 
fire, to the end also that when fire occurs it may be 
most readily reached by water from sprinklers or 
hose. 

II. It consists in separating every floor from every 
other floor by incombustible stops-by automatic 
h atchways, by incasing stairways either in brick or 
other incom bustible partitions- to the end that a fire 
shall be retarded in passing from floor to floor to the 
utmost that is consistent with the use of wood or any 
material in construction that is not absolutely fire
proof. 

III. It consists in guarding the ceilings over all 
specially hazardous stock or processes with plastering 
laid on wire lath or upon dovetailed lath or by plaster 
board of a suitable kind, following the lines of the 
ceiling and of the timbers without any interspaces be
tween the plastering and the wood; or else in protect
ing ceilings over hazarrlous places with tin or other 
suitable metal, but not with zinc. 

IV. It consists not only in so constructing the mill, 
workshop, or warehouse that fire shall pass as slowly 
as possible from one part of the building to another, 
but also in providing all suitable safeguards against 
fire. 

V. It consists in laying the top floor and the outer 
boarding of the roof over mortar, plaster board, or 
some other fire retardent between it and the plank, 
where the maximum of safety is to be attained. 

WHA'J' MILL CONSTRUCTION IS NOT. 

I. Mill construction does not consist in disposing a 
given quantity of materials so that the whole interior 
of a building becomes a series of wooden cells; being 
filled with concealed spaces, either directly connected 
each with the other or by cracks through which fire 
may freely pass where it cannot be reached by water, 
That is the common practice now named "com busti-

• f • , • ble architecture. " 
Ilnportanee of' Slow B urning (Jonstruetloo II. It does not consist in an open timber construc-

f'or Buildings. tion of floors and roof resembling mill construction, 
The August number of the Engineering Magazine but of light and insufficient size in timbers and thin 

contains an excellent article by Mr. Edward Atkinson, planks, without fire stops or fire guards from floor to 
on the enormous losses by fire, the results of ignorance, floor. 
stupidity and neglect. He says : III. It does not com.ist in connecting floor with 

There are no more perfect examples of the art of floor by combustible wooden stairways incased in 
combustible architecture than are to be found in most wood. 
of the hospitals, asylums, college b uildings and school IV. It does not consist in putting in very numerous 
houses. He has never been called npon to inspect divisions or partitions of light wood. 

83 
and constructing partitions with slow burning or in
combustible material. 

The importance of these :suggestions will be under
stood if we reflect for a moment upon the vast aggre
gate of property values annually destroyed by fire. 
Mr. Atkinson says : 

The waste of property by fire is increasing year by 
year, in undue proportion to the increase of property 
at risk. Last year's ash heap in the United States has 
been computed in excess of $150,000,000. In order to 
ascertain the true measure of the fire tax we must add 
to this some $60, 000, 000 to $70, 000,000 as the cost of sus
taining insurance companies, by which a part of the 
loss is distributed thronghout the community. To 
this again must be added the cost of sustaining fire de
partments, which came to $25,000.000 some years ago, 
when I first investigated this subj ect. Thus the meas
ure of this fire tax in the past year cannot have been 
less than $250,000,000. That is the penalty which we 
pay for ignorance, stupidity, carelessness, and crime, 
for which the responsibility must be distributed mainly 
among owners of buildings, though shared in part by 
occupants, architects, and builders. 

••••• 

The Padrone Robbers. 

The merciless exactions of tbe Italian padrones in 
our large cities, and some of the efforts now being 
made in Boston to suppress them, are described by Dr. 
Edward Everett Hale in Lend a, Hand for June : 

"The word 'boss ' is none too honorable in its 
broader sense, but the boss of a working party who 
are taking up the streets may be a Christian gentle
man of the type of Sidney. These Italian bosses have 
none of his duties. They are not the foremen who 
preside over the workmen or give them their direc
tions ; t hey are simply an avowed class of middlemen, 
whose intention it is to make as much money, on the 
one hand, from the contractors for labor, and, on the 
other hand, from the laborers, as they can squeeze out 
of either party. 

" They do this in this way : They say to the labor
ing man, 'You must give me a bon us for finding work 
for you. ' This bonus ranges from two to six dollars. 
They say, in the second place, • When I have found 
work for you, you must l ive in certain tenements 
which I shall provide for you. ' These tenements are 
of the lowest grade, while the rent is such as belongs 
to much more comfortable apartments. They say, in 
just the same way, 'You must buy yonr food at my 
shops;' the food also is of the lowest grade, and the 
price is much more than it is worth. The laborer is 
thus bound to the boss by all the ties by which, in the 
lowest regions of the South now, the poorest negro is 
bound to the person from whom he hires his land. 

" After this miserable arrangement has been made, 
the boss, at his convenience, agrees with some con
tractor that he will furnish ten, twenty or forty work
men, and he does tlO. Very probably the contractor 
pays him $1. 75 a day for the workmen, of which he 
pays to the workmen $1. 50. The workman cannot help 
himself, and has to take what he can get. More likely, 
at the end of ten or twenty days, the workman is 
turned off by the boss, who by this time wants to hire 
other laborers who will pay him a new bonus or en· 
trance fee. The laborer has no remedy against him. 

"The so·called boss, having thus got the laborer 
pretty much in his power, establishes a bank, as he 
"",Ill! It. This is a place whor� he takes the money 
which these poor Italians wish to remit to Italy, and 
provides for them bills of exchange. Nobody knows 
lJOW much ho D'lR,keR them Dav for the exchange ; and 
that is ,comparatively unimportant when one conSlOertl 
the other result, which is that three of these bankers 
have, this winter, abandoned the business of banking-, 
and retired to parts unknown, with $90, 000 which be
longed to these poor people. Thus far legal remedies 
have been vain; so useless, indeed, that it is said that 
one of these persons, having apparently spent his share 
of this plunder, has come back to Boston and is abont 
to attempt a similar enterprise again. 

"It is almost inconceivable that such a tissue or 
frand should have been woven under our own eyes 
here, among people who have, at least, the rights of 
dogs or monkeys if they have not the rights of men." 

Strawberries vs. Gout. 

more dangerous and unsuitable buildings than some V. It does not consist is sheathing bri ck walls with 
of the larger hospitals, especially one for the insane, wood, especially when the wood is set off from the wall 
which he was once asked to protect as far as he could. by furring, even if there are stops behind the furring. 
The power of invention had been exhausted in making VI. It does not consist in permitting the use of var
that building unsafe and unfit for its use, and that has nish upon wood work over which a fire will pass with 
been the common rule rather than the exception down the speed of a race horse. Strawberries have for a long time had a well-estab
to a very recent period. He does not insist upon an ab- VII. It does not consist in leaving windows exposed ! JiShed reputation as a remedy for t?e

, 
gout . . Dr. A. 

solute fireproof construction of all buildings, as that to adjacent buildings ung-uarded by fire shutters. I George, in the Annales de la Soc��te Hortwole de 

would be impracticable, owing to the heavy costs ; but VIII. It does not consist in permitting the storage of l' Aube, tells us that in the last century the great bot
he strongly advocates a better use of ordinary building very combustible goods without protecting the ceil- anist Linnreus, who was gouty, had much cause to 

materials, whereby the fire cannot 150 rapidly spread, ings with solid plastering, plaster board, or metal. extol the action of the fruit in this disease. At this 
thus giving time for extinguishment. IX. It does not consist in leaving even the best epoch, when uric acid was unknown, he had the 

For instance, wherever the mill floor, suitably con· constructed building in which dangerous occupations prescience that the chemical canse of gout was iden
structed of three inch plank, grooved and splined, cov- are followed without automatic sprinklers and with- tical with that of gravel, and he expressed himself in 
ered with one inch top boarding, laid on timbers eight l out a complete and adequate equipment of pumps, a picturesq ue manner to onA of his friends when he  
or  ten feet on centers, has  been made continuous- pipes, and hydrants. wrote to him: "I have the gout and you have th e 
that is to say, with out any break for belt holes, open X. It does not consist in using any more wood in gravel ; we have married two sisters." The only 
elevators, or open stairways-it has never been burned finishing the building after the floors and roof are laid method that Linnreus found of easing his gout was by 
through by a fire upon the floor or by fire passing than is absolutely necessary, there being now many an abundant use of this fruit, to which he has made 
through the floor above, except in one instance, and safe methods available at low cost for finibhing walls a graceful acknowledgment in his writings. 
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'rhe llitle Balls of" the Future. 

The reduction of the caliber of guns is necessarily 
accompanied with a diminution in the weight of the 
projectile. The length of the latter, in fact, cannot 
exceed a certain lim it, beyond which it would no 
longer have sufficient stability in its  trajectory. It  
would, therefore, be of considerable interest to have at 
our disposal, for the manufacture of rifle balls, a metal 
of reasonable price and heavier than lead. O ne of the 
metals upon which hopes may be founded, remarks 
the Revue d'Armes Portatives et de Til', is tungsten. 
'.rhis metal, which is almost as hard as steel, has a 
density varying from 17 to 19 '3, say one and a half 
times that of lead. By reason of such qualities, balls of 
tungsten, of equal dimensions, possess a power of pen
etration much greater than that of lead. Thus, a 
tungsten ball penetrates a steel plate 3 inches in thick
ness at a distance of 650 yards, while a similar one of 
lead penetrates a 2% inch plate at 325 yards only. The 
present obstacle to the use of tungsten is its relatively 
high price, but there are indications that this will soon 
be lowered to reasonable figures. 

• t e ,  • 
NEW TOOL SHARPENER. 

There is perhaps no better gauge of the ability of 
an artisan than the nppA'Hanm> of his tools after he 
has sharpened them. 

Mechanics are not common who can sharpen a tool 
so as to give its smooth plane surfaces a correct angle 
and a clean edge. Recognizing this fact, Messrs. Ezra 
F. Bowman & Co. ,  of Lancaster, Pa. , have brought 
out a simple but effective device for holding tools 
of various kinds whi le being sharpened. This device, 
which is shown in the annexed engraving, consists of a 
yoke in which is journaled a roller designed to roll 
upon the surface of the stone on which the tool is to be 
sharpened, a post inserted in the yoke and capable of 
being adjusted to any desired angle, and a tool-hold-

ORA VER, DRILL AND TOOL SHARPENER. 

ing clamp inserted in the end of the post and adj usta
ble in a plane at right angles to the plane of rotation 
of the post. It will thus be seen that the tool may be 
readily adjusted to form any angle with the abrading 
surface. The milled nuts serve to clamp the parts in 
any desired position. 

The collar on the tool clamp and the base of the 
post are grad uated to permit of reproducing any par
ticular adj ustm An t  

While this tool is more especially designed for sharp · 

ening jewelers' and engravers' tools, it is applicable to 
other uses. 

It is particularly useful in sharpening gravers of va
rious kinds, flat and twist drills, and many other small 
tools which, without the aid of this in:;trument, can be 
sharpened only with considerable ,diffic ulty. 

- '  . . .. 
The Pho n ograph in the Class Room. 

Professor McKendrick, of Glasgow University, car
ried out an interesting experiment in h is physiology 
class one day recently. The occasion was the formal 
closing of the summer session, and the professor gave 
a practical demonstration of the ability of the phono
graph to deliver the lecture which he had previously 
spoken into the instrument. The words were distinctly 
heard in every corner of the class room. Of late, sug
gests the Christian Commonwealth, such " demonstra
tions " on the part of noisy students have occurred and 
recurred in certain of the medical classes in the uni
versity that the suggestion to substitute the phono
graph for the personnel of the lecturer may not seem 
altogether far fetched. 

. 

. . . , . 
" HELLO ! What do you want !" exclaimed a parrot 

the other day, when a robber entered an apartment 
house up town. The thief had adroitly seized some 
clothing and was making off with it when the voice of 
the bird called the occupant's attention to the intruder, 
who was quickly arrested and taken to the police 
station. 

$ t itu t i f it �tnttitau. 
Punches. 

A large number of tests of punches of different forms 
were recently made by Mr. George S. Allen. The ob
ject of the experiments was to determine : (1) Which 
of the various shaped punches now in common use for 
punching iron and steel did its work with the least 
maximum pressure and the relation of unit stl'ess to 
distortion as the punch passed through the plate; (2) 
the eIJ'ect of clearance upon the power required by the 
punch ; and (3) the effect of the form of punch and the 
amount of clearance upon the tensile strength of the 
punched plate. The results of the test may be sum
marized as follows : 

1. A punch to work easil y and not injure the metal 
should not be cupped out. 

2. A double punch, that is, one which first pnnches 
a small hole and then reams it out by means of a shear
ing counter-punch, leaves the plate stronger, but re
quires at least twice the power necessary to run a flat 
punch. 

3. The ordinary flat punch leaves the plate about 90 
per cent as strong as a drilled and reamed plate. 

4. A milled spiral pUllch is preferable to one which 
has the spiral cut in a lathe. 

5. A single spiral requires less pressure than a double 
one, and leaves the metal about as strong. 

6. A single Eloping or whistle·shaped punch does its 
work with the least consumption of energy. 

7. Between the limits of 0 01 inch and 0 '05 inch clear
ance has no effect on the power consumed by a punch 

or upon the strength of the punched plate. -Engineer-
ing. 

• I • • • 
Tests of" Bullet·Proof" Clothing. 

An example of bullet-proof clothing, claimed to be 
equal to that of the famous German inventor, Herr 
Lowe, has been produced in this country. John F. 
Lennard is the inventor. An exhibition was recently 
given at the Imperial Music Hall, this city. Marks
man John stone took his place on a platform in the 
center of the auditorium and fired at a corrugated steel 
plate with a Winchester rifle. Sixteen boards seven
eighths of an inch in thickness nailed together, with a 
seven-eighths of an inch space between each, were then 
placed before the steel plate. Two shots fired traversed 
the fourteen inches of pine wood and struck the plate. 

Lennard, the inventor, then donned his bullet-proof 
shield, concave in shape. It covered less than a foot 
and a half square of his chest. With chalk a small 
bull's eye was made in the center. Johnstone aimed, 
and at the command of fire, gi ven by Lennard, 
he discharged his rifle. Lennard trembled visibly as 
the bullet struck, but he was unhurt. As represented 
the act is certainly a remarkable one. Lennard de
clines to divulge the secret of his fa.bric. He asserts 
that, unlike Maxim's, there are no steel plates con· 
cealed in the shields, proof of which he will furnish by 
permitting their being tested by means of a brace aud 
bit. 

• • • • • 
How to Make Milk Sugar. 

Prof. C. L. Penny, of the Delaware Experiment 
Station, gives the following : 

The skim milk is heated in a suitable wooden or 
tin tank to about 120 deg. F. To this, for each 100 
pounds of milk, one and one-half pounds of sulphate 
of alumina is added in the form of a hot solution. 
The curd precipitates at once or in a very few min
utes. The clear whey is then separated from the curd 
by filtering through wire gauze. It is next heated to 
not less than 1 80 de!!. and about one- fourth pound 
of powdered ch alk to each 100 pounds of milk is 
added. Th e excess of sulphate of alumina is precipi

tated, together with some nitrogenous matter in the 
whey not precipitated by the first treatment. From 
this precip itate a perfectly clear filtrate may be ob
tained, the large part by simply drawing off, the last 
portion by filtering through duck filters. This clear 
juice contains sugar, some sulphate of lime, and still a 
small residue of nitrogenous matter. . . . To pre. 
vent foaming, which would greatly retard the work or 
cause a loss of much of the sugar, a treatment with 
ground oak bark, or its extract, has been found thor
oughly effective. 

It is indeed believed to be, if not a necessary part of 
the process, at least one that will greatly facilitate it 
and diminish the loss. From three to four pounds of 
ground bark for every 100 pounds of milk is found to 
be enough. Instead of the ground bark, from two
fifths to one-half pound of commercial tanner's extract 
of oak bark is more convenient and equally sufficient. 
Bone-black also attains the same end, but it is not reo 
commended on account of the time, trouble and ex
pense of the treatment. The whey th us purified is 
boiled in a vacuum pan just as are sugar juices. The 
crude, almost black product is first boiled to prevent 
moulding and afterward purified by being redissolved, 
passed hot over bone-black till it is colorless, and again 
evaporated to the point of crystallization. The puri
fied sugar must be dry to prevent moulding. 

It is estimated that with this method about 65 per 
cent of the refined milk sugar in skim milk, or about 
374 pounds of commercial milk _ sugar per 100 pounds 
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of skim milk, can be recovered at a cost of about 13 
cents per pound, which might be reduced with expe
rience. The price of milk sugar during the year (1891) 
is quoted at 24 cents. The profit from working 5, 000 

pounds of skim milk per day, with milk sugar at 20 
cents per pound, is calculated at $21. 09; and with sugar 
at 15 cents, $12. 96. 

It is also believed that with actual experience the 
yield could be increased and the cost diminished from 
the figures given above, which are intended for the 
simplest form of plant, just such as is actually neces

sary to the profitable conduct of the business on a 
fairly large scale. The estimates are intended to be 
entirely safe and to overrate the expense and un
derrate the profit, rather than the reverse.-"Rural 

Pacific. 
.. . . . . 

AN IMPROVED CHECK REIN SUPPORT. 

The combined check rein support and winker stay 
shown in the illustration has been patented by Mr. 
Joseph Carter, of Blyth, Ontario, Canada, the over
check bit being also shown by itself under the horse's 
head. This support for an overdraw check is designed 
to prevent the check rein from wearing or rubbing 
against the head of the horse, and the winker stay is 
so attached that the blinds or winkers may be readily 
adjusted at any desired angle to the animal's head. 
The support consists of a face cross bar of leather, or 
metal and leather, having felt on its inner side, and 
resting on the animal's face, where it is held by 
means of two side bars, preferably of spring steel, 
leather covered. The bars are curved so as not to 
touch the animal's face, and their upper ends are at
tached to the crown strap of the bridle, which may 
also be of felt or similar material on its under side. 
There are loops or sockets, each with friction rollers, 
on the side bars, through which pass the rearwardly ex
tending members of the overdraw check, rendering it 

CARTER'S CHECK REIN SUPPORT. 
very sensitive to every movement of the horse's head. 
The winker stay consists of a rod with a shank adj usta

ble by a set screw in a slideway in the central portion 
of the face bar, the rod h aving in its ends sockets in  
which the wires constituting the frames o f  the winkers 
are conveniently adj ustable. 

.. 4 .  t .. 
Explosion of' a Slivering Mixture. 

Sanderson Drury, a yonth of 18, was nearly blinded 
recently by the explosion of a mixture of nitric acid 
and mercury. Drury had a brass watch chain, and he 
was anxious to turn it into silver. He learnt the secret 
how to do this from one of the itinerant lecturers who 
attend Shipley Market, and he paid a visit to a chem · 
ist and purchased a mixture of nitric acid and mercury, 
which was supplied to him in a bottle. He had not 
gone far from the shop when the bottle was blown to 
pieces, the glass and the acid striking Drury in the 
face. At first it was thought by bystanders that the 
youth was killed. They conveyed him to the hospi tal , 
where Dr. Foster found that there were serious injuries 
to the eyes and face. The usual remedies were applied 
and the patient is going on as well as can be expected, 
although he has not yet regained his eyesight. - York
shire Evening Post. 

Artitlcial Silk. 

The process of producing " artificial silk," invented 
by Dr. Lehner, was shown to a party of scientists, etc. ,  
at Bradford recently. Waste cotton, wool, j ute, or 
other suitable material is reduced to an emulsion by 
means of a mixture of nitric and sulphuric acids, 
when it is formed into threads by forcing it through 
glass tubes of small bore, and is passed over a series 
of rollers and wound in the ordinary way on bobbins. 
Before the artificial silk is used in manufactures, or is 
sold, it is denitrated to destroy the explosive proper. 
ties, and is also rendered uninflammable, which will 
render it suitable for many purposes, especia!ly as it is 
said to resemble real silk very closely. 
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MANUFACTURE OF WHISK: BROOMS. material on each side and wiring and tacking them Pari .. Exhibition of' 1 900. 

Broom corn, from which brooms are made, comes 
principally from the Western States. The seeds are 
sown in ' May or June, about one foot apart, in rows. 
In about three months' time the stalk reaches to the 
height of from eight to twelve feet ; the top ends, 
which contain the whisks, are then ready for cutting. 
The  stems are first bent over about one foot below the 
wh isks and then cut off and packed into wagons and 
carted to the barns to be scraped and dried . After 
drying it is packed into bales weighing from 250 to 400 
pounds each and shipped to the broom manufacturers. 
The first operation is sorting or selecting the stock, 
the finest and greenest being used for the best brooms. 
After sorting the material is scraped. The scraper con
sists of a circular revolving cylinder nineteen inches in 
length and twelve inches in diameter, the surface of 

down as before. The hurl is then fastened on the out- Thirty-six projects for what is called the Clou, or 
side in about the same manner. The rough edges are main attraction, of the Paris Exhibition for 1900 h ave 
then trimmed with a knife and the broom sawed off been sent in to the special sub-committee. The well 
from the barrel A good hand can form about 150 known engineer, M. Armengaud J eune, proposes the 
brooms i n  about ten hours. The brooms are then offering of handsome prizes for solutions of the 
taken to the sewing vise to be stitched. A broom is three problems, transmission of sight to a distance 
fastened securely in the jaws of the vise, the top part chromophotography on paper, and electric lighting 
projecting above about three inches. The operator without focus, by cold light with the aid of elec
then takes a flat oval-shaped steel needle threaded in tric undulations of great frequency. M. Flam
the center with fine linen cord or silk and passes it marion, the astronomer, proposes a shaft show
through the brush, securing the end.  The cord is then ing the various geological epochs with their inhabit
wrapped tightly around the outside of the brush and. ants, and also a.n arrangement by which the specta
the needle pushed through back and forth, each stitch tor would witness the revolution of the earth as if from 
passing over and under the outside cord, which is the surface of the moon. M. Trouve, the electrician, 
drawn taut, securing the whisks and giving shape and advocates a luminous cascade falling from the upper 
form to the broom. Broom s are sewed with from one platform of the Eiffel Tower and also a lum inous 

which is covered with iron 
pins. These pins are placed 
in V -shaped rows about six inches apart, 
each row containing about fifteen oar
shaped pins two inches in heigbt and 
about one inch apart. The operator 
presses a bunch of the whisks containing 
the "eeds against the revolving cylinder, 
the teeth of which, traveling at the rate 
of 350 revolutions per minute, tear 
through the material, scraping off the seed from the 
whisks. If the material is old, having lost its green 
appearance, it is dyed. The stalks are then clipped 
off and the whisks made of an even length. The best 
and straight whisks, which is called hurl, grows in the 
center of the stalks. It is kept separately from the 
rest and is placed on the outside when forming the 
brush. The next operation is winding or forming the 
brooms. A circular piece of wood about three inches 
in length and about three-quarters of an inch in diame
ter is fastened into what is called the broom barrel. 
Connected to the machine is a reel of No. 22 iron wire, 
the end of which is tacked to the circular stick in the 
barrel. The operator then takes a quantity of the 
poorer quality of the whisks and places them around 
the stick, starting the machine in motion, which causes 
the barrel to revolve. which , in turn, wraps the wire 
tightly around the whisks to the stick. After two or 
three turns of the wire has been taken the shoulder of 
the broom is then formed by putting a bunch of the 

to three strings. The needles are fountain rising to the same height. A bridge, 100 
six inches in length and double meters, or 330 feet wide, is to be thrown across the 
point.ed, having the eye in the Seine opposite the Invalides, and lined on either side 
center. From ten to t w e i v e with 'houses and shops like the old Pont Neuf and old 
stitches are taken in every seam, London Bridge. -
taking up about thirty·six inches _ ' . ,  .. 
of cord. A good hand can stitch A.nothel' Cable Laid bet_een Europe and A.merica. 

about 600 single seam brooms per The final splice of the Anglo-American Telegraph 
day. After sewing they are re- l Company's new cable was made at 11 A. M. , Green wich 
scraped and then clipped into time, July 27, and the laying of the largest cable 

across the Atlantic was then successfully com
pleted. The time taken in laying the new 
cable was the shortest on record. The expedi
tion left Heart's Content, N. F. , on July 15, in 
the afternoon, and the final splice was made on 

"' 6  V / C E  

MANUFACTURE OF WHISK BROOMS. 
sizes. The ends are then sheared and curried to free 
the brooms of surplus seed. The handles, which are 
made of bone, ivory, wood, etc. , are then glued on and 
the brooms stood up to dry. They are then packed 
into boxes and are ready for market. Twenty hands 
can turn out about from 75 to 80 dozen brooms per day. 
The green stock is the best for broom making, it bring
ing from five cents to six and one-half cents per pound 
by the ton wholesale. If too ripe, the color of the 
material being reddish, the stock loses in value about 
three cents per pound. The sketches were taken from 
the plant of F. H. Bookhop, New York City. 

• I . '  • 
IT is estimated that the yearly passenger trips on 

ferryboats between New Jersey and New York num
ber 70,000. 000; that the total for all New York ferries 
will exceed 170,000,000 ; that the number of boat trips 
equals 1,800, 000, and the number of teams carried 
5, 000,000. This immense traffic is carried on with re
markable safety. 

o¥/ N D E I'(  

the morning of the 27th, or less than t welve days. As 
the Irish shore end was laid in lesR than two days, the 
total time taken was. insid e of two weeks, a most re
markable achievement when it is considered that this 
cable is of the heaviest type ever laid. 

A curious coincidence in connection with its comple
tion is the fact that the final splice was made on the 
anniversary of the day on which the first successful 
cable was landed at Heart's Content in 1866, twenty
eight years ago; and not only the �ame date, but on 
the !'lame day of the week. 

The new cable is laid between Heart's Content and 
Valentia, Ireland. This cable has a larger conductor 
than any cable ever laid. It contains 600 pounds of 
copper per nautical mile. This i ncrease of copper in 
the conductor m eans a proportionate increase in the 
speed of transmission. The new cable has,  therefore, 
the greatest capacity of all long cables. It is conse
quently a valuable addition to the telegraph facilities 
between America and Europe. 

. 
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Tile Building of a Battleship. 

Albert Franklin Matthews describes in an article, 
" The Evolution of the Battleship, " in the July Cen
tury, the great shipyards of the Cramps, where our 
monster sea dragons are hatched out. Mr. Matthews 
says:  

THE CRAMP SHIPYARD. 

" The Cramp shipyard has nearly a quarter of a 
mile of water front. Along this frontage are ships in 
various stages of construction, some on the stocks and 
some in the water, illustrating almost every step in 
the building of a vesseL Here. near the entrance to 
the yard, is an acre or more of punching machines, 
enormous contrivances that, as they close their jaws, 
with their ungainly teeth bite out holes for rivets in 
the plates and frames as easily as a farmer's wife 
takes out the core of an apple. Over there is a steel 
checker·board frame into which big pins are set in a 
curve. Against the pins stal wart sledge swingers, 
half naked, bend the cherry red frames and plates, as 
they are slid out of the furnace, into the shapes they 
must assume for use in the vessels. Here is a great 
row of blacksmith forges. Over there is a building 
where a dozen monster boilers are in construction, and 
where a traveling crane lifts and moves them as easily 
as a hotel porter does big trunks. Here are big ship 
engines, some �et up and some taken down. Here are 
loundries wher6 manganese bronze scre ws are cast, 
and where brass and iron are fashioned into a thou
sand forms. Here is the great mould loft where every 
line in the ship is laid down, and from which wooden 
counterparts of the vessels are made before the steel 
construction begins. Here are the wood-working 
shops, the gun factory, the great store house, and 
there is the floating derrick that can pick up a seventy 
ton boiler, move it 300 feet, lift it h igh in the air, and 
place it in .. ship in thirty minutes, wi th as careful 
all adj ustment as a watchmaker uses in fitting a move
lIlent in Its place. And here are 5, 000 men employed 
in various capacities - machinists, woodworkers, 
moulders, and perhaps most noticeable of all, riveters 
in sets of three, one man to hold a big sledge against 
the red hot rivet, and two, one a right-handed worker 
and the other left-handed, to pound it until it becomes 
a part of the ship. So the work goes on until after 
about two years the ship that exis�d ouly in specifi
cations becomes a living thing. 

.. In putti ng this ship together the same methods 
are used as in a merchantman. The keel is first laid 
on big blocks, arranged at intervals of about three 
feet, (m an incline of about fi ve-eJghths of an inch to 
a foot. so as to give the requisite pitch in launching. 
The Paris had an incline of hall an inch to the foot 
but for the battleships, WhICh are shorter and nearl; 
as h"lavy, � steeper iucline is required. After the 
keel is laid the t wo frames iu the center of the boat are 
put up, and then others rore and aft follow until the 
stern post and ram are fixed into place. The plates 
on the sides are riveted on, and it is not until the hull 
is half finished that we notice a radical difference be
tween it and the '_lUll of the merchantman. Then we 
catch the first glim pse of the protflctive deck. This is 
a turtle- back of steel, from three to four inches thick 
reaching from side to side, and in most naval vessel� 
from bow to stern. At the sides it extends about 
three feet below the water line. Below this deck are 
the engines, boilers and a spare steering apparatus. If 
a shot could get through the sides of the vessel it 
might kill men-that is to be expected in warfare-but 
it must pass through this sloping inner deck of steel 
before it can di�able the vital parts of the vessel. It is 
this protective deck that makes valuable the cruisers 
that at [lrf'�pnt oonstitute the llJaiIl strength of our 
navy. A shot might go through their pasteboard sides 
easily, but it would be a long time before the enO'ines 
would be disabled in an engagement. It is on thi:pro
tective deck that the steel fort of the Indiana rests. 
From the ends of the redoubt this protective deck runs 
fore and aft, to bow and stern, and if  all this frail part 
of the vessel were shot away, the ship could still float 

J c itut if i c  �uttticau. 
accomplished without straining. S o  complex a thing 
is a launch that the careful engineer in charge is able 
to estimate the strain on every part of the vessel for 
every position it occupies, at intervals of one foot, on its 
way down the incline. There is one supreme moment. 
It is when the vessel is nearly two-thirds in the water. 
The buoyancy of the water raises the vessel and 
throws its weight on its shoulders. Here is where the 
greatest danger of straining comes, "nd should the 
ways break down, the vessel would be ruined, a mat
ter of nearly $2, 000, 000 in a ship like the Indiana when 
it was launched." 

• • • • • 
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on her three hours' full power trial, made six runs on 
the measured mile, as follows : Steam, 170 pounds ; re
volutions, 363 ; speed, 23'71 knots ; and I. H. P. , 1, 690. 
The speed for the three honrs, 23'35 [ knots, was well 
maintained. The contract speed is 23 knots. This 
vessel is 140 feet long, with a displacement of 115 tons. 

The Subways of a Great Chy. 

Mr . •  J. J. Waller, in Good Words, gives an account 
of the Parisian sewers, illustrated by diagrams of the 
interior of the sewer. The main sewers are 11 feet 
high and 16 feet broad, and are constructed of solid 
masonry covered with cement. Workmen are con-

Intra-Coastal Canals. tinually working on them, and the water only rises 
Professor Lewis M. Haupt, Consulting Engineer of to the sidewalks after a very heavy rain fall. The 

the Trades League of Philadelphia, presents in the sewers contain two water mains, as well as telegraph 
New Science Review an article which emphasizes the and telephone wires, and tubes for compressed air. 
position taken by the Review of Reviews for June as " This ingenious system sprang from another em bodied 
regards the importance of constructing interior canals in a contract granted in 1881 by the Municipal Council 
along' the Atlantic Coast. He says : " Probably no- of Paris to the Pneumatic Clock Company, who were 
where in the world do there exist so great physical pos- given permission to place their tubes in the sewers on 
sibilities or so imverative commercial necessities for a condition that they erected a given number of clocks 
deep water canal as along the Atlantic sea-board of in the public places of the city, and undertook to keep 
the United States. This coast line, from Cape Cod to them to the time furnished daily at noon by the Ob
Florida Reefs, is a succession of  sand bars, dunes and servatory. The clocks are worked from a central office 
islands, inclosing large bays, sounds and navigable by the compressed air, and constitute a great public 
streams, and having comparatively few inlets where convenience. After twenty-five years from the date 
deep-draught vessels may safely penetrate this enciente of the contract they will become the property of the 
of sand, and find a safe refuge from storms. The city. As a set-off the company received a 'concession 
great risks to maritime property are shown by the re- to establish and keep their pipes in the sewers for 
ports of the .Life Saving Service, which state that for I fi�ty years, �or the purpose of distributing com pre�sed 
the year endmg June 30, 1893, the value of the vessels aIr as a motIve power throughout the cit yo A very 
risked between Capes Cod and Hatteras was $2, 825, 765, wide use is made of so advantageous a system, for it 
while their cargoes aggregated $962, 375, making a total obviates the purchase of an engine, saves space, time 
of $3, 788, 140. The number of disasters during the and trouble. All that is needed is a meter and the 
year was 214, and �he value of the property destroyed proper connections with the compressed air tube, then 
was $1, 146, 395, whIle that saved was valued at $2, 641,- a turn of the tap, and the machinery is in motion. " 
741-so that 29 per cent of the property risked was The sewers are also used to accommodate the pneu
lost. The greatest number of disasters (66) occurred matic tubes by means of which the carte telegrams 
that year in the Second District, which embraces the are conveyed from one end of the city to the other. 
coast of Massachusetts, and the next largest number The convenience of having the telephone 'wires In the 
was on the coast of New Jersey, where there were 47 sewers is very great. There are thousands of miles of 
wrecks. these connecting 244 post offices , as well as hundreds 

" From New York Bay to the Delaware Capes, 170 of private subscribers in every part of the city. An v 
miles, there are no harbors of refuge, and even the sub scriber in any part of Paris may be heard with 
Delaware Breakwater is no longer available for deep- ease in the General Post Office in London, and a whis
draught vessel!', while to the coasters it has proved per can be heard over the telephone in Paris, with the 
very disastrous, for within a period of eighteen months result that the hard s wearing that goes on over the 
no less than fifty vessels have been wrecked within its London telephones is almost unknown. The sluice 
shelter. carriage is run along the ledges of the sewers, while a 

,. This is b ut one of many �ood reasons for the im- tongue scrapes the side and bottom cleano The sewers 
mediate opening of a capacious interior watel"-wav are lighted with lamps, and not only is every thorough
along this coast. A more convincing and practiclJJ on�, fare inscribed on enamel plates, but every house which 
however, is the economy which would be effected by is connected with the se wer is also numbered. As 
the great reduction in distance between our populous many as fifty tourists a day go down the sewers in the 
centers of industry. Thus the Oape Cod Canal, which tourist season to ride in the tourist car or sail in the 
is projected to connect the waters of Buzzard's Bay gondola. The Paris Council has decided upon adopt
with Cape Cod Bay, at Sandwich, and is about 9 miles ing the system of drainage which is in vogue in Eng
long, will reduce the distance between Boston and lish towns. They are to spend thirteen million dol
New York from 398 to 250 miles, a saving of 140 miles, lars in adapting the sewers to take all the sewage 
or 35 per cent. The canal across N ew Jersey, from the which at the present time is stored in cesspools. They 
Raritan Bay to the Delaware River, 34 miles long, are also going to spend ten million francs more in im
woul� reduce the distance fro� 273 to about 90 miles, proving the water supply and the means of distri
effectmg an economy of 183 mIles, or over 67 per cent; buting it. One of the sewers passes under the river 
while the enlargement of the present Chesapeake and by means of a siphon 170 yards long and three feet in 
Delaware Canal, with a 10 feet draught and a length diameter. This is kept clean by inserting a wooden 
of 14 miles, would reduce the distance bv water be- ball on the left bank of the Seine which almost ex
tween Philadelphia and Baltimore from

' 
430 to 112 actly fills the tube. The pressure of the stream carries 

miles, a saving of 318 miles, or 74 per cent. the ball down, and then, being of lighter specific 
" Thus it will appear that by the reconstruction gravity, it rushes to the surface, carrying before it 

or enlargement of 57 miles of canals, the present everything that may have settled in the siphon. 
outside distances between these populous centers 
could be rflduced from 1 , 101 to 452 miles, a saving of 
60 per cent. This in itself would be an ampb j ustifi
cation for the expenditure of a very large amount of 
capital to secure the result, but the physical conditions 
of the country which would be traversed by these 
canals is such that the actual cost of construction 
would be comparatively small. The estimated cost of 
the New J'ersey link is $12, 500, 000, while the Dela-

• I e ,  • 
Another Great Fir

'
e in Chicago. 

and fight. 
LA.UXCHING DAY. ware enlargement could be completed to tide level for 

The ember!' of the burned Exposition buildings at 
Chicago had not been wholly extinguished when an
other conflagration took place in the lumber district. 
This was on August 1. An area equal to nearly fifty 
acres was b urned over. An enormous amount of lum
ber was consumed. Among the great establishments 
destroyed were that of S. K. Martin Lumber Com
pany, Blue Island A venue and Lincoln Street, known 
as the largest lumber yards in the country, 35, 000, 000 
feet of lumber and the" offices consumed ; loss, $700, 000. 
Perley, Lowe & Co. , lumber dealers ; yards adjoin
ing Wells, French & Co. 's foundry, 15, 000,000 feet of 
lumber, chiefly soft pine, destroyed ; loss, $300,000. 

" So the b uildiug goes on until the launching day $5, 000, 000, with the improved machinery now available. 
comes, and t wo broad ways are built against the bot- " As the tonnage now afloat on the waters from 
tom of the vessel, and the keel blocks on which it has Long Island Sound to Chesapeake Bay amounts to 
been resting are knocked away. In the launch of the over $70, 000,000, of which a large percentage would be 
Indiana Mr. Nixon ran a row of electric lights beneath greatly benefited by the creation of these connecting 
the bottom of the vessel, adding another innovation links, there would seem to be no question as to their 
to the details of American shipbuilding. Each launch- financial success; and the dense population tributary 
ing way consists of upper and lower planking, be- to this high way of commerce is a snfficient guarantee 
tween which is spread thousands of pounds of the to the statistician of an ample revenue from the exist· 
best tallow. At the bow of the boat these upper and ing and rapidly increasing traffic of this cana!. " 
lower planks are clamped together, and when all is • • • , • 
ready they are sawed apart and the vessel starts. The THE official full power forced draught trial of her 
upper part 'of the ways slides into the water with the Majesty's �hip Ferret, built by Messrs. Laird Brothers, 
vessel, and the lo wer part with the smoking hot tal- of Birkenhead, has beeu conducted with satisfactory 
low remains stationary. A launch in these days is so results. The mean speed on the measured mile was 
smooth and soon ended, rarely occupying more than 27 '62, the maximum speed attained being 28 ·4 knots. 
twelve secouds from start to finish, that one scarcely The speed for the three hours was 27 '51 knots with 
realizes its difficulties. Three things are absolutely 175 pounds steam and 361 revolutions. The Ferret is 
�ec�ssary : . It must be on time, when the tidal water the first of the new class of 27 knot torpedo boat de
IS h.lghest; It must. be of smart speed, so as not to stick , stroyers, her' displacement being 258 tons. No. 97 
on Its downward Journey to the water; and it must be Torpedo Boat, built by Laird Brothers, Birkenhead, 

We regret to say one of the finest electrical establish
ments was also lost, that of Siemens & Halske Electric 
Company of America, manufacturers of dynamos. 
motors, and electric machines of all kinds, 1166 to 
1 182 South Wood Street, works completely destroyed ; 
loss, $800,000. 

Wells & French, manufacturers of car wheels. 
freight and refrigerator and street car works, fro� 
Wood to Paulina Streets, destroyed, including south 
casting foundry, wheel foundry, patterns, freight cars, 
and lumber ; loss, $300,000. 

Many other establishments were consumed. 
The aggregate losses are placed at between two mil

lions and three millions of dollars. Such great calami
ties have a disastrous effect upon the general indus
tries of the country. 
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Character in the Engineering Professlon.* I and the race will not be so unequal as in the first case ; 
BY ISHAM RANDOLPH. when the one reaches the goal the other will not be 

In constructive engineering, during the year 1892, far behind him, and it is a question which will reach it 

although much has been done, few works in America first. The schools, colleges, and universities, which 

have risen to a dignity commending national atten- stand like storehouses of knowledge all over the land , 
tion. With the most conspicuous of these our own have a mission to mankind which is helpful and en
members have been associated in a distinguished man- nobling. But w hence came our engineers before these 
nero The Mississi ppi , " Father of Waters," makes a rift temples of learning were reared ? What faculty gra
in our continent which commences not far from Brit- duated John B. Jervis ? Did Benjamin H. Latrobe 
ish territory and works southward through sinuous pass from classic shades to the fields and forests, the 
convolutions more than three thousand miles to the rugged mountains and the brawling torrent:;, where 
gulf. Beginning at Brainerd, in the far North, th e  he exercised that skill w h ich gave him his great name ? 
ever- widening stream is spanned, time and again, by What of Roswell B. Mason ? Was he a graduate ? E. S. 
railroad and highway bridges, until the Eads structme Chesbrough left monuments behind him which made 
is reached at St. Louis. Between that and the gulf, him famous on t wo continents for his constructive 
for many years, the only communication between its genius while he lived, but can h is del'<cendants point 
opposite shores was by marine conveyance, but now proudly to th eir father's diploma ? How many years 
there is another noble structure connecting Tennessee was James B. Eads coached by professors before he 
and Arkansas, at Memphis. This majestic structure built that gunboat fleet or flung those ribs of steel 
adds one more notable achievement to the record of across t he Mississippi, or planted the jetties at its 
our distinguished member, George S. Morison. mouth, or conceived the idea of the ship rail way ?  

On September 3 a notable event transpired in the What college trained Thomas U. Walter between the 
Desplaines Valley, near the classic village of Romeo. time of h is  dropping h is brickl ayer's trowel and his 
Ground was officially broken and rocks rent by the building the capitol of this nation ? 
official discharge of an electrical battery, for the great I might go on and on, but these proud names w ill 
combined drainage channel and sh ip canal, which is to I suffice to show that while knowledge is power, it is not 
restore that connection bet ween the great lakes and all pre-empted by the schools. Take heed then, you 

the Gulf of Mexico which those who read the earth's young men, who oftentimes feel cast down by the odds 

history, as recorded in the book of geology, tell us ex- you think you see against you. If you have a genuine 
istf>d long before there was any other method devised love for the work which is the daily lot of the engi
for keeping the chronicle of great events. To make neer, devote yourselves to it, and remember that you 
this event possible, our past president, L. E. Cooley, have more h elp than the men before you, who, single 

has given up his best years to ceaseless research, ill- handed and alone, wrought out of their inner con
requited labor, and often brutal criticism. Never was sciousness the means by which they attained their 
there a more notable example of what one pers il'tent ends. And now to those of you who have the equip
man can do to mould public sentiment and force legis- ment of varied knowledge, l earn to handle it aright, 
lative action. As the chief engineering' executive of and because you know so much, do not fall into the 
this great enterprise, we recognize another of our past error of believing that you know it all. The man who 
presidents and most valued members. During this reach es that conclusion will not go far before he over
year, as if by magic, vast and magnificent structures takes confusion and disaster. I h ave had men under 
h ave reared their majestic proportions within the me by whose knowledge I was fairly appalled . They 
domain of the people of Chicago kno wn as Jackson were walking encyclopedias, versed in signR that 
Park. Civi l engineers have supplied the grand arches failed not to the tenth decimal, but so constantly 

and ribs of steel which made it possible thus to excel fiying off at tangents that they became eccentric to 
in vastness e very building enterprise which earth in its a degree which destroyed their mental balance and 
unnumbered centuries has borne upon its bosom ; and they could not be trusted to do common-place, every
architects have taken these giant skeletons and cov- day work that pertains to our duties without having 
ered and veneered them with counterfeited marbles in an ignoramus along to keep them straight. You 

dignified and fair proportions, until the work of these who have this splendid equipment, learn to use it so 
broth er craftsmen strikes wonder, admiration, and awe that it may be effective. Watch the practical men, 

into the hearts of all beholders. see where they fail for want of wh at you possess. 
The night is wearing on and 1 must yield the floor Harness your theories for the everyday work of life, 

to others, but not until I have addressed myself to the and if they are true, your work will be the better for 
young men of our organization-the forceful, hope- their aid ; but if false, you will soon demonstrate the 

ful, earnest contingent, who strain the eyes of imagina· fact, and lean upon the true and cast away the falla
tion dipping " into the future, far as human eye can cious. As I l ook upon you all, I read in your faces the 
see, " striving to draw aside the curtain which hides laudable ambition to reach success. What is success ? 

" th e  vision of the world and the wonder that shall How many standards are there ? Some unthinking 
be. " Young men, I feel as if I had a right to speak to or sordid listener might reply, The accumulation of 
you, because my sympathies are so strongly with you, vast wealth-·that is success.  Others again will say 

and because it seems but yesterday that I, too, was the attainment of power and position is the goal of 
young ; but on from the yesterday of my youth the re- our desires. And still others will ask for a good name, 
sistless force which d rives the flying chariot of time with the ability to owe no man anything, and the 
has forced me to the past meridian of life. And from calm consciousness that in the attainment of these 
that vantage ground I speak to you to-night. You have they had wronged no man. 
joined battle with the forces of the world, you stand He who gauges success in  our profession by the 
shoulder to shoulder with the men who are grappling money standard has a low conception, indeed,  of the 
with the raw materials of the universe and moulding full import of the term. Judged by the measure of 
and shaping and framing them to fit the multiform accumulated gains, the lives of ninety per cent of the 
needs and uses of earth's myriad inhabitants. Some men whose names shine upon the pages of human 

of you come armed cap-a-pie for the contest, others endeavor have been flat failures. O ne of our h umor
face the battle with an equipment but little better ists, I think we must cred it it to Josh Billings, has 
than the shepherd's sling and the few smooth stones said : "It is easy to see what the Lord thinks of 

from the brook. To th e one class I would say, be not money by the people he gives it to. " True success is  
too confident. To the other, be not cast down by the Impossible apart from probity and honor, and it is  a 
scantiness of your preparation. fact, which must not be lost sight of, that the men 

In what I am about to say I would not be under- who by their ability and skill have placed the engi

stood, for one llloment, to u nderrate the value, the neering profession upon the high plane it occupies to
vast advantage, of a thorough scientific and liberal day have been men of exalted c haracters. And how 
education. Few men have coveted more earnestly are characters built up ? Can a fabric of truth rest 
than I the possession of just such an education, and upon an aggregation of lies ? Does honor rear its head 
few have attained worthy results with more labor than above a stagnant pool of immorality ? Does integrity 
it has fallen to my lot to endure in prosecuting my come forth from a heart full of dish onest intention ? 

life's work, because I lacked this equipment for its No, my friends ; you can no more rear a noble charac

duties. ter upon a foundation of unstable or corrupt morals 

The first essential to success in life is the possession than you could sustain the Auditorium upon the 
of a sOllnd mind ; and what is not possible to him who muck and slime of a morass. There is not a man here 
has a sound mind domiciled in a sound body, with a to-night who has attained to responsible position who 
strong will to urge both to highest effort ? Take cannot revert in th ougbt to not one, but several men, 
two such men, with equal natural powers, and equip with whom h is professional life has brought him in 

one with a thorough knowledge of the laws of nature contact, whose failures, utter and complete, were trace
and the best methods of turning the forces of nature able to the absence of character. I have known and 
to account in the work which lies before him ere he loved and yearned over such men as th ese. I have 
can reach the goal of success. Then let bot h  men had comrades who were manly and generous and gen

choose the same goal. Will not the man who knows tlemanly, gifted by nature with mental ability and 
how reach it long before the man who has to learn re-enforced by the schools, but lacking in some vital 
how ? But the last man will get there, if no infirmity element of character. In their training the item of  
of  purpose overtakes him. Then, again, take two self-control had been left out, passions and appetites 

men, one with a natural gift for certain lines of work dominated their lives, or indolent self-indulgence 
or research and the other with no such gift, but with stayed their bands from every effort worthy of their 

years of training and discipline to fit him for the work, ability. In offices throughout our land such men as 

* Extract from address of retiring president, Isham Randolph, Western these are eking' out miserable existences, cursing fate 
Society of Engineers. Delivered January 4, 1898. for their ill-luck, and drifting on helplessly and hope-

lessly into the oblivion which will whelm them at last. 
Young men, aim high in all things, but aim highest of 
all in character. And now the king is dead, but his 
disembodied spirit hovers near to wish the king a suc
cessful, a beneficent and a glorious reign. -Journal of 
the .Association of Engineering Societies. 

Bathing in Typhoid Fever. 

In a note in the Medical Record by Dr. William B. 
Noyes, of New York, he says : 

Every new medical text book and periodical accumu
lates statistics testifying to the brilliant results follow
ing the use of cold baths in typhoid fever. T h e  hos

pitals in which this meth od is chiefly carried on are 
almost, without exc9ption, showing a h igher percent
age of recoveries than ever before under any other plan 
of treatment. 

Why is it, then, that this method is not universally 
adopted and carried out in private practice ? The 
answer is simple. Easy as it is in a h ospital with an 
abundance of skiiIed assistance, there is no method of 
treatment in use so difficult to carry out properly as 
tUbbing in typhoid fever in private famil ies. 

It i� a very easy th ing to sl i p  a rubber blanket under 
the patient, and raise the two sides and the ends at the 
foot and head of the bed, nine or ten inches, by a row 
of pillows, bolsters, sand b ags, or simple board s. 

The rubber blanket ought td be of double thickness, 
as large as can be purchased , and special care must be 
given to the arranging of the corners. Wh en this is 
done you have the patient at the bottom of an im
promptu bathtub, into wh ich you can pour water at 
any desired tem perature, and in  sufficient quantity to 
partially or entirely cover his body. 

Only t wo inches of water would be enough to gi ve a 
cool sponge bath ten times as efficacious as the gingerl y 
sponging possible under ordinary circumstanceli, and 
if the sides and corners are firml y fixed, you can easily 
make this tub hold all the water you desire. The 
water may be run from the nearest faucet by a rubber 
tube. I have found it a simpler and equally �uccessful 
method to carry it in pails and pour it over the patient, 
starting with tepid and gradually cooling it down to 
the desired temperature. 

The n eatest method , I have found by experiment, is 
to use a large " watering pot, " with a sprinkler, such 
as is used for watering plants. This is  a method which 
will not commend itself to those who di�like h umble 
and commonplace methods to accomplish somethi l lg 
that more compl icated and more i mpressive methods 
might do. 

I believe that this kind of a bath will always be grate
ful to the patient, and if it is found necessary to use 
water at a decidedly low temperature, would give rise 
to less shock than a sudden plunge into a tub filled 
with very cold water. The effect on the temperature 
is the same as it would be under the other method with 
a stationary tub. 

The water can be removed, without spilling a drop 
on the bed, by si phoning with I), rubber tube, or dip
ping with a small pitcher or cup, or sponging. Then 
the blanket can be dried and left in place, covered by 
a clean sheet, or, better yet, removed and dried in the 
sun. 

THE resistance of canal boats to traction h as been 
investigated for the Ministry of Public Works of France 
by M. De Mas, the account of the experiments being 
given in a two-volume report issued recently by the 
ministry. It was found that at a speed of 3 ·28 feet a 
second the resistance of the 70 odd types of barges 
ranged anywhere from three to eight pounds per square 
foot of immersed section. If the re5isto,ueB at a speed 
of 5 feet a second with a draught of 3 ·28 feet (1 meter) 
is called unity, the resistance with a depth of 4 ·27 feet 
(1'3 meters) becomes 1 ·13, and with a d raught 5 ·25 feet 

(1 '6 meters) becomes 1 '27. That is to say, the resist
ance does increase with the d isplacement of th e boat, 
but more slowly. Another fact found out was that the 
resistance may be much reduced by using smooth sur

faces below the water line, the total resistance of a 
wooden barge being diminished from 782 to 551 pound s  
by covering the sides with oilcloth. The length o f  the 
boat was found to have little influence on the traction 

when the speed was five feet or more a second, but the 
form of bow and stern was shown to be i mportaut, a 
spoon-shaped bow gi ving the b est results. 

. ' . .  
Italian ''' age ...  

The British vice consul at Ancona, in a recent re
port on the trade of that district, gives an additional 
instance of the low wages paid in Italian ind ustrial 
establishments. At the metallurgical works of Messrs. 

D. Cattro & Co. , a firm giving constant employment 
to over 200 hands, although wage� have increased by 
about 10 per cent in the last three years, the average 
rates paid per day of 10Yz hourH are-to boilermal,ers, 
3s. 2d . ; iron founders, 2s. l1d. ; riveters , 2s. 11d . ;  
turners, 38. 2d. The works are being enlarged, and ac
commodation will be provided for building steamships 
of any size or tonnage. Coal, coke, pig iron, and all 
materials for boiler makiug are imported from Great 
Britain. 
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AUTOMATIC COUPLER TESTS.* 

The committee of the Master Car Builders' Associa
tion decided, as its work for 1894, to make three series 
of tests, approximating as nearly as possible the con
ditions of service : 

1. A drop test of co uplers resting on a draught 
spring, a slight allowance of lateral play being given 
the shank. Th is test, by transmitting the blow to the 
solid foundation through the draught spring and 
through the horn, represents, as nearly as 
can be, the service required of couplers in 
resisting concussion. 

2. Guard arm tests with couplers sup
ported as above, to determine the relative 
strength of the guard arm and the shank 
immediately back of the head. This test 
was considered most important, on account 
of the very large percentage of failures at 
these points. 

3. Jerk tests representing the strains 
which couplers are called u pon to resist in 
starting heavy trains, or when trains pass 
over points of change in grades. The com
mittee, before deciding npon this last test, 
gave the subject f ull consideration, and was 
led to the method adopted to reprod uce 
service shocks as nearly as possible on a 
machine. It was thought by it that couplers 
tested in this way might give d ifferent re
sults from those tested under the steady 
pull of a tensile machine, and it was further 
believed that i f  this system of tests gave re
suits of value , it would eIlable the whole 
series of coupler tests to be made on one 
machine. 

In order to carry out these tests, the com
mittee was obliged. to redesign and build a 
new drop test machine. Profiting by the 
experience of the previous year, the machine 
was maqe very m uch heavier and stronger, 
and is fu l ly shown in the illustrations. 

The specifications ullder which the tests 
were made provided in part as follows : 

STRIKING TEST. 

T wo couplers taken at random shall be 
used for this test. The draw-bar shall rest 
on a standard freight draught spring and 
to be held in position as arranged for in the 
construction of the machine, so that the 
horn will stand off 1%' inches from the 
striking plate. Draw-bars shall receive blows on the 
knuckle from a weight of 1, 640 pounds dropped three 
times from a height of five feet, and three times from 
a height of ten feet, blows to be continued from a 
height of fifteen feet until couplers are unserviceable. 

GUARD ARM TEST. 

One coupler shall be used for this test. It shall be 
held as described in the striking test, but in a position 
to bring the guard arm below the drop. Dra w-bars 

* Abstracts from a report presented to Master Car Builders' Association 
at Saratoga, N. Y" June, 1894. 
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in this test shall receive three blows from a weight of I in the striking tests show 16 per cent of the shanks 
1, 640 pounds dropped from a height of th ree feet, I cracked and broken behind the head ; 26 per cent 
striking sq uarely on the point of the guard arm, blows I cracked and broken in the head ; and 44 per cent of 
to be continued from a height of five feet until guard knuckles broken. 
arms or draw-bars are fractured. In th e j erk tests the equalizing bar was so shaped at 

JERK TEST. the ends as to bring direct pull upon the knuckles of 
Two draw-bars shall be used for this test and shall the pair of couplers under test, with the least possible 

be inverted and placed in the machine together, sus- spreading action. The results of the test show 9 '5 per 
pended from pedestal by tail bolts and yokes and cent of the couplers broke in the heads and 26 per 

CAR COUPLER STRIK I N G  TEST. 

freight draught springs, allowing 1% inches between 
striking plates, and held in position as arranged for 
in the construction of the machine. A weight of 1, 640 
pounds to be dropped on an eq ualizer bar connecting 
the two couplers , three blows from a height of five 
feet and three blows froUl a height of ten feet ; blows 
to be continu ed from a height of fifteen feet until 
coupler is destroyed or unserviceable. 

Twenty-one complete sets and four incomplete sets 
were tested, and of this number fourteen were made of 
malleable iron and eleven of steel, all couplers being 
equipped with steel knuckles. The results obtained 

cent of the knuckles broken ; th e remaining 
couplers were thrown out on account of 
distortion beyond the l imits of the test by 
the combined failure of pivot pins, knuckles 
and locks. 

The result of the striking and jerk tests, 

considered together, show that out of ninety

two couplers 22'8 per cent of the knuckles 
were broken or cracked and 30'4 per cent of 
the couplers broken, either in head or shank ; 
but the breakage in knuckles would pro

bably have been greater bad not many of 
them been thrown out on account of being 
beyond the limit, before they were broken-
52 per cent of the couplers failing on this 
account ; which goes to show that the pivot 
pins are generally weak, allo wing knuckles 
to close before any other damage has been 
done. It will be observed that coupler lug 
fail ures are exceedingly· few. 

Of knuckle failures, 70 per cent are in 
tongue, 14 per cent in one or both of the 
lugs, and the same percentage in lJinhole. 

The guard arm test may be criticised as 
artificial and arbitrary. Service h as shown, 
however, that a very large percentage of 
coupler failures is due to guard arm break

ages, the result, no doubt, of blows from 
ordinary link and pin couplers glancing 
from closed knuckles or striking directly 
u pon the guard arms. 

The results of the test are, 68 per cent 
broken shanks, 27 per cent broken . guard 
arms, and 18 per cent broken locks, some 
couplers combining two or more failures. 

The result of this test conflicts with the 
observation of service, for whereas in actual 
service there is a preponderance of guard 
arm failures, in the test the shank failures 
are in excess. The probable explanation is 
that direct blows concentrate the shock on 

the opposite side of shank, whereas a glancing blow 
or one from a broken link and pin coupler wedges off 
and breaks the guard arm alone. 

• • • • •  

Simon Ingerson . 

Simon Ingersoll, the inventor of the Ingersoll rock 
drill, died at his home in Glenbrook, Conn. ,  on July 
24, at the age of 76. He had lived in retirement for 
some years, and was a plain and unassuming man. He 
died poor, although others made fortunes, by their ef
forts and business skill, out of his inventions. 

CAR COUPLER GUARD ARM TEST. CAR COUPLER JERK TEST. 
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THREE SPECIMENS O F  STARLING. 

In to-day's issue we reproduce an engraving from 
Brehm's " Thierleben," showing three interest ing 
species of starling, the Pholidauges leucogaster, the 
Lamprocolius chalybaeu8, and the Lamprotornis 
aeneus. The first of these is a nati ve of central Africa 
and western A rabia, where it usually lives in thin 
woods on precipices or at the foot of mountains, but 
even those birds that stay on the plains never go far 
from the mountains. They live in families of from six 
to twenty members, high up in the trees, seldom de
scending to the ground, and then remaining there the 
shortest possible time. These birds are very small and 
are distinguished from other members of their sub
family by the shape of their beak-which is slightly 
curved and tapers very much-their delicate but long
toed feet, comparatively short wings, a moderately long 
tail . and a scaly, glossy plumage_ The back and neck 
are purplish-blue, shading to a violet ; the breast i s  
white, and the  wings dark 
brown, bordered with violet. 
All of the dark parts have a 

brilliant luster, and on ac
count of iridescence the color
ing seems quite differen t when 
the bird is at rest or i n  mo
tion. Even in Abyssinia, 
which is EO rich in birds of 
beautiful plumage, this one is 
remarkable. Its eye is light 
brown, and its feet and beak 
are black. Its fl ight is very 
rapid. 

The Lamprocolius chaly
baeus are quite numerous in 
northeastern Africa. This is 
also a bird with glossy plum
age, which is so wonderfully 
lustrous that it will reflect 
a ray of sunlight as if it were 
a mirror. The feathers lose 
most of their beauty immedi
ately after death. The pre
vailing color of the plumage 
is a dark steel green, and 
there are velvet.y black spot.s 
on the wing feathers. There 
seems to be no difference in 
the coloring of the male and 
the female, but the feathers 
of the young birds are not 
lustrous. These birds live in 
the thick forests of the river 
valleys or the thinner woods 
of the steppes or mountains 
of northeastern Africa. In 
Abyssinia they are foun d  on 
high ground. They generally 
live in pairs; but at brooding 
time-from July to Septem
ber-they form little compa
nies, and there are often six 
to e ight nests in a tree. They 
prefer to build in h ollows of 
trees, which they l ine care
fully. The male assists in the 
care of the eggs and of the 
y o u n g  b i r d s. They are 
bright, happy little birds, 
flitting about on th e ground 
or among the low bushes d ur
ing the day, but returning to 
the high trees at night. Their 
ch irping and calling can 
hardly be called a song. This 
bird is often referred to in the 
legends and songs of Abys
sinia. 

$ c itu f i f i c  �lUtticau. 
Drift M.lning in California. 

The western slope of the Sierra N evadas in this State, 
from Mariposa to Siskiyou, conta ins the great area in 
which drift mining in California is practicable and pro
fitable. In Nevada, Placer and Sierra Counties is 
found the richest ground, though Pl umas, Butte, EI 
Dorado. Amador, Calaveras and Tuolumne Counties 
have many i m portant drift mines. There is almost a 
uniform geological character to this entire district, the 
main axis of the great mountain range from its summit 
thirty miles westward being granite. Westward to 
the Sacramento and upper San Joaquin valleys occur 
almost uninterruptedly metamorphic stratified rock, 
slate and limestone forming the largest part. Research 
indicates that the prehistoric rivers that ran through 
this region were wide and deep, but comparatively 
short. Occasionally are found two lines of those ancient 
channels bisecting each other at almost right angles, 
indicating t.heir distinct and separate formation i n  

n o  surface trace o f  gold was found, the gravel " vein " 
running into the mountain. In tunneling on the bed
rock they found it pitched downward as it ,went into the 
mountain, the result being that they were ordinarily 
drowned out. This was the incipiency of drift mining. 
the plan adopted being running tunnels on an up 
grade from the lowest practical point, thus draining 

the drift and making it easier t.o move the gravel. 
There is no field more promising of returns than the 

development of drift mines. The preliminary cost of 
such development can be greatly lessened by judicious 
expenditure at the start in securing intell igent survey 
of the ground proposed to be worked. Proper platting 
of the probable course and grade of the gravel sought 
by a competent engineer, while not infallible, is far 
preferable to haphazard prospecting, which often uses 
up considerable money with unsatisfactory result. 
Prospecting, of course, is necessary, but before much 
money is spent the services of a good mining engineer 

will be found to be a matter 
of practical economy. A pro
specting shaft is rarely neces
sary where the conformation 
of the surface will not permit 
tunnel or drift prospp.cting 
from the face of the moun
tain, that depending greatly 
on the thickness of the over
lying strata of earth and rock. 
The definite and regular work 
on a drift mine by shaft is a 
costly process, tunneling on 
an easy grade being in nine 
cases out of ten the cheapest 
and most satisfactory way. 
In this branch of mining the 
risks and expense are counted 
small when the yield is so 
great as in numerous familiar 
instances in California's min
ing history, where $10, 000 was 
got from one carload of grav
el, or where over $750, 000 was 
secured from half an acre of 
rich ground. 

It is probably no exaggera
tion of iacts to say that for 
every dollar taken from the 
ancient river channels of Cali
fornia there remains ten to be 
added to the world's wealth 
by drift mining.-Mining and 
Scientific Press. 

• • •  
Training Tumbler Pigeons. 

The Lamprotornis aeneus 
is the be"t known of its 
species. It is at home in 
eastern, western , southern, 

1. PHOLIDAUGES LEUCOGASTER. 2. LAMPROCOLlUS CHALYBAEUS. 3. LAMPROTORNIS AENEUS, 

We have known many pur
chases made of " Birming
ham Rollers," and great dis
appointment expressed at the 
after performance of the birds 
or their progeny, simply from 
carelessness i n  their manage
ment. The best flying tum
blers in the world, if left to 
fly at will, will rapidly degen· 
erate. Each flier has its own 
little details of management, 
which, after all, matter very 
little ; the essential point is 
that in beginning to train the 
birds are only let out occa
sionally, say every three or 
four days, and whp.u hungry, 
be it morning or evening. 
The reasons for both precau
tions are : (1) The previous 
confinement causes them to 
fly actively at once upon 
being liberated, and (2) their 
appetite leads them to a 

quick return as soon as they 

and central Africa, where little companies of the birds 
are found together, spending most of their time in high 
trees, but coming to the ground for worms and insects. 
Their breeding time is in August, the rainy season 
which brings the spring of that country, and the eggs 
are cared for and the young birds are fed by the male 
as well as the female. The coloring of this bird is 
beautiful, its head and throat are black with a golden 
sheen, the upper parts of the wings are dark metallic 
green, and some of the wing feathe1:s are d ecorated 
with velvety black spots ; the long tail feathers are a 
dark purplish-violet, and the breast feathers are cop
per colored. All of the feathers are very glossy. The 
eye is light yel low, and the beak and feet are black. 
Its song is nothing but a repetition of the ord inary 
chirping and calling. These birds live for a long time 
in captivity. 

. . . 1' .  

NOT only do the forms and character of the blossoms 
of the chrysanthemum vary greatly, but there is a 
wider variation in the color than in any other flower. 

periods of time . boundless by ordinary computation. 
In those old days when the world was young, into 
these old channels filling up with bowlders, gravel and 
sand. was also washed gold from the quartz veins. 
The close of this Pliocene period eons of ages ago was 
marked by a lava flow covering and sealing that auri
ferous deposit in some cases a thousand feet deep. In 
the present geologic period the streams now on the 
surface. trending more st raightly westward than their 
buried brothers, have eroded through this lava, through 
the ancient debris, and in m any cases through the 
slate. A part of the gold thus brought to light by 
Natu re's slow processes has been secured by man dur
ing the past forty-five years. Its source and fountain 
seat is only to be unlocked by drift mining. Drift 
mining may be considered as a branch of placer min
ing. It was in the early days of placer mining that the 
origin of the placers was discovered. The miners of 
forty years ago, as their placer claims were being work
ed out, naturally looked eastward and upward to the 
hills, and working higher, came to places beyond which 

have had exercise enough. 
They must be fed immediately on return to keep up 

this habit ; plentifully while only occasionally flown , 
but lightly when, being trained, and let out in the 
morning, they are going to be let out again in the 
evening ; their full meal being in this case reserved till 
after the last fly. If of good stock. and first tossed 
when there are no birds to tempt them to •• pitch," 
they soon get into the habit of bursting off the 
moment they are liberated ; and this habit must be 
very carefully preserved. weeding out instantly, as soon 
as discovered, any unusually lazy bird, which would 
otherwise be a check upon the rest, and may lead them 
to descend with it. No other system is needed beyond 
t.his in training tumblers. -Liverpool Courier. 

• · e ,  • 
ONE extra good winter blooming fuchsia is speciosa. 

Given a large pot, light fibrol?s soil of leaf mould and 
sand, good d rainage and plenty of water at thp. roots 
and overhead, it will make rapid growth and flower 
abundantly from January to April without cessa
tion. 
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B Y  LEWIS SWIFT. 

The most glorious object on which the eye of man 
e ver rested is  the sun. after which comes the moon 
when shining with a full, round face. It is difficult, 
indeed. to conceive that an object of such brilliancy 
i�, in reality, a dark one, in itself as devoid of ligh t as 
is  the earth at midnight in the absence of the moon. 
Moonlight is simply sun light received second hand, the 
light of the sun being reflected from the moon's d ark 
surface. This i s  true of all the planets also, though 
not of the stars, as they all are suns self-shining as our 
own, a fact previously given. 

If to behold the full moon is a spectacle so inspiring, 
her crescent with its horns pointing either to the right 
or left, or, again, upward as she nears the setting sun 
is hardly less so, and in this place demands special at
tention, as, from long experience, I find the cause of 
her assumption of the crescent, the half and the gib
bous phases to be very imperfectly understood, it be
ing often imagined, even, that some d ark body passes 
between the earth and the moon. and cuts off h er light 
wholly or in part, and suggest� the question often asked 
of m e, " 'What is the object which thus intervenes ?" Of 
all the countless host of stars, comets and planets, the 
moon is nearest to the earth,  and, consequently it is 
not possible for any other body to come between her 
and the earth.  

The moon's easterly motion is about thirteen de
grees daily, and her com plete reyolution around the 
earth occupies about 277,{ days, but as, during this 
time, the sun has moved also easterly one degree per 
day, the moon, to overtake the sun and produce a new 
moon, has to make more than a complete revolutioll. 
This requires a little more than two day>:, so that from 
new moon to new again is not 277,{, but 29>f' d ays. the 
length of a lunar month. The instant of the new 
moon is  when the moon passes the sun, her illumined 
sid'" being, of course. wholly turned toward that lumi
nary, and her dark and, conseq uently, invisible side 
toward the earth . As she emerges from the sun a con
stantly increasing portion of her sunny side turns to
ward us, and we see her fi rst as a slender crescent 
which nightly grows in size until after the lapse of a 
little more than seven days after passing the sun she 
appears as a half moon, one-half of her sunny side be
ing turned toward us, or, as the almanacs say, at first 
q uarter. Nightly, more and more of her bright disk 
presents itself until, risi ng when the sun sets, her en
tire luminous portion is turned to us as well ab to the 
s un ,  and we see her as the full-orbed moon. Then, in 
reverse order, the above changes are gone through un
til a fortnight has elapsed, when she again passes the 
sun and becomes invisi ble. 

Although the full moon in a cloudless sky floods the 
earth with radiance and splendor and invests even the 
most unlovely objects with a softened beauty. yet it 
would req uire more than six hundred thousand moons 
shining at once to equal the light of the sun. 

It i s  a curious and an unexplained fact, and, probably, 
not an exceptional case in the solar system, that the 
moon revolves round the earth in exactly the same 
time req uired to rotate on h er axis, thus forever pre
venting h er posterior hemisphere from being seen, and, 
therefore, we are and m ust remain ignorant regarding 
the topography and scenery of the opposite side. 

The inhabitability of the moon has in every age 
been a fruitful theme for reflection and discussion, but 
the invention of the telescope has settled the q uestion 
in the negative. As it is  a world entirely destitute of 
an at mosphere, as it has no water, not a drop, and as 
its days and nights are, each, equal to two of our 
earth- we"k", awl as, furthermore, no change has been 
observed since it became an object of telescopic study, 
we are forced to the conclusion that it cannot be the 
home of sentient beings and that it cannot sustain life 
of any sort. Are we then j ustified in the belief that 
this heavenly body has been created in vain ? No : we 
owe much to the moon. She raises the ocean tides, 
and their ebb and flow serve to keep the waters of the 
gulfs, bays and estuaries of the earth from growing 
stagnant. And to sailors at sea she is of great service 
in determining positions. 

The moon as a telescopic object surpasses in magnifi
cence all others in the heavens. On favorable occa
sions she can approach to less than 220, 000 miles from 
the earth, or. from surface to surface, to within 215, 000 
miles. If at such a time a magnifying power of, say, 
two thousand be applied. she will be seen as though at 
a distance of over 100 miles. Under these conditions, 
an object as large as the Capitol at Wa�hington could 
be seen as a visible point. 

It is not possible for any telescope ever to do better 
than that. The idea promulgated by sensational writ
ers regarding thO' giant telescopes that must, when com
pleted, bring the moon to within a few miles or even to 
a distance of a few yards is wholly erroneous. To see 
the moon well there is no need of a mammoth tele
scope, as she h as sufficient light to bear a high power, 
yet our atmosphere is so laden with vapors and lashed 
with tremors which are magnified as much as is th e 
moon itself, that the close investigation ardently de
sired by astronomers is prevented thereby, and only 

J titut if it !mttitau. 
low magnifying powers can be used. But the lunar 
scenery even under these not most favorable conditions 
is grand beyond the power of words to express. The 
great telescope of the Lowe Observatory with its in
com parable eyepiece, specially adapted for the work, 
will reveal her mountain heights and craterous depths, 
her yawning canyons and dry ocean beds, where. when 
the moon was young, tides ebbed and flowed.-Mount 
Lowe Echo. 

... , e  .. 
The Rail_ay Mileage of the 'Vo rld. 

In a recent issue of the Archiv fur Eisenbahnwesen 
are printed a series of tables giving some interesting 
data regarding the railways of the world. The figures 
for..the year ending December 31, 1892, are as follows : 

" 

I. EUROPE. 
Germany : 

COUNTRY. 

Length 
miles. 

Prnssia . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  16,275 
Bavaria . . . . . . . . . . . . . . . . . . . . • • . . • . . . . . 

Saxony . . . . . . . . . . . . . . . . . . . . . . . . . . . .  . 

Wnrtembnrg . . . . . . . . . . . . . . . . . . . . . . . . . 

Baden 
Alsace-Lorraine . . . . . . . . . . . . . . . . . . . . . . 

All other German States . . . . . . . . . . . .  . 

Total Germany . . . . . . . . . . . . . . . . • • 

Austria-Hungary, including Bosnia, etc. 
Great Britain and Ireland . . . .  . . . . . .  . . .  

France . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  . 

Russia, including Finland . . . . . . . .  . . . . . 

Italy . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  . 

Belgium . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  . 

The Netherlands, inclnding Luxemburg 
Switzerland . . . . . . . . . . . . . . . . . . . . . . . . . . . . 

Spain . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 
Portngal . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  . . 

-Denmark . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 

Norway . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 

Sweden . . . . . . . . . . . . . . . . . . . . . . . . . . . .  . .  

Servia . . . . . . . . . . . .  , . . . . . . . . . . . . . . . . . . .  . 
Roumania . . . . . . . . . . . . . . . . . . . . . . . . . . .  . 

Greece . . . . . . . . . . . . . . . . . . . . . . . . . . • . . . . . .  

Enropean Turkey. l 
Bulgaria, Ronmelia f . .  · . . . . · · · · · · . . . 

Malta, Jersey, Man . . . . . . . . . . . . . .  . .  

3,597 
1,584 

967 
1,000 
1,005 
3,()9,7 

27,455 

17,620 
20,325 
24,1 118 
19.656 
8,498 
3.379 
1.913 
2,082 
6,771 
1,425 
1,283 

971 

5,259 

336 
1,622 

569 

1,130 

68 
Total Enrope . . . . . . . . . . . . . . . . . . . . . 144,380 

I1.-AMERICA. 

United States of America . . . . . . . . . . . . . . 174,784 
British North America. . . . . . . . . . . .  . . .  14,870 
Newfonndland . . . . .  . . . . . . . . . . . . . . . . . . .  243 
Mexico . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  . 

Central America . . . . . . . . . . . . . . . . . . . . .  . 

United States of Colombia. . . . .  . . . . .  . 
Cuba . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  . 

Venezuela . . . . . . . . . . . . . . . . . . . . . . . . . .  . 
Republic of San Domingo . . . . . . . . . . . .  . 
Puerto Rico. . . . . . .  . . . . . . . . . . . . . . . . . .  . 

Brazil . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  . 

The Argentine . . . . . . . . . . . . . . . . . . . . . . . 
Paraguay . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  . 

Uruguay . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 

Chile . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  . 

Peru . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  . . 
Bolivia . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  . 

Ecuador . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  . 
British Guiana . . . . . . . . . . . . . . . . . . . . . . .  . 
Jamaica, Barbadoes, I 
Trinidad, Martiniqne f · · · · · · · · · · · · · · ·  

6,625 

622 
261 

1,076 

497 

71 

11 

6,300 
8,163 

157 
1,056 
1,926 
1,036 

593 

186 
22 

321 

Total America . . . . . . . . . . . . . . . . . . . . . .  218,910 

IlL-ASIA. 

British India. . . . . . . . . . . . . . . . . . . . . . . .  17, 768 
Ceylon . . . . . . .  . . . . . .  . . . . . . . . . . . . . . .  191 

Asia Minor. . . . . . . .  . . .  . . . . . . . . .  . . . . . . . . 998 

Russian trans-Caspian district . . .  • • . • . .  890 
Persia . . . .  . . . . . . . . . . . . . . . . . . .  . . . . . . . .  34 
The Dntch Indies . . . . . . . .  . . . . . . . . . . . . .  1,068 
Japan . . . . . . . . . . . . . . . . .  . . .  . . .  . . . . . . . .  1,876 
Portuguese India. . . . . . . .  . . . . . . . . . . .  51 
Malay States . . . . . . . . . . . .  . . . . . . .  . . . . 87 
China . . . . . . . . .  . . . .  . . . . . . . . . . . .  . . . . .  124 
Cochin China, Pondicherry, ! 

. . . . . . . . . 142 
Malacca, Tonkineto. f 

Total Asia . . . . . . . . . . . . . . . . . . . . . . . . .  23,229 

IV.-AFRICA. 

Egypt . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  . 

Algeria and Tunis . . .  . .  • . . .  . . . . . . . . . .  . 

Cape Colony. . . .  . . . . . . . . . . . . . .  . . . .  . 

Natal . . . . . • • • . . . . . . . . . . . . . . . . . . . . . . . . . . 

Transvaal . . . . . . . . . . . . . . . . . . . . . . . . . . . .  . 
Orange Free State . . . . . . . . . . . . . . . . . . . . .  

Mauritius, Rennion� I 
Senegal Territory, � . • • • • • . • . • 
Angola, Mozambiqne, etc. J 

Total Africa . . . . . . . . . . . . . . . . . . . . . .  . 

V.-AUSTRALIA. 

New Zealand . . . . . . . . . . . . . . . . . . . . . . . .  . .  

Victoria . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  . 

New South Wales . . . . . . . . . . . . . . . . . . .  . 

South Anstralia . . . . . . . . . . . . . . . . . . . . . . .  . 

Queensland . . . . . . . . . . . . . . . . . . . . . . . . .  . .  

Tasmania . . . . . . . . . . . . . . . . . . . . . . . • . . .  

West Australia . . . . . . . . . . . . . . . . . . . . .  . 
Hawaii. . . . . . . . . . . . . . . . . . . . . . . . . . . . .  . 

961 
1 ,98 l  
2,444 

399 
194 
559 

671 

7,212 

2,008 

/l,920 
2,399 
1,823 
2,352 

467 
660 
56 

Total Australia . . . .  . . . . . . . • . . . . . .  12,685 

RECAPITULATION. 

Europe. . . .  . . . . . . . . . . . .  . . . . . . . . . . . .  . . .  144,380 
America . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  218,910 
Asia . . . . . .  . . . . . . . . . . . .  . . . . . .  . . . . . . . . . .  23,229 
Africa. . . . . . . . . . . . . . . . . . . . . . .  . . . . . . . .  7,212 
Anstralia . . . . . .  . .  . . . . . . . .  . . . . . . . .  . . . . . . 12,685 

'rotal of the world . . . . . . . . . . . . . . . .  406,416 

Per 
Length 10,000 

100 sq. inbab-
miles. itants. 
12'1 5'3 

12'2 6'3 
27·4 4'4 
12 '9 4'7 
17'1 6·0 
18·0 6·2 
15·0 5·8 

13·2 5·5 

6·8 4·1 

16"7 5·3 
11·6 6;3 
1 2 
7"7 2·7 

29·6 5·5 
14·0 4·0 
13·0 7·1 
3·4 3·8 
4·0 3'0 
8·4 5'6 
0'8 4·8 
2·9 10·9 

1 ·8 1 ·6 
3'2 3·2 
2·3 2'6 

1 '1 1·2 

3·9 4 0  

6·0 26'8 
0'5 30·8 
0'6 11 ·9 

0·8 5'5 

0·3 1 '9 

0·0 0'7 
2·4 6·6 
0·2 2·1 
0'3 1 ·4 
0·3 0'1 
0'2 4·3 
0·8 18·9 

0·2 3·4 
1·4 13·7 
0 6  6·0 
0·2 3'5 
0·2 4 1  
0'2 1'2 

0'7 

1 '1 0'6 
0'8 0·6 
0·2 0'6 
0'5 12'7 

0 ·5 0·4 
1 3  0·4 
3·5 1·0 

0·3 1 '4 

0·3 1 '4 
0·6 3·5 
1 "1  15·2 
2·1 7'3 
0·2 2·5 
1 -1 26·9 

1 ·9 30'9 

3 ·4 25'0 
0'8 20 '0 
0'2 54'9 

0·3 55'9 

1'8 30·6 
111·8 

0'8 6·2 

0·3 31"2 

3'9 4'0 

0·3 31"2 

The reports show that the total capital invested in 
the railroads of the world at the end of 1892 was in 
round numbers $32, 150, 000,000, or an average per cost 
mile for the entire world of a little more than $79, 000 
per mile. 

'�h e  Ivan h o e  'runnel.  

The Ivanhoe tunnel, the third longest in America. 
is cut. straight through the backbone of the Rocky 
Mountains from B usk, a small hamlet fifteen miles 
west of Leadville, Col. , to Ivanhoe, another little vil
lage on the western side of the main range. The tun
nel was designed to save the Colorado Midland Railway 
a steep c limb to the summit of Hagerman Pass, and 
over seven miles wasted in the curves necessary to en
able the engines to pull up the heavy grades. 
The tunnel is 9, 400 feet long, and is only surpassed in 
this country by the famous Hoosac tunnel and the 
Bowlder tunnel, in Montana, the latter of which is 
only 300 feet longer than the Ivanhoe. Where th e 
I van hoe enters the mountain at Busk, the altitude is  
10, 800 feet. This is a much greater altitude that th at 
of St. Gothard, which at Goeschenen enters the ground 
at a height of 3, 640 feet above the sea level and emerges 
at Airolo, on the Italian side, at a h eight of 3, 756 feet. 
The road over the St. Gothard Pass is 22 miles, and 
the tunnel, with its length of 9}4' miles, thus saves 12�;( 
miles. The Ivanhoe saves much more in proportion, 
lessening the d istance bet ween Busk and Ivanhoe by 
over 7 miles in its length of less than 2 miles. 

The contract for the Ivanhoe, which was let to H. F. 
Keefe, cal ls for the tunnel to be 21 feet high and 15 feet 
wide in the clear ; and to admit of timbers, ground was 
broken to the extent of 22 feet 9 inches by 18 feet 6 
inches. To accomplish this task, every twenty-four 
hours 200 pounds of giant powder and 800 feet of fuse 
were used. For the first 1, 500 feet that were driven a 
good deal of trouble was encountered from water and 
loose rock, in Illany places the rock not being in 
place. This,  at a depth of 500 to 750 feet, caused a 
great deal of speculation among mineralogists as to 
the causes which led to this disturbance. It was gene
rally conceded that the acid in th e water had cut 
many and diverse channels in the soft talc and granite, 
so separating them from the rock in place that when 
an opening was made from below, a chute was formed, 
allowing the whole mass to fall into the tunuel. For 
weeks at a time Mr. Keefe was kept busy removing the 
wreckage and patching up the cave, and was retard ed 
in the work by the immense flow of water that usually 
drained out of one of the " soft spots." The flow of  
water amounted to 100 gallons per minute. Wherever 
the ground is soft it has been SUbstantially timbered 
with red spruce, squaring 12 X 12. The ground that is  
in place is not clo�ely timbered. In the work of con
struction the tunnel was lit by electricity, with an arc 
light every 80 feet, and several heavy air compressors 
supplied fresh ozone to the workmen at the head ing. 
Eight air drills were kept steadily gning at each ap
proach, and the amount driven per day averaged 8 
feet. From the center of the tunnel to the surface is a 
distance of 1, 200 feet. 

The present grade to Hagerman is 3 per cent, but the 
grade in the tunnel will be only 1 '41 to every h undred 
feet. 'fhis stupendous undertaking was begun in 
August, 1890. When it is  being operated by the Midland, 
large doors will be put up at the approaches to keep out 
the snow, and the tunnel for several hundred feet from 
each end will be heated by steam . Watchmen will be 
placed at the different ends to open and shut the fl oors 
before and after trains entering and leaving. Engines 
will be coaled up a few miles before entering the tun
nel, so that the run through can be made without coal
ing. 

"ryolDi n�"s Sod a  I"akes. 

As dflscribed by H. Plomberton, .fr. , and George P. 
Tucker, there exists a deposit of sulphate of sod a ,  
locally known a s  a " la ke, " about fourteen miles south
west of  Laramie, Wyo. The deposit i s  composed of 
three of these lakes l ying within a stone's throw of 
one another-the Big Lake, the Track Lake, and t h e  
Red Lake-having together a total area o f  about sixty
five acres. They are the property of the Union Pacific 
Railroad Company, and are connected by a branch of 

that road with the m ain line at Laramie, and are gene 
rally known as the Union Pacific lakes. In these lakes 
the sulphate of soda occurs in two bodies or layers. 
The lower part, constituting the great bulk of the de
posit, is a mass of crystals of a faint greenish color. 
mixed with a considerable amount of black, slim y  
mud. I t  i s  known a s  the " solid soda," and i s  said to 
have depth of some thirty or forty feet. Above this 
solid area occurs the superficial area of pure white 
crystallized sulphate of soda. This is  formed by solu 
tiOIl in water of the upper part of the lower body, the 
crystals being deposited by e,'aporation or by cool i ng, 
or by t.he two combined. A little rain in the spring 
and summer furnishes this water, besides which in
numerable small, sluggish-flowing (springs are present 
in all the lakes; but on accouut of the dry air of this 
region the sm'face is generally d ry, or nearly so, and in 
midsummer the white clouds of efflorescent sulphate 
that are whirled up by the ever-blowing winds of 
Wyoming can be seen for m iles. The layer of white 
SUlphate is from three to twelve inches in th ickness. 
When the crystals are removed , the part laid bare is 
soon replenished by a new crop. -PopttlaT Science 
Monthly. 
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THE ELECTRIC WELDING OF RAIL JOINTS. 

For many years the belief has obtained among engi
neers that in laying railroad tracks it is necessary to 
leave a certain space, about one-sixteenth of an inch, 
between the ends of the rails .  in order to provide for 
expansion and contraction due to the changes of tem
perature. On the advent of electric welding, a very 
obvious application of it seemed to lie in the welding 
of rail joints, if the assumed trouble in regard to ex
pansion and contraction could be got rid of. Various  
experiments went to show that this  necessity was 
rather of the nature of a myth. The Johnson Com, 
pany, of Johnstown, Pa" which proposed to apply 
electric welding to rail joints, tried an experiment to 
test the question. They firmly riveted, with long fish 
joints, fifteen hundred feet of track, so that it was 
practically continuous, the rivets being turned to fit 
the holes accurately. No trouble was experienced , the 
fifteen hundred feet of track not changing in any way. 
Other experiments have been made in the same direc
tion, going to show that 
there is no danger to 
tracks incident to tight 
joints. 

The electric street car 
companies have shown a 
disposition to adopt weld
ed joint�, not only to se
cure a continuity of track 
for mechanical reasons, 
but for electrical ones also. 
As the track is used for the 
return current, it is obvi
ous that its conductivity 
should be as high as pos
sible, and such conductiv
ity is evidently favored by 
welding the joints to
gether. 

We illustrate in our pre
sent issue one form of the 
welding machine used by 
Joh nson Com pany. It con
sists of a Thomson weld
i ng machine of special con
struction arranged to be 
carried on a crane project
ing from a construction 
car. Looking at the cut.  
there will be seen two 
pivoted levers working in 
a vertical plane trans verse 
to the track, Between 
them lies the induction 
coil, while above is a tog
gle joint operated by the 
large wheel in front, by 
which the ends of the lev
ers can be pressed together 
or separated with consider
able power. 

In welding a joint, the 
current is  not passed from 
rail to rail, but is passed 
transversely to the two 
rails . For each joint four 
l ugs are used ; these are 
short pieces of iron fitting 
pretty closely to the sides 
of the web of the rail, and 
also extending around part 
of its head and the upper 
part of its flange, When 
a joint is to be welded, the 
construction car is ad
vanced and a small emery 
wheel driven by a flexible 
shaft is first applied to the 
sides of the rai ls in Ol'der 
to brighten them. The 
two lowel' iugs, resting on 
the lower fl&.nge of the rail and extending half way up 
the web, are put in position, the jaws of the electric 
welder are placed upon the lugs, and the current is 
turned on. The dark red color due to the heat appears 
almost instantly, and keeps brightening until a ful l 
white heat is reached. At this point one of the work
men suddenly turns ihe wheel, closing the toggle 
joints and squeezing the lugs against the sides of the 
rails. This not only welds them to the rails, but it is 
supposed to force some of the metal between the ends, 
so as to make a true b utt joint, Gun metal clamps 
keep the rai l s  in alignment during the operation. As 
soon as the lower lugs are welded, th e upper pair are 
put in position, and practically fill the remaining gap, 
the current is passed through them, they are squeezed 
home when white hot, and the joint is com plete. 

The operation is so perfect that after the welding is 
done and the ground is  filled to its level, it is almost 
impossible to tell wherA the weld has been completed. 
In closing the joints, every third joint is left unwel ,d 
in order to aliow for the expansion due to the changes 
of temperature incident to the operation. Afterward 
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the line is gone over a second time and the missing Battleship Le Carnot. 

joints are welded. All of this is in the direction of re- The new French battleship, which was launched 
dueing the resistance of the rails, and of so providing early in the present. month, is to be �aned Le Carnot. 
a better path for the return current. Whether it will The length of the vessel is 396 feet, her beam 71 feet, 
do away with electrolysis or not may be considered an her draught aft 27% feet, and her displacem ent 11 882 
open question. tons. She has a eomplete steel belt with a maxim u J 1 1  

T h e  process illu8trated has already been successfully thickness o f  1 7 ' 7  inches, and a curved steel deck 2 '7G 
applied in Boston, St. Louis and Brooklyn, and bids inches thick. Above the water line belt there ril'es 
fair to have an extensive application on trolley roads for an additional height of 4 feet a steel belt of 4 inch 
especially. The corning winter will put many miles of armor. The machinery of the ship consists of a pair 
track to a severe test, which there is every reason to of compound vertical engines, with three cylinders, 
believe they will stand perfectl y. fed by twenty-four Lagrafel & D'AlleRt boilers. At 95 

We are indebted to the Street Railway Review for revolutions with forced draught, 13, 500 horse power 
the ph otograph from which our engraving was made. should be developed, giving a speed of 18 knots, and 

• , • • • with 85 revolutions, natural draught, 9, 500 horse power, 
The Plague in China. giving a speed of about 17 knots. The machinery 

We have received further telegraphic information weighs 1, 178 tons, The normal coal capacity is 800 
from our correspondent in Hong-Kong, from which it tons, or enough for 4,000 knots' steaming, but when all 
appears that little doubt is any longer entertained by subsidi.ary b unkers are full, coal for 5,000 knots can be 
sci.entific opinion in China as to the importance of the I carried. The cost of Le Carnot will be, for the ship 

$4. 800, 000, for her gun and 
torpedo armament $520, -
000. and for ltIachinery and 
boilers $636, 000, or in all, 
$5, 956, 000. 

The armament will con
sist of two 1 1 '8 inch guns, 
one in a 14'6 inch turret 
forward and the other in a 
I'imilar turret aft, the for
ward gun being 26 feet and 
the after gun 19 '5 feet 
above the water line ; two 
10 '6 inch guns, one in a 
14'6 inch turret on each 
beam ; eight 5 ' 5  inch quick· 
firing guns, mounted sin
gly in 3 '9 inch turrets, fonr 
on each beam·; four 2 '5 
ineh quick-firing, t welve 
1 '8 inch quick-firing, and 
eight 1 '45 inch quick-firing 
or Maxim automatic guns. 
There will also be fonr 
above·water and two sub
merged torperl o'lallnching 
tubes. The most signifi
cant feature of the vessel 
is the enormous power of 
h er right ahead and right 
astern fire. In each case 
this is  furnished by one 
1 1 '8 inch, two 10 '6 inch, 
and four 5 '5 illCh , besides 
smaller guns. Beam fire is 
fumished by two 11 '8 inch, 
one 10'6 inch, and four 5 '5 
inch guns, so that in every 
diI'ection the ship is offen
sively strong to an excep
tional degree. 

---.. -. ....... � 
F o rce of a Cannon Ball.  

In dwelling upon the 
wonderful power of the 
guns of the Indiana, A l
bert Franklin Matth ew�, 
in an article on .. The Evo
lution of a Battleship " i n  
the Century for J uly, gi ves 
illustrations from the re
cent Chilean civil war, 
showing the effectiveness 
of the smaller sizes of 
breech-loading rifle guns. 

A shot weighing 250 
pounds from an 8 inch gun 
of Fort Valdivia, in Valpa
raiso harbor, struck the 

THE ELECTRIC WELDING OF RAIL JOINTS. cruiser Blanco Encalada 
above the armor belt, pass

discovery by Professor Kitasato of a bacillus in thA l ed through the thin steel plate on the side, went through 
organs of those attacked by the plague. To say that the captain's cabin, took the ]CilIow from under his head, 
Professor Kitasato is himself convinced of its specific dropped his h ead on the mattress with a thump, bpt 
nature is to infer that it has responded to all the tests without injuring a hair, passed through the open door 
that are essential to the diagnosis of a pathogenic into the mess room, where it struck the floor, and then 
micro, organism. Professor Kitasato h as found the glanced to the ceili ng. Then it went through a wooden 
bacilli in great abundance in the bubonic swellings and bulkhead an inch thick, into a room 25 x 42 feet, where 40 
in the spleens of the victims to the plague. The epi- men were sleeping in hammocks. It killed six of them 
demie is stated to be on the decrease �t Hong-Kong, outrigllt and wounded six others, three of whom died, 
but it is increasing at Canton.-Lancet. after which it passed through a steel bulkhead five 

• , • , .. inches thick, and ended its course by striking a bat-
Great Bailroads. tery outside, in which it made a dent nearly two inches 

The Atchison, Topeka, and Sante Fe Railroad Com- deep, It was filled with sand. Had it released deadly 
pany has 7. 125 miles of line in operation ; the Southern gases, no one knows what damage it might have 
Pacific, 6, 500 mlles ; the Chicago, Milwaukee, and St. done. 
Paul, 6. 083 miles ; the Louisville and Nashville, 4, 700 A 450 pound missile from a 10 inch gun in the same 
miles ; the Northern Pacific, 4, 400 miles ; the Chicago fort struck the same vessel on its 8 inch armor. It h it 
and Northwestern, 4, 300 miles ; the Chicago, Rock square on a bolt. The shell did not pierce the 
Island, and Pacific. 3, 500 miles ; the Illinois Central, armor, but burst outside the vessel. It drove the bolt 
2, 900 miles ; the Pennsylvania, 2, 500 miles ; the Ne w clear through, and in its flight the bolt struck an 
York Central and H udson River, 2, 100 miles ; ani! the 8 inch gun. completely disabling it. Such is the power 
Baltimore and Ohio, 1, 000 miles. of the small-sized guns. 
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Increase o f'  Fireproof' Dulldlng.. WelllDan's Arctic Expedition. 

In the last twelve or fourteen years a decided change Authentic news has lately been received of the 
for the better in our building has occurred. This was American North Pole expedition, known as the WeU
partly brought about by the success met with by the man expedition. 
" mill mutual " insurance companies, in what is known The Wellman party sailed on the steamer Ragnvald 
as mill constructed buildings, a method which was .Tarl from Bergen, Norway, three months ago. The 
about ten years ago first introduced into the construc- steamer went to the edge of solid ice, off the coast of 
tion of the modern city warehouse. From the theory Spitzbergen, where the party set ont over the ice in 
of having each floor cut off completely from other floors, sledges for a lively sprint to the north. 
it is only a step to the demand that the interior divi- Wellman had with h im, among others : Professor 
sion walls, t.he floors themselves, and, in fact, all of the O wen B. French, of the Coast and Goedetic Survey; 
interior except the inner finish,  shall be made of incom- Dr. Thomas B. Mohun, a surgeon ; Charles C. Dodge, a 
bustible materials. The growth toward this demand constructor in the United States navy, and a party of 
has been slow, but it has been progressive and hence scientific graduates of the University of Christiania. 
healthy. The underwriters have not been far in ad- August 2, the fishing vessel Malygen arrived at 
vance of public opi nion-not so far, possibly, as they Tromso from North Spitzbergen with Captain Bot
should have been ; but they have been in advance, tolf!len and three seamen of Wellman's steamer 
and are now doing all that they can to induce, by the Ragnvald .TarI. 
advantages they offer in the way of rates of insurance They report that, after several struggles in the ice, 
premium, the owners of real estate to put up fireproof the Ragnvald .Tarl arrived on May 12 at Table Isle, 
buildings, and the manufacturers and merchants to one of the Seven Islands, situated off the northeast 
occupy these. coast of ·Spitzbergen, in latitude between 80° and 81° 

The practical question is, What are these induce- and east longitude between 20° and 21°. The ice com
ments, and are they sufficient to lead to the construe- pelled the party to return to Walden Isle. 
tion of the fireproof type of building ? I can answer On May 24 Wellman set out with thirteen men, forty 
this only by statin g what they are and leaving it for dogs, and provisions for 110 days. May 28 the steamer 
those interested as owners and occupants of buildings Ragnvald .T arl was crushed by ice and was totally lost. 
to decide whether or not they are sufficient. Only some stores were saved. A message concerning 

In the first place, it is well to point out that there the disaster was sent to Wellman, and it reached him 
was never a time in the .commercial history of this on Martens Island, near Seven Islands. 
country when it was so difficult for those o wning prop- Wellman, Dodge, and two others returned .to Walden 
erty or doing business in the centers of our large cities Island. They built there a solid house of the wreck
to obtain the insurance protection which they re- age. The house accommodated the majority of the 
quire for safety and for the maintenance of their busi- crew, and would afford ample shelter to the explorers 
ness credit as merchants. The number of fires in our should they be compelled to winter on Walden Island. 
large cities tends constantly to increase, which causes Wellman departed on May 31 for Martens Island. 
the managers of insurance companies, looking back on The last news from him was received on .Tune 17, when 
t be numerous corporate wrecks of the past, to cut down Winship and another left the expedition six miles east 
tl1eir lines (that is the amount that they will insure on of Platen Isle, which is not far from Seven Islands. 
any one risk) to exceedingly small dimensions. Now There the party had come upon an impassable ice 
this comes at a time when the requirements of business field. Wellman was waiting for the opening and all 
compel dealers to carry large stocks of goods and to were well. 
occupy large stores. The result is that many of our Upon Winship's return to Walden Island, Bottolfsen 
merchants are running risks in the way of possible loss and some others journeyed southward in aluminum 
by :fire which they do not like to think of, but which boats, hoping to meet fishing vessels. Thus they met 
make them seriously alarmed when auy fire occurs in the Malygen. 
the vicinity of their stores. Others of their number · A new vessel will be chartered to bring back the ex
are ransacking the world for insurance protection, and pedition. Meanwhile Wellman and his companions 
failing to find enough of th is in China, Australia and are crossing the ice, probably in the direction of Gillei
elsewhere, are trusting to the questionable guarantees land. 
of Lloyd and mutual associations which have been The ice conditions in the early part of the expedition 
recently started in this country. Now, if these mer- were exceptionally unfavorable. Trygve Heyerdahl, 
chants occupied buildings which were recognized as the young philosophical student who accompanied the 
distinctly fireproof-that is, buildings in which wood expedition, has gone to Dane& Island to join Peter 
and other com bustible substances were only used for Oyen, the geologist. 
mere purposes of finish-there is little doubt that com- ------.......... , ...... ' ..... _-----
panies which limit their l ines to say $10, 000 on a risk Incllned Plane Hailways of' (JInclnoati . 

will quickly increase it to $25, 000 or $30, 000. In a word, The operation of inclined planes forms a very im
the possibilities of obtain ing insurance would be in- portant part of the street railway system of Cincinnati. 
creased from one hundred to two hundred per cent. The business portion of the city is located on a plateau, 
To the owner of a building this would sometimes mean which rises abruptly from the river to an average ele· 
the difference between having a tenant and not hav- vation of about seventy-five feet, and which is backed 
ing one. The same foreign companies which limit their by an irregular line of bluffs, having an average alti
lines to say $10,000 on a large departmental store in an tude of from 300 to 350 feet above the river, over and 
American city will write the equivalent of $100,000 on beyond which the city has already spread. 
the Louvre or Bon Marche in Paris, because they know The principal hills are named respectively Price 
that these two establishments are carried on in strictly Hill, Mt. Adams and Walnut Hills. Walnut Hills is 
fireproof buildings. on the north and extends  almost to the bank of the 

And then comes the matter of rate of premium. If 
I am not mistaken, the rate on the Bon Marche in 
Paris has varied in recent years from one-quarter to 
three-eighths of one per cent per annum, or about one
fifth of the rate paid for insurance by such establish
ment as Jordan, Marsh & Co. ,  in Boston, Macy & Co. , 
in New York, or Wanamaker & Co. ,  in Philadelphia. 
In other words, for $1,000,000 insurance, the proprie
tors of the Bon Marche would pay about $2,500, while 
the similar American establishments would pay for the 
same volume of insurance protection from $12, 500 to 
$15,000. The d ifference in this case is chiefly in the 
matter of building construction. The conditions of 
the business are substantially alike, while the fire de
partment of Paris can hardly be said to eqUltl in 
efficiency those of our large American cities. In the 
opinion of the fire underwriters who insure both the 
Paris risks and similar risks here, there is a difference 
in safety in favor of the former equal to the interest 
that would be earned on several h undreds of thousands 
of dollars. 

SOME experiments made on the Brotherhood engine 
of a Whitehead torpedo by Mr. F. M. Leavitt, and 
recorded in The Stevens Indicator, show that the air 
used per brake horse power per hour varied from 61 
pounds to 118 pounds. The initial pressure of the air 
ranged from 425 pounds to 750 pounds, and the horse 
power from 19 to 43. The engine hll.d three cyl
inders 3Y!1 inches in diameter by 2% inches �troke, and 
we believe the weight is under 40 pounds, so that 1 
horse power has · been attained for less than 1 pound 
weight of engine. 

* Osborne Howes, in the Brickbuildw. 

river. The heights are aU reached by inclined planes, 
cable roads, and, in some instances, by the electric 
lines, so that the rapid transit facilities of the city em
brace almost every known method of traction, includ
ing horse car lines, cable and electric roads, inclined 
planes and one dummy line. There are four inclined 
planes, on three of which the electric cars are trans
ferred from one level to the other and continue their 
course. The planes are provided with triangular 
sh aped trucks, with 'platforms on the level, so that the 
electric cars are readily run on 01." off at the terminals. 
All the inclines are provided with the latest types of 
safety devices, and are operated in a very safe and sat
isfactory manner. 

The Price Hill incline is designed for both passenger 
and freight traffic. The two lines are located near to 
each other, but are operated from separate stations. 
Th e passenger traffic is transferred from the street cars 
to the cab of the incline, and at the top of .the hill a 
second transfer is made to connect with the lines on the 
upper plaue. The freight sectiou is designed for ve
hicle t.raffic, and the cars are capable of taking three 
or four heavily loaded wagons with teams at a trip. 
This is the only one of the Cincinnati inclines that h as 
not been before described in these columns. The 
tracks are 800 ft. in length, and are laid on an average 
of 44 '6 per cent, making a total rise of 350 ft. During 
the morning and evening hours, or when traffic is 
heavy, trips are made every three minutes. The in
cline carried about 1, 000, 000 passengers in 1893. The 
fare is five cents, except where the trip is to be contin
ued, when five cents includes the street car fare into 
the city_ On the other line the round trip for ordinary 
vehicles is twenty-five cents, and for heavily loaded 
trucks eighty-five cents. 
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The freight incline is operated by a 200 .horse power 

poppet valve, duplicate engine, manufactured by 
Frisbie, of Cincinnati. The winding drums are thir
teen feet in diameter. The passenger engines are 100 
horse power, manufactured by .Tohn Cooper & Com
pany, Mt. Vernon, O. T h ey have been in  service since 
1875, and are still in good condition. The power sta
tion is located at the top of the incline, and adjoining 
it is a park and summer garden, well shaded and pro
vided with rustic seats, and with a railing along the 
edge of the bluff. From this location one of the most 
interesting views is had of the city and surroundings. 
All the bridges which cross the· river, also Covington 
Ilnd Newport, are embraced in the outlook.-Street 
Railway Journal. 

• • • • • 
Spraying Solution f'or EIID Trees. 

In some parts of the country during the past spring 
and summer months the ravages of the elm tree worms 
in destroying the fine foliage of these grand trees have 
been terrific, until now large numbers of trees are 
bereft of foliage. 

In Central Park, New York, the trees have also 
been attacked, but, by special care in spraying, the 
park entomologist, Professor E. B. Southwick, has 
preserved them to a remarkable extent. 

He sprays the foliage of the tree early in the season 
with the following solution : 

London purple . • .  . . . .  • . . . .  . . . . . . . . . . . . . . . .  . . . . .  % of an ounce. 
Flour. . . . . . .  . . . . .  . . . . . . . . . . . . . . .  . . . . . . . .  . . . . . . . .  1 teacupful. 
Water. . . . . . . . . . .  . . . . . . . . . . . . . . . . . . . . . .  . . . . . . . . . .  1 pail. 

Thoroughly mix and spray on the trees. 
In August the larvre are coming down the trees and 

will turn into the beetle state ; they will be found in 
quantities at the base of the tree. These should be 
sprayed with an emuli;;ion made of 

Soap . . . . . . . . . . . . . ' . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  1 pound. 
Kerosene oil. . . .  . .  . .  . . . .  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  J.2 a pint. 
Crode carbolic acid. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  J.2 a pint. 

Mix in four quarts of hot water into an emulsion, 
which can be then diluted with six pails of water and 
be used as a spray. It is important also that the ap
parently inert pupre at the base of the tree be sprayed 
in the same way, as it will help materially in lightening 
next year's work. 

• • • • • 
SOlDething f'or Strikers to DelDelDber. 

General Army Orders No. 23, issued .T uly 9, 1894, con
tains, among other things, the following : 

A mob, forcibly resisting or obstructing the execution 
of the laws of the United States, or attempting to 
destroy property belonging to or under the protection 
of the United States, is a public enemy. 

Troops called into action against such a mob are 
governed by the general regulations of the army and 
military tactics in respect to the manner in which they 
shall act to accomplish the desired end. It is purely a 
tactical question in what manner they shall use the 
weapons with which they are armed-whether by the 
fire of musketry and artillery or by use of the bayonet 
and saber, or by both, and at what stage of the oper
ations each or either mode of attack shall be employed_ 

As a general rule the bayonet alone should be used 
against mixed crowds in the first stages of a revolt. 
But, as soon as !'Iufficient warning has been given to 
enable the innocent to separate themselves from the 
guilty, the action of the troops should be governed 
solely by the tactical considerations involved in the 
duty they are ordered to perform. They are not caned 
upon to consider how great may be the losses inflicted 
upon the public enemy, except to make their blows so 
effective as to promptly suppress all resistance to law
ful authority, and to stop the destruction of life the 
moment lawless resistance has ceased. Punishment 
belongs not to the troops, but to the courts of justice. 

. �  . . .  
A Carpet Tack Causes a Di sastrous Fire. 

On August 2 a tack dropped in a picker machine caus
ed a $70. 000 fire in the four-story mill at Randolph and 
.T efferson Streets, Philadelphia, occupied by McCloskey 
& O'Hara, carpet cleaning works, and .T ohn A. Cronin & 
Co., yarn spinners, and two firemen were killed and 
seven injured by a falling floor. 

About 4 :45 P. M. a. tack dropped into the machine at 
which an operative of Cronin & Co.'s was at work on 
the third floor. 

The sparks flew into the inflammable yarn and 
started a blaze that rapidly spread through the room_ 
There were about forty lll en and women at work in 
the carpet cleaning works. 

A Spark f'rolD a Horse'" Shoe Causes a Gas 
Explosion. 

A gas main running near a drinking fountain at 
Montclair, N. .T. , recently became broken, and gas 
escaped in large quantities. Word was sent to the gas 
company, and as soon as the notice was received men 
were sent to repair, but before their arrival the explo
si0n occurred. The base of th e fountain was badly 
w:c : .'ked and the sidewalk torn up. It was said that 
the escaping gas ignited from a spark from a passing 
horse's shoe. 
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RECENTLY PATENTED INVENTIONS. 

Engineel'ing. 

COAL, GRAVEL, AND ORE SCREEN.
George W. Cross, Pittston, Pa. This is an improve. 
ment on a formerly patented invention of the same in· 
ventor, and consists of a metal screen having an integral 
web portion with rectangular interstices, the two parallel 
sides of one mterstice betug the one concave and the 
other convex with relation to the working face, and the 
interstices of one row being opposite to the connecting 
bars or webs of the adjacent rows. 

I drops of pure carbolic acid. Be very particular to add 
the spirit in a gentle stream, stirring rapidly all the 
time. Keep it in a corked stock bottle and take out as 

H L O W  E R.-Charles Rumley, Helena, 
Mont. This is a blower of durable and inexpensive con· 
struction, adapted to pump air into mines and r,ther 
places, or for exhausting foul air and gases therefrom. 
A crank shaft is mounted in a case having inlet ports in 
its ends and a discharge port in one side, while a cylin. 
drical piston on the crank of the shaft is adapted to close 
the inlet ports, and a vaive, having one end pivoted to the 
case and the other to the piston, is adapted to swing 
across and close the discharge ports. There are but few 
tJIll'ts to this blower, and it is not likely to get ont of 
order. 

'l'he charge /01' Insertion under thiB head is On. Dollar a line 

for each insertion ; about eight words to a line. Adver

tisements -mwt be received at publication office as earlll as 

'lh:wrsdau morning to appear in the joUowino week's issue 

.. U. S." metal polish. Indianapolis. Samples free. 

Wood pulp machinery. 'l'revor Mfg. Co .. Lockport, N. Y. 

Screw machines, milling maChines, and drill presses. 

mnch as may be required for the time and work it up 
nicely with the '>rush. A number of additional formulas 
will be found in " The Scientific American Cyclopedia of 
Receipts, Notes and Queries," from which the above 
formula was taken. 

SHIP. -Alberte Foerste, Berlin, Ger
many. This inventor designs to give snch shape to the 
hulls of vessels that great velocity can be obtained on a 
shallow draught, with the minimum of frictional resist
ance, permitting also of the use of strong armor plates 
without considerable increase of the draught. The hull, 
below the water line, has a reduced and tapering portion, 
provided with air boxes projecting downward on opposite 
sides, and forming longitudinal passages narrower at the 
bow than at the stern, rendering the capsizing of the 
vessel an imposoibulty, and protecting the paddle wheels 
from projectiles. 

PREVENTING CREASING OF F ABRIeS. 
-Albert Hox, Crefeld, Germany. To prevent creases in 
heavy plushes and velvets this inventor has devised a 
box in which the opposite sides have fabric·engaging 
cramps or arms, the two ends of the box being hinged to 
fold down, whereby tbe fabric will be held under a slight 
tension to prevent sagging and Imposing �eight on the 
folds beneath, thereby preventing creasing and preserv· 
ingthe perfect condition of the fabric. 

SHOE FASTENING. -Chaskel C. Eisen
berg, Stettin, Germany. This fastening consists of a 
draught band having a series of clips movable on 
suitable guides along the edges of the parts to be 
fastened, the clips varying from each other and the band 
having devices corresponding to the clips for engaging 
each its corresponding clip, the devices successively 
moving the clips in one direction for fastening the parts, 
and collecting them when moved iu the opposite direc· 
tion. The invention is also applicable to various other 
articles of dress and personal wear. 

r.rhe Garvin Mach. Co • • Lal2'bt and Canw Sts., New York. 
Centrifugal Pumps for paper and pulp mills. Irrigating 

and sand pumplngplant·s. Irvin Van Wie, Syracuse, N. Y. 
Emerson. Smith & Co .. Ltd., Beaver Falls, Pa., will 

send Sawyer's Hand Book on Circulars and Band Saws 
free to any address. 

Split Pulleys at Low prices, and of same strength and 
appearance as Whole Pulleys. Yocom &; Son's Shafting 
Works, Drinker St., Philadelphia. Pa. 
The Carter Pressure Water Filter and Purifier for 

hotels, factories, etc. See illustrated &<lv., page 47. 
Fie1d Force Pump Co., Lockport, N. Y. 

(6180) C. E. W. says : 1. Will you please 
suggest some way to kill or stop the red and black an's 
from entering our pantry ? A. Put borax around the 
cracks of the floors, shelves, etc. 2. Will you please 
give me the formula used by botanists to preserve the 
color of flowers to be mounted in an herbarium? A. 
Dust salicylic acid on the plants as they lie in the 
press, and remove it again with a brush when the 
flowers are dry. 3. A way to color a piece of hardened 
steel blue otherwise than by heat. A. Blue finish 
without heat.-Clean every part carefully, and apply 
nitric acid 1 part diluted with 10 parts of water until a 
blue film is produced on the surface. Then wash with 
warm water, dry, and wipe with linseed oil. 

'l'be best book for electricians and beginners in elec
tricity is " Experimental Science," by Geo. M. Hopkins. 
By mail. $. ; Munn &; Co., publisbers, 361 Broadway. N. Y. 
Patent Electric Vise. What is claimed, is time saving. 

ROPE LAYING FOR LOG PULLING.-Ed
mund M. Ivens, New Orleans, La. This invention re
lates to another patented invention of the same inventor 
for an apparatus adapted to pull heavy cypress logs from 
swamp lands or brush, where the winding drums receive 
a mile or more of large wire cable, with which is can· 
nected a mile or more of messenger or loop section. 
The apparatus provides independently operated winding 
drums, with snitably arranged rope laying or leading 
devices, whereby the drums may be instantly reversed as 
desired. 

L A.CE FASTENER. - Edwin A. Pum· 
yea, Jersey City, N. J. This is a novel and simple at· 
tachment for a shoe or glove, to retain the end portIOns 
of lacing cords, and permit their quick and easy release. 
It consists of two perforated sheet metal pieces, each 
having one convex face, one piece having coniform pro· 
jections at its comers and a depending tang at each end, 
while a securing shank is passed through the perforations 
of both pieces and through the article on which the de· 
vice is applied. 

No turning of baudle to bring jaws to tbe work, simply 
one sliding movement. Capital Mach. Tool Co., Auburn, 
N. Y. 

Ra1lway Appliances. 

SWITCH OPERATING DEVICE.-Harry 
H. McKee, Brooklyn, N. Y. This is an improvement on 
a formerly patented invention of the same inventor, ren
dering the application of the device more positive and 
simplifying the construction. The device is especially 
designed for nse in connection with street railway cars, 
and provides for so locating the operating arms, or that 
portion which mnst appear at the surface of the road
bed, that these portions will be adequately protected, 
and the boxing need not rise appreciably above the road· 
bed. 

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

REFRIGERATOR CAIt. -Ferdinand E. 
Cauda, New York City. This inventiou provides im· 
proved means for securing the insulating material in 
the walls of a car, to prevent it from becoming crnmpled 
or being jarred from its fastenings. The car walls are 
also made light, thin and inexpensive. The Insulating 
frames or panels have on one of their sides a margin. 
ally protruding layer or facing of insulatmg material, 
the panels being clamped between the posts, braces, or 
sills of the car frame. A reliable tight joint is made be· 
tween the insulating material and the car frame. 

CAR SEAL.-Benjamin J. Sturtevant, 
St. Panl, Minn. This invention consists of a tag made 
of breakable material, and formed ",ith a recess into 
which opens a slot, a spring hook being adapted to be 
drawn into the recess and having at one end an exten· 
sion to fill the slot. The device effectually prevents un· 
anthorized persons from tampering with the hook in 
the hollow tag to open the seal. 

Mechanical . 

LIFTING MACHINE. - David Nelson, 
Reno, Nev. This is a machine which may be employed 
as a jack or otherwise, having great purchasing power, 
with simplicity and quickness of operation. It .s de· 
signed to facilitate the lifting of a bar or other ",bject 
in the direction of either end through applied eccentrics 
and loose dogs, the gripping dogs engaging equally on 
opposite sides. 

Altri cultural. 

DISK HARROW.-John C. Bauer and 
John P. Feyereisen, Remsen, Iowa. These inventors 
have made an improvement in machines employing 
gangs of rotary disks running on the ground and break· 
ing up the clods, employing therefor a set of small disks 
with suitable supports to hold them against the larger 
disks to scour and clean ·the latter ofl the adhering 
earth. The action of the pulverizing disks is thus 
made more effective and the draught of the team light
ened. 

PLANTER.-Caleb E. P. Hobart, Cher· 
okee, Iowa. This is a machine especially adapted for 
planting com, combining in one implement a planter 
and a drill. The machine obviates the necessity for 
cross markers or measuring chains, the seed droppers 
being located in such manner that they will themselves 
enuble a field, whether large or small, to be planted in 
perfect squares. 

PEACH SCREEN. - John P. Wilson, 
Hamburg, N. J. For sorting and screening peaches and 
accurately grading them in various sizes, this inventor 
has devised a cheap and simple apparat11B, which may 
also be applied for other purposes It consists of an 
inclined bed with transverse slots and laterally inclined 
spouts, there being removable rails in detachable sec· 
tions above the bed, and removable partitions above the 
meeting ends of the rail section. 

Miscellaneous. 

MEASURING FORCE OF PROJECTILES. 
-Heinrich Brunswig, Troisdorf, Germany. To accu· 
rately measure the penetrative force of projectiles this 
inventor provides an apparatus consisting of a tank hold· 
ing water, with a head formed of a jelly or soft glutinons 
substance, to retain the water and at the same time per· 
mit the projectile to readily pass into the tank. Within 
the tank is a tray with perforated bottom and transverse 
partitions forming compartments in which the projec· 
tiles drop. 
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of this work have won for it the LARGEST CIROULATION 
of any Architectural Publication In the world. Sold by 
all newsdealers. MUNN & CO. ,  PUBLISHEBS, 

361 Broadway, New York. 

Competent persons who deSire agencies lor a new 
popular book. of ready sale, with handsome profit, may 
apply to Munn &; Co., Scientific American office. 361 
Broadway, New York. 
rr"Send for new and complete catalogue of Scientific 

and otber Books for sale by Munn & Co .. 361 Broadway, 
New York. Free on appJi�ation. 

HINTS TO CORRESPONDENTS. 
Names and A dd,'e .. s must accompany all letters, 

or no attention will be paid thereto. This is for our 
information and not for publication. 

References to former articles or answers should 
give date of paper and pa,ge or number of question. 

Inq u irie" not answered III reasonable time should 
be repeated ; correspondents will bear in mind that 
some answers require not a little reseaxch, and, 
though we endeavor to reply to all either by letter 
or in this department. each must take his turn. 

R u  yers wishing to purchase any article not advertised 
in our columns will be furnished with addresses of 
honses manufacturing or carrying the same. 

Special ''' .-itten Infonnati o n  on matters of 
personal rather than general interest cannot be 
expected without remuneration. 

Scientific American S U l)plement8 referred 
to may be had at the office. PrIce 10 cents each. 

Rook" referred to promptly supplied on receipt of 
price. 

llIi ne" al" sent for examination should be distinctly 
marked or labeled. 

(6176) R. J. L. asks how to make peach 
ratafla. A. Ratafla, for flavoring, is by no means diffi· 
cult to m"ke when the peach is in season. The follow· 
ing is a simRle recipe : Blanch 2 ounGes of peach or 
apricot kernt;ls; bruise them well; put them into a bottle, 
and fill it nearly up with good brandy; dissolve in a cup 
of cold water � pound of white sugar candy, and add it 
to the brandy after it has stood for a month on the ker· 
nels; strain off the kernels before you add the sugar; 
then filter through paper, and bottle off in small bottles 
for use. Another rather more expensive method of 
making it is to take 50 bruised peach kernels, J4 pound 
of bitter almonds, 1 pound of white sugar candy, and 
mix thoroughly with 1� pint of 90 per cent alcohol, then 
add 3 quarts of water and 1)0 gallons of malt spirits. 

(6177) W. B. W. says : I have a tent 
that is made from ordinary canvas that I wish to render 
waterproof; kindly inform me what preparation I shall 
use. A. The following is a simple and cheap process for 
coating canvas for wagon tops, tents, awnings, etc. It 
renders it impermeable to moisture. without making it 
stiff and likely to break. Soft soap is dissolved in hot 
water, and a solution of iron sulphate added. The sul· 
phurlc ac1u combine!:! with the potaah of the soap, and 
the iron oxide is precipitated with the fatty acid as in· 
soluble iron soap. This is washed and dried, and mixed 
with linseed oil. The soap prevents the oil from getting 
hard and cracking, and at the same time water hag ,no 
effect on it. 

(6178) W. R. says : A man can walk 33 
miles in a day and be very much fatigned at night. 
The same man, if he be an expert, can on a bicycle run 
100 miles in same time. Where does the extra power 
come from whlch increases his speed three times ? In 
the last case he carries his own weight and the addi· 
tional weight of the bicycle. A. The ways and means of 
converting power into speed through mechanical devices 
do not show that extra power is developed through 
such contrivances. In fact, there is probably far greater 
muscular power expended in running a bicycle 100 miles 
in 10 hours than in walking 33 miles in the same time. 
The metbod of applying power for any special purpose is 
a form of conservation of force for the best results, and 
when applied for speed alone is wonderfully illustrated 
in the various ways of attaining it in animals designed 
for speed and in the flight of birds. Man was not 
bnilt in nature for speed, but by his genius converte his 
strength into speed on the best mechanical princi· 
pies. 

(6179) F. E. L. asks how to make a 
good paste for mountlng photographs. 
A. Best Bermuda arrowroot . . . . • . . . . • • • . . . .  1% oz. 

Sheet gelatine or best Russian glue . . . . . . 80 grn. 
Water . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 15 oz. 
Methylated spirit . . . . . . . . . . . . . . . . . . . . . . . 1 oz. 

Put the arrowroot into a small pan, add 1 ounce water 
and mix it thoroughly np with a spoon, or the ordinary 
mounting bmsh, until it is like thick cream, then add 14 

ounces water and the gelatine broken into small frag· 
ments. Boil for four or five minutes, set it aside until 
partially cold, then add the methylated spirit and six 

(6181) Reader says : O ur village has a 
system of waterworks on the gravity system. It is a 
tank holding 1,400 barrels, 14 feet high, staves, and built 
on posts 50 feet high. The tank is built on a hill 25 feet 
high, which gives an elevatIOn altogether of 90 feet when 
the tank is full; 1000 feet from the tank at the bottom of 
of the hill a water gauge shows a pressure of 45 pounds 
when the water is not running. Now, what we would 
like to know is this? How long will it take to empty 
the tank throngh a one inch nozzle 1,000 feet from the 
tank at the bottom of the hill, where the pressure is 45 
pounds (still pressure)? A. In the absence of detailed 
statement as to size of pipe and its windings in the village 
distribution to any nozzle, which we assume to be fire 
nozzle of good form, we can only approximate the 
time of emptying the tank to be four and a half hours. 

(6 182) G. W. M. says : Will you 
please inform a reader of the SCIEJ;<'TIFlC AMERICAN 
throngh query colnmn of same of a substance to remove 
yellow stains from linen caused by iron rust ? A. By 
adding 2 parts cream of tartar to 1 part oxalic acid 
ground fine and kept dry in a bottle you will find, by ap· 
plying a little of the powder to rust stains while the article 
is wet, that the result is much quicker and better. Wash 
out in clear warm water to prevent injury to the goods. 

TO INVENTORS. 
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tents at borne and abroad, enable us to understand the 
laws and practice on both continents, and to possess unequaled facilities for procuring patents everywhere. A 
synopsis of the patent laws of tbe United St.ates and all 
foreign countries may be bad on application, and persons 
contemplating t he securing of patents, either at b6meor 
abroad. are invited to write to this office for' prices 
wbich are low, in accordance with the times and QJlr ex
tensive facilities for conducting the business. Address 
MUNN &; CO., office SCIENTIFIC AMERICAN, 361 Broad
way, New York. 

INDEX OF INVENTIONS 
For _hlch LeUer. Pat.ent oC tbe 

United State. were Granted 
July 31, 1894, 

&ND EACH REARING THA'" DATE. 
[See note at end of list about copies of these patents.) 

Accordion, zither. T. J. Muller . . . . . . . . . . . . . . . . . . . . . .  523,902 
Air compressor, double-acting hydrauliC, J. H. 

Cbamp . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. 523,830 1����;�;.�;kj��ic�; ��e>R'���':hi;';s: : : : : : : : : : : : : : �g 
Armature for dynamo-electric machines, H. F. 

Parshall . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . • . . 623,776 Armature for dynamo-electric machines. H. G. Reist . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  523,685 
Awning, window, D. Jones . . • . • • • . • • • • . . • . • • • • • • . • • •  523,746 
BaUng press, M. C. Nixon. . . . . . . . . . . . . . . . . . . . . . . . . .  . 523,681 
�:�t�;��r'§>e�G��:�Y�'i,"aiie;.y." " " " " "  . . . . . . . . . 523.784 ::U:g �l:�::: �a

a��g
Jl
s:�P3e�a:lt J6ni'ec��iselor 523,689 

Bea�c�t:.�r:hi:.:in�· ���';.��tii';: J:F: Luiidahi: : : : :  �:�8 
Bed, folding'. Sbelton &; Gentry . . . . . . . . . . . . . . . . . . . . ..  523.948 
Bell, W. R. Mackay . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  523,899 
Bell, door, B. S. Cowles . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  523,884 
Belt, sword, S. N. Bickerstalf . . . . . . . . . . . . . . . . . . . . . . . . 523.828 
Beverage vesoel. J. M. V an Fleet . . . . . . . . . . . . . . . . . . 523.961 Beverages, apparatus for chargIng and drawin� 
Bi���r�,O���?p!;,����I: : :  : : : : : : : : : : : : : : : : : : :.523;942; g�'m 1l��4'�f� ::�;��i� A�tf:!!�:;;t.·:#: 'w: W<)Odward �:� Bicycle wheel, G.Y. Chinnock . . . . . . . . . . . . . . . . . . . . • .  a23:�n Bicycles, etc., driving mechanism for, W. P. 
Bit �'i,"dc�oiiih' opeu'';;: combiiied; 'R: is': ·Harri.: ::: ��:m Block. See Insulating block. ' 
Blower, centrifugal, W. H. Harrison . . . . . . . . . . . . . . .  523,ooa 
Boller. See Colfee boiler. Hot water boiler. 

Stand boiler. 
Boiler. J. J. Long . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. 523,67� Boiler furnace. W. W. Dean . . . . . . . . . . . . . . . . . . . . . . . . . 523.8Ob Boiler furnace, Z. E. Moon . . . . . . . . . . . . . . . . . . . . . . . . . . 523,901 Boller furnace, steam. White & Forestell . . . . . . . . . .  523,756 Boiler furnace, steam, H. Wilms . . . . . . . . . . . . . . . . . . . .  523,824 Boller tube cleaner. R. T. Brooke . . . . . . . . . . . . . . . . . . 523,700 
Boilers. water Circulating, feeding, and discharg-ing aP1?aratus fqr steam, D. B. Morison . . . . . . . . 523,915 Bone cuttm,l( machme, F. W. Mann . . . . . . . . . . . . . . . 523.771 
�g��l�'�ct,'p�\l';I:Ysieiiier: : : : : : : : : : : : : : : : : : : : : : : : :  g�:?!l:l 
�gm�.�n��;, ��siie�;,:'e..��.':� .. � ��. ��: : : : : : : : : : : :  g�J� 
�g�le 

���PSh":;,r in:ar����r . . . . . . . . . . . . . . . . . . . . . . . .  523.918 
Brake. See Car brake. 
Bread in ovens, means for deodorizing and sweet-
Bri�����'l:: �t��!�raCbrne 'for' pressing:; J',' 'Leon': 523,846 
Bug����at·:(j:Gu8s.;ii: : : : : : : : : : : . : : : : : : : : : : : : : : : : : : :  g�'m Burner. See Vapor burner. ' 
Cabinet, record, biographical. and memOrial, J. E. 
Can���l:�eaie;i can: . .  · . .  · ·  . . · . . . . . . . . . .  · . . . . · . . . . . . . 523,755 
Can cleaning macbine, J. R. Rowlands . . . . . . . . . . . . . 523,713 Car brake, J. T. Dulf . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 523.763 Car brake. M. McNulty . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 523.775 f::� ���E��:]/i,{o!!��: : : : : : : : : : : : : : :::::: : : : : : :::: : ��::lll� 8�Ji�� gu,:��IS���e\���"s':,�er o� G��?;�r: " j: 523.683 
C..J;;���eIioid.;r:M:ii: ·iiUi-8i: : : ·. : : : : : :·. ·. : : ·. : : : ·. ·. : : :  g�� Case. See Bottle packing case. Map case. Pen or pencil case. Reading case. ('aster. Mann &; Akers . . . . . .  , . .  . .  . .  . .  . .  . .  . . . .  . .  . . . . . .  52.3,772 8:r!��i������e

T�D:·N����� : : : : : : : : : : : : : : : : : : : : :  �:� Cbain, drive. E. A. Baldwin . . . . . . . . . . . . . . . . . . . . . . . . .. 523.877 Chair, L. C. La.ear . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  523,839 Chlorides, making llquid, A. Sommer . . . . . . . . . . . . . .  523,715 
8���!���I�'ld��e:�S�;,G ; ��i:�i;':; i: j,i': DOdge: �:�� 
8l���i¥'�r;se:,:. �'ufo�ii;': 'j: '-Iv: 'wiiit';: : : : : : : : : :  : : :  �:�� Clothes line reel, A. W. Foster . . . . . . . . . . . . . . . . . . . . . .  523.853 Clutcb, friction. T. A. Weston . . . . . . . . . . . . . . . . . . . . . .  523,874 Colfee boller, J. W. Carpenter . . . . .  . . .  . .  . .  . . . .  . . . . . .  523.656 Comb, J. W. Howlett . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  523,00f> 

© 1894 SCIENTIFIC AMERICAN, INC



94 J t itutif i t !mtritau. 
Comb for fiber feeding machines, revolving, J. C. Railway signal, electric, C. A. Hammond . . . . . . . . . .  523,767 

Potter . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 523,818 Railway trains, electric signaling apparatus fOf, Commutator for dynamo-electric machineM, J. W. H. Baker . . .. . . . . . . . . . . . . . . . . . . . . .. . . . . . . . . . . . . 523,84:7 
Holfman . . . . . . . . .. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  523.663 Range finding. method of and apparatus for. B. 

Composition of matter and making same, A. P. A. Fiske . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 523.721 
McKean . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . • 523.678 Readin!l case. T. W. McGrath . . . . . . . . . . . . . . . . . . . . . . . 523,676 

COpy bolder. J. Rush . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 523,906 Reel. See Clothes line reel. 
Corset, L. H. Fay . . . . . . . . . . . . .. . . . . . . . . . . . . . . . . . . . . . . .  523,888 Register. See ]'are register. 
Conveyer. K. Michalouskj . . . . . . . . . . . . . . . . . . . . . . . . . . .  523.674 Rel<ulator. See Pressure regulator. Pumpregu-
Cot. chaIr, McPbee & Brock . . . . . . . . . . . . . . . . . . . . . . . . .  523,903 latar. Coupling. See Car coupling. Rein holder. D. D. Horton . . . . . . . . . . . . . . . . . . . . . . . . . . 523.769 
Crane. A. Grafton . . . . . . . . . . . . . . . .. . . . . . . . . . . . . . . . . . . .  523,7 05 Rivet setting machine. E. M. Pope . . . . . . . . . . . . . . . . .  523.730 
Creamer, centrifugal, D. J. Davis . . . . , . . . . . . . . . . . . . .  523.885 Rotary steam engine, W. M. Byrd . . . . . . • . • • • • • . • " .  523,958 Crushing and urinding machine, W. H. Howland . 523.938 Ruler. blackboard, B. W. Abne . . . . . . . . . . . . . . . . . . . . • .  523,719 
8�������

r
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Current generator, alternating, E. W. Rice, Jr . . . . 523,779 Safe, bank, D. M. Rothenberger. . . . . . . . . . . . .  . . .  . . .  523.946 Cutter. See Paper cutter. Potato cutter. �agger, H. Brunt . . . . . . . . . . . . . . . . . . . . . . . .. . . . . . . . . . . . . . . 523,928 
Cutter cylinder for feed cutters, G. S. & R. C. �and blast machine, J. A. Shoemaker . . . . . . . . . . . . . . 523,007 

Anderson . . . . . . . . . . . . . . . . . . . . . . . . . . .. . . . . . . . . . . . . . . 52H.876 Saw dressing machine, M. Covel . . . . . . . . . . . . . . .. . . . . 523,882 
Disinfecting apparatus, W. M. Brinkerhoff .. . . . . . .  523, 8 03 Saw fI.1ing and setting machine, J. McAllister . . . . .  523,749 
Ditching machine, traction, J. B. Hill . . . . . . . . . . . . . .  523,790 Saw, metal, C. C. Newton . . . . . . . . . . . . . . . . . . . . . . . . " . .  523,862 
Door. hinged sliding. A. Sinclair . . . . . . . . . . . . . . . . . . . .  523,690 Saw sharpening machine, M. Covel . . . . . . . . . . . . . . . . . 523.883 
Door operating device, J. Rawle . . .. . . . . . . . . 523,710, 523,711 Sawing machine, .J . S. Loomis . . . . . . . . . . . . . . . . . . . . . . . 523,747 
Drawing instrument. E. L. Sanderson . . . . . . . . . . . . . .  523,733 Scow, dumping, A. Williams . . . . . . . . . . . . . . . . . . . . . . . . 523,922 Dred2'er, S. P. Hedges . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  523,891 Sealed can, hermetically, W. H. EdD:!,unds . . . . . . . . . 523,764 Dredger, steam vacuum, L. Hussey . . . . . . . . . . . . . . . .  523, 838 Seaming and coiling sheet metal. mechanism for, 
Dredging apparatus. E. Chaquette . . 523.8(I7, 023,959, 523,900 �'. T. Thompson . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  523,694 
Dredging apparatus, rotary pump for, E. Cha'" Seaming sectional sheet metal pipes, machine 

quette . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  523,961 for. A. G. Scherer .. . . . . . . . . . . . . . . . . . . . . . . . . . . .. . . .  523,687 Drier. See Fruit drier. Wool drier. Seed huUs and separating lint and hulls, art of 
Drilling apparatus, .T. Conner . . . . . . . . . . . . . . . . . . . . . • . .  523.787 and machine for detaching lint from cotton, 
Dyeing'. Duisberg & Ott . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 523.809 J. P. Burnham . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  523.655 Ejector and firing pin operated by mainspring, Self ... closing switch ,  C. N. & H. P. Lellhart . . . . . . . . • 523.840 Young & Barton . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  523.845 Separator. See Steam separator. Electric circuit testing device, G. A. O'Neill .  . . . . .  523.865 Sewer pipe connection. J. P. Bates . . . . . . . . . . . . . . . . . . 523,955 

�"l)ertigements . 
O R D I N A R Y  RATES. 

I n side Pa.re. eac h i n lllel"tton _ _  1:» cents a l i n e  
lIach: l' Rlie. e a c h  i n serti o n  - - - - 51 .00 n l i n e  

Il1r lio r  some clas�es o f  Advertisements, Svecial and 
Hwher rates are requtred. 

. 

'fhe above are charges per ag-ate line-about eillht words per line. 'fhis notice sbows the width of .... he line. and is seL in agate type. Engravings may head adver� tisements at the same rate per agate line, by measure� 'lleut, as the letter press. Advertisements must be received at Publication Office as early as Thursday morning to appear in the followil]£ week's issue. 

Patent Foot Power Machi 
C o m p l ete Outfits. 

Wood or 1\le1&1 workers without steam 
power can successfully compete with 
the large shops, by using our New 
LA BOH "'A V 1 11; (; ll l !u , h i l lery, latest and most improved for practical Shop Use, also for Industrial Schools, 
Home Training, etc. Catalogue free. 

S e n eca F a l l s  M fg. Co. 695 Water Street. Seneca Falls N. Y . 

[AUGUST I I , 1 894. 

FIREPROOF FLOORING.-DESC RIP-Uon of the various systems of fireproof flooring em
ployed in Europe and the United States. With 73 i l Ius� tratioDs. ContaIned in SClRN'l'IFIC AMEUICAN SUPPLE� MENT. No. 941. Price 1 0  cents. To be had at thIS 
office and from alJ newsdealers. 

THE LI N K - e E LT COM PAN I ES,  
PHILADELPHIA. NEW YORK. OHIOAGO. 

gfrif\����:I�tn��fb;�!ti�:��iCJe�ig��� use 
Ewal·t IJi n k - B e l t i n g  (31 regular sizes). 
Sprocket 'Vheels,  Rope TransmissiOns, Fibre - Graphite Self -Lubricant J oumal Bearings. 
Machinery for elevating and conveying any material. 

I P h i l a d e l p h i a  address, �020 Hnnting i'ark Av. 
I A I,UltI IN IJM  soldered with A J .SITE SOLDER 
and Plated with either Gold, Silver, or Nickel hy the 

A L S I T E  P R O C E S S. 
Electric converter, J. A. Cabot . . . . . . . . . . . . . . . . . . . . .  523.8 05 Sewing r..lachine, H. H. Fefel . . . . . . . . . . . . . . . . . . . . . . . . 523,932 Electric machine. dynamo, E. Thomson . . . . . . . . . . . .  523,696 Sewing machine bed plate, L. Mutber . . . . . . . . . . . . . .  523,917 Electri� machine or motor. dynamo, W. H. Sewing machine presser foot attachment, F. B. 

LAT H E S Shapers. Planers. Drills. Machine Shop 
� Outfit'iFootLathes. 'l'ools and Supplies. Full particulars on application. A I,SITE A L UMI. 

Catalogue Free. �EBI2���t�Et:�i��I��ij.ilNATI. o. ri U lH C O . , 106 Li berty St., New York City. 

�]Ie��ii��eter:'ji: riU"ricari : : : :  : : : : :  : : : : : : : : : :  : : : : : : : :  �§�:� sewt��;;;a;'hiri" tj,iDiii;';;: 'H:H: '�'eiei : : : : : : : : : : : ' :  g§g:�rs Electric meter, E. Hartmann . . . . . . . . . . . . . . . . . . . . . . . 52H.662 Sharpening machine. shears. C. N. Sly . . . . . . . . . . . . . . 523,908 
ElectriC switch. G. E. Linton . . . . . . . . . . . . . . . . . . . . . . . . 523,724 Shearing or Clipping animals, machine for, C. & "Electro-expansion device. E. Thomson . . . . . . . . . . . .  523,695 H. Burgon . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 523,880 Electrotypes. making. A. W. Harrison . . . . . . . . . . . . .  523,836 Shears. C. Thompson . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  023.950 Elevator. See Water elevator. Sheet metal box, J. D. Ellis . . . . . . . . . . . . . . . . . . . . . . . . . . 523.852 Engine. See G�s motor engine. Rotary steam �helf. extension. H. H. McLenathan . . . . . . . . . . . . . . •  523,679 engine. Steam engine. Signal. See Railway signa1. ' 
Engines with water or o�er cooling liquids, ap- Signal boxes, means for testing electriC, J. Ii'. 

fI����h� . . ��� . . ��.���:�� .j . .  ���.���� . . . �� . .  �.��: . . �:. 523,706 SiP���ll·Ii�
\
rieiner::::::::::::::::::::::::::. :::::: : : :  g�:+� Fan. A. T. Cwerdinski . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  523,7U2 Spindle bearing. K J. Carroll . . . . . . . . . . . . . . . . . . . . . . . . 523.849 Fare register. L. Ehrlich . . . . .. . . . . . . . . . . . . . . . . . . . . . . . 523, 930 Spindle retainer, E. J. Carroll . .  . . . . . . . . . . . . . . . . . . . . .  523.909 Fare register, street car, E. H. Duchemin . . . . . . . . .. 523,660 Spinning rings. manufacturing, M. D. Marcy . . . . . 523,726 Fence post , Rhoades & Fluck . . . . . . . . . . . . . . . . . . . . . . .. 523,905 Sprayer and nozzle. combined. North & RaYIIjond 523,941 Fences. metallic post and fastener for wire, E. F. Stamp. canceling, M. Peabody . . . . . . . . . . . . . . . . . . . . . .  523.751 

Saxton . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 523,799 Stamp. rubber. G. A. Pickup . . . . . . . . . . . . . . . . . . . . . . .  523.117 
Fender. See Car fender. �tand. See Newspaper stand. Fertil izer distributer. F. O. H<'1fbeins , . . . . . . . . . . . . 523.856 Stand boiler for heating water, W. E. Duncan . . . . 523,738 lI ile 'lnd press copy book. combined letter, M. E. Station indicator, G. W. Robertson . . . . . . . . . . . . . . . .• 523,919 Stephenson . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  523.751 Steam engine. W. N. & C. F. Cbristopher . . . . . . . . . .  523.761 Filtering apparatus, protector a�ain8t tube break- Steam generator, W. E. Kelly .. . . . . . . . . . . . . . . . . . . . . .  523,793 ing, and self-active ('losing apparatus, water, Steam generator, C. H. & W. A. Preston . . . . . . . . . . .  523,868 R. Krix . . . . . . . . . . . . . . . . . . . . ... . . . . . . . . . . . . . . . . . . . . .  523.815 Steam separator. W. B. Culver . . . . . . . . . . . . . . . . . . . . . . 523.929 Fin-zer nail trimmer, H. La Casse . . . . . . . . . . . . . . . . • . .  523.708 Stopper. See Bottle stopper. 11';rearm sight, L. A. Favre . . . . . . . . . . . . . . . . . . . . . . . . . . 523,887 Stove, F. Jones . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 523, 666 I·' ire escape, P. J. Munhall . . . . . . . . . . . . . . . . . . . . . . . . . . . 523,916 Stovepipe attachment, G. A. Kurtis . . . . . . . . . . . . . . . .  523,795 l,'ire extingUishers, valve for automatic. S. S. Ad- Stove. portable. J. Sinclair. . . . . . . .  . .. . . . . . . . . . . . . . .  523.920 

kins . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 523,923 Stove. straw burning, E. A. Calahan . . . . . . . . . . . . . . . . 523,806 
Fire extinguisbing system, O. Pierce . . . . . . . . . . . . . . . 523,684 Strainer for coffee pots, etc., T. R. Fischer . . . . . . . . 52H, 72 0 Fire hose spray nozzle, M. H. Hart . . . . . . . . . . . . . . . . 523, 768 Suspender web fastening, If. A. Burnam . . . . . . . . . . . 523,804 
����ta���er S�· :oifear�:��ce·.· . Giirbage ' furnace: 523.686 Swi;��tCh. 

See Electric switch. Self ... closing 

Fuse. shell, D. Conekin . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  523.881 Switcb detector bar. J. H. Boylett . . . . . . . . . . . . . . . . . .  523,702 
Galvanic battery, C. E. Buell . . . . . . . . . .  � . . . . . . . . . . . . 523,758 Telephone. magnetic, F. H. Brown . . . . . . . . . . . . . . . . . 523,927 
g:!ri:��p�;at��tj.AR.Hrt6�iaiids·.·.·.·.·.·.·.·.·.·.·.·.· . .

.
.
.

.. '.: : :  gi�:�i� �g��:rio��f::.t��k�a�gv� �p�:&it��fes : : : : :  : :  .... : Garbage furnace, J. B. Wayt . . . . . . . . . . . . . . . . .. . . . . . .  523, 6!l9 'fire, pneumatic wheel .  E. H. Seddon . . . . . . . . . . . . . . . 
Gas moter engine. reactionary, W. A. Shaw . . . . . . . 523,734 Tobacco casing machine, D. R. Fraley . . . . . . . . . . .  . . •  23, 91 0 
Gate. See Railway gate. ' Tobacco pipe. W. Nax . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 523.861 
Gate, C. C. Aikman .. . . . . . . . . . . . . . .. . . . . . . . . . . . . . . . . .  523,782 Tool, combination, E. Cavanaugh . . . . . . . . . . . . . . . . . . 523.850 
Gates automatically. device for opening or clos� Toy pistol, Smith & Stone . . . . . . . . . . . . . . . . . . . . . . . . .. . .  523.870 ing farm, F. M. 'l'ribbett . . . . . . . . . . . . . . . . . . . . . . . . . .  523.821 Trace fastener. F. D. Stalford . . . . . . . . . . . . . . . . . . . . . . . 523.780 
Generator. See Current generator. Steam gene- Tramway. aerial, L. Johnson . . . . . . . . . . . . . . . . . . . . . . . 523,895 rator. Transplanter, tobacco, I. Unger . . . . . . . . . . . . . . . . . . . . . 523,800 
g���
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nbreakiiown: 523,897 Trap. See Caterpillar trap. 
F. A. Hollenbeck . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. 523.813 :r.����: 1:J: :;;��d : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : ::::: g�:��� Hairpin, L. Ousey . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 523,9 04 Typesetting apparatus, L. K. Johnson . . . . . .  523.UO, 523,741 

Harne.s. W. E .. A. Pipher . . . . . . . . . . . . . . . . . . . . . . . . . . . . 523,778 'l'ypesetting apparatus. Johnson & Low . 523,742 to 523,745 Harvest.pr, P. Hanson . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 523.661 Typesetting machines, perforating strips for, 1'. Hat packing rings. machine for automatically B. CaswelL . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. 523,760 making pasteboard strips for, }j--':.P. Ferry . . . . . .  523.883 Typewriting machin�, O. Cohn . . . . . . . . . . . . . . . . . . . . . . 523.780 Hay cocker. E. B. Keith . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  523,707 Typewriting macbine, H. E. Gilford . . . . . . . . . . . . . . . .  523.788 
Heater. See Water heater. Typewriting machin_e. H. L. Wagner . . . . . . . . . . . . . . .  523,698 
Heating apparatus • •  team. R. M. Dixon . . . . . . . . . . . .  023,962 Umbrellas, etc .. holder for, A. H. Albershardt . . . .  523.953 Hook and eye, H. S. Wedmore . . . . . . . . . . . . . . . . . . . . . . 523,700 Unloading apparatus, A. McDougall . . . . . . . . . . . . . . . .  523,94 0 Horsesboe. J. A. Eiper . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 523.765 Valve. J. Frye . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  523.855 Hot water boiler, D. "Munson . . . . . . . . . . . . . . . . . . . . . . . .  523,860 Valve, Williams & Marvin . . . . . . . . . . . . . . . . . . . . . . . . . . .  523,718 Hydraulic compress, Bierce & Thomlinson . . . . . . . . 523.92b Valve, automatic brake, A. P. Massey . . . . . . . . . . . . . .  523.773 
Hydraulic compress, steam, W. W. Bierce . . . . . . . . . 523,924 Valve, engineer's brake, L. E. Howard . . . . . . . . . . . . . 523,937 
�����i�bf��iz��:bl��J�t�h$:ilice�: .���?��:::: g�*:¥�� ;:��rn�u�aecfhi�e7c���V����::::::::::::::::::::.': g�:�� Ice e1evator plane, J. P. Smith . . . . . . . . . . . . . . . . . . . . . . 523,714 Washing machine, Day & Pierce . . . . . . . . . . . . . . . . . . . .  523,659 Indicating macbine. M. H. Tomkins . . . . . . . . . . . . . . . .  523.735 Watch dial fastening, G. E. Hunter . . . . . . . . . . . . . . . .  523.913 
Indicator. See Station indicator. Watcb, stem winding and setting, O. O. Martinell 523.841 
1�Ir�c���i!n�a�Jf.���·.·.·.· · ·. ·.·.·.·.·.·.·.·.·.·.·.·.· ........... ........... :: g�:� �:��� �1:.:t���'A�n�i�':,r!�:� •. �.'.�: .�����.s:: .... : ... ... :: ��g:��� InkIng device for duplicating manuscripts, J. O. Wave motor, E. Gerlach .. . . . . . . . . . . . . . . . . . . . . . . . . . .  523,963 Deckert . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  523,737 Welding or brazing mechanism , electric. G. D. In8nlatil!!l block. H. P. Ball . . . . . . . . . . . . . . . . . . . . . . . . 523,853 Burton . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. . . . . . . . . . . . .  523,957 Iron and albumen, making compounds of. O. Wheel. See Bicycle wheel. Paddle wheel. Wind Schmiedeberg . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  523,688 wheel . Jack. See Lifting jack. Wheels, apparatus for clamping peripheral bands 
Joint. See Railway joint. Railway rail jOint. on, F. P. Pfleghar. . . . . .  . . . . . . . . . . . . . . . . . . . . . . . . .  523,729 
Knitting macbine. strail<ht. J. G. Powell . . . . . . . . . . . 523.�67 Windmill. L. W. Noyes . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  523.843 Knittinl< machine. strail<ht. Stoll & Maercklin . . . .  523.82 0 Windmill tank tower, L. W. Noyes . . . . . . . . . . . . . . . . . 523.864 
Knitttng machines. extra thread feeding device Wlnd wheel. L. W. Noyes . . . . . . . . . . . . . . . . . . . . . . . . . .. . 523.842 
La13!r �x¥en;?O�e

!�d· shei( step: 'G: 'j: Teach : : : :  ���:� ;���g�:ers.: p��i�etic·ti: · · · · · ·  . . . . . . . . . . . . . . . . . . .  523.875 
Ladder lock, C. P. Busbnell . . . . . . . . . . . . . . . . . . . . . . . . . .  023.848 Lactder, wooden, J. T. Knox . . . . . . . . . . . . . . . . . . . . . . . . .  523,898 
I ,a m p. electric arc, J. B. McKeown (r) . . . . . . . . . . . . . . 11, 433 Lamps, bushing for electric arc, 'f. J. Houek . . . . . . 523,893 1,aRting machine, S. W. Ladd . . . . . . . . . . . . . . . . . . . . . . . . 523.939 f;����: fi.'.J����.

d .
: : : : : :  : '. : : . : : : : : : :  : : : :  : : : : : ':. : : ', '. :  �iU�� Liftin,! jack, A. A. Smith . . . . . . . . . . . . . . . . . . . . . . . . . . . .  523, 871 Liftin,! jack. E. R. Stilwell . . . . . . . . . . . . . . . . . . . . . . . . . .  523.717 

Line discharger, automatic, J. F. Ganduxer . . . . . . .  523,889 t���: �'. }Y':zr,[.���: : : : : : : : : :  : : : : :::::::::::::::::::':.: ���:� 
Loom pile wire, G. Segschneider . . . . . . . . . . . . . . . . . . . .  523.869 Map case. W. P. Hussey . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  520,814 
�:������ld�6i;:m':�����'t\:to�: ��:��: ::: : : : : � : :  g��:+�� 
Metal, combination tod for nurling. milling. 

screw cutting, turning, and grooving, Fred-
erick & Riedel. . . . . .  . .  . .  . . . .  . . . . . . . . . .  . . . .  . .  . . . . . . 52.�.XM 

lIeter. See W,hlol:>triC Ulct,er. 
MUir, condensing and preserving. B. F. McIntyre . 523,677 
Mop head and wrinl<er. combined. J. H. Jewett . . .  523.791 
Motor. See Wave motor. 
Mower, lawn, A. C. Kent . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  523.896 Mower. lawn, L. C. Stark . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  523.692 Nest, ben's. J. W. Kaster . . . . . . . . . . . . . . . . . . . . . . . . . . . . 523.792 
Newspaper stand, M. Forst . . . . . . . . . . . . . . . . . . . . . . . . . . 523,934 
Nipple bolder. Hail & Graves . . . . . . . . . . . . . . . . . . . . . . . . 523.722 
Nut lOCk. E. J. Bickell . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  523,878 
011 hurninl< apparatus. J. W. Morris . . . . . . . . . . . . . . . .  523.675 

DESIGNS. 
Border. metallic. G. W. Shiebler . . . . . . . . . . . . . . . . . . . . .  23,517 
�g;nE�1�'l�e�: l':·l.et�';!�.�: ·  : : : : : : : : : : : : : :  . . .  : : : : : :  H:g� Heater case. electriC, M. W. Dewey . . . . . . . . . . . . . . . . .. 23,528 Heater, !las, C. Whittingham . . . . . . . . . . . . . . . . . . . . . . . . . 23.531 
���fes�!��I;

s
:io�· s�a:J'��e; W: 'K': Crawford: : : : : : ��:g� Photographic card mount, J. P. Odgers . . . . . . . . . . . . .  23,518 Picture frame mouldinl<, J. Rooth . . . . . . . . . . . . . . . . • . .  23.519 Radiator loop. C. F. Walther . . . . . . . . . . . . . . . . . . . . . . . . .  23.527 Sad iron handle, G. H. Ober . .. . . . . . . . . . . . . . . . . . . . . . .  23, 525 

Scarf pin, J. H. Theherath . . . . . . . . . . . . . . . . . . . . . . . . . . . 23,514 Spoons, etc., bandle for. A. F . . Jackson . . . . . . . . _ .  __ . 23,615 
Rt.ovp, gaa oook. C. whittingham . . . . . . . . . . . . . 23,529, 23.530 
���l��?�t���'t'Iii;so���t 1:;�

v
J: j:' Vauiio.: : : : : : : : :  �U� 

Twine holder, W. M. Manly . . . . . . . . . . . . . . . . . . . . . . . . . 23,521 

TRAD E MARKS. 
Acids for acidulating sirups and beverages, EsU .. 
Antfs��t�c Nd;��sing:' 's'urg'eoTI"'s:' Jobniion' '&' John: 25,071 

� M A N U F"A C T U R E:.  T O  OR O E:.R 
PEC I A LT I ES & N O V E LT I E S - PATENTED 

ARTICLES -SMALL OR F I N E.  MAC H I N ERY. 
s trlO p,"'- C.ut OTTO KONIGSLOW 
� fg"t���49 M ICHIG A N  ST. CL£V£LANO, O. 

AMMONIA MOTO RS.-A DETAILED description of the apparatus devised by M r. MacMahon 
for the re�oyery .of the ammonia employed for the propulSIOn of cars In a motor Of his invention. With 13 illustrations. Contained in SCIENTIFIC AMERICAN SPPPLEl\Ilr.NT. No. 944. Price 10 cents. ' To be had at tbis office and from all newsdealers. 

Do Y 0 SAVE MONEY I our wn Make money print· 
P · t· ' � ing for others I rIn Ing . Type setting easy. • PrInted rules. $5 Press for Cards,Cir- Stamp jor catalogue culars, etc. Press for presses, type, paper. Small Paper. $40. etc., to jactory. 
KELSEY &; C O . ,  lU E ltl D E N ,  CONN. 

�:M �'bI.vrc1,?�8 N INVENTORS. 
:���r��i����i;g�� a�d ��T[l �rWe�g�or����Ifa�tiC MALTBY MFG. CO., Brooklyn, N. Y. • 

. DISTAN(E. RgADII'l� Tl1m¥oo' M' I['Tlfj�� 1\ . J_�'$!'_ � I\_�l L..!.J'@) .. 
INI\UIR,f: OF THE T�DE FOR OUR GOODS. If NOT IN srOCK,SEND 
TDWARD& DORON ROCHESTE� N.:t,U.SA 

IOE - H O U S �  A N D  COLD ROO l\f. -BY 
R. G. Hatfield. With directions for construction. .FOUl' 
engravings. Contained in SC]ENTIFIC AMERICAN SupPLEMENT, No. ') H .  Price 10 cents. To be had at this 
office and from al1 newsdealers. STEEL BAllS for MA O HI N E R Y 

JOURNALS and BI
C YCLES a speCialty. Balls from Joa" to 2" diam. in stock 

Balls of Any l'I-fateria/ fir Size made to order. Accuracy of sphere, size and uniformity of strength guar-
anteed. i.T fV'rite for Prices. 

Also manufacturers of Automa
tic Screw Machines for Sewing 
Machines, Bicycles, etc. 
Cleveland Machine Screw Co. 

133 �d A v e . ,  C leveland, O. 

From I to 40,000 Pou nds Weight 
Of Open Hearth, Chester or Bessemer Steel. 

True to Pattern. Sound. Solid. 
G E A R I N G  OF A L L  K I N D S ,  C R A N K  

S H A FTS,  K N UCK LES FOR 
CAR COUPLERS.  

Cross-Heads, Rockers. P)ston�Heads, 
etc., for Locomotives. Steel Oastings oj every description. 

C H ESTER STEEL CASTI N G S C O "  
Works, Ohester, Pa. Office, 409 Library St" Phila" Pa. 

Oil extracting apparatus. W. O. Rohblns . . . . . . . . . . . 523.732 Oil tank retailing attachment, Maley & Martin ... . dale . .. . . . . . . . . . . . . . . . . . . .. . . . . . . . . . .. . . . . . . . . . . . . . .  523.816 
son . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  25,079 

A
P'jfJ�iht�; & 'g��p:�tb�y�: . .  ':'.ear�n.� .. . :li��

o:g 25.065 ARTESIAN WELLS. -BY PROF. E. 
Carbons. arc ligbt, Helios Electric Company . . . . . . . .  25,081 G. Smith . A paper on artesian wells as a source of 

gil�n�e1gb���t��rs �i�e�rihe�8.S�r::;:· f·or; ·M: 523,716 
0rd�:��� ·i,r,,·.;eb·-ioadiiig,; '(�ross'& 'Pohiii:::::: : ': g�:�� 
Ore concentrator. T. C. McCleery . . . .  . . . . . . . . . . . .. 523,774 Ore sampler, G. L. Hooper . . . . . . . . . . . . . . . . . . . . . . . . . . .  f>2R,664 Ore sampling' machinery. G. D. Potter . . . . . . . . . . . . . . 523,731 
Ore, winning metals from magnetic iron, E. Nienstaedt . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 520.680 Organ player, automatic, J. A. Brodin . . . . . . . . . . . . . . 5'23,829 
Overseam for fabrics. H. H. Fefel . . . . . . . . . . . . . . . . . .  523,931 Packing, piston rod, E. Ii'. Lewis . . . . . . . . . . . . . . . . . . . . 523.671 Paddlewheel and rudder. stern. J. M. Mitchell. . . . 523,817 Paper cutter. reversible, F. Peters . . . .. . . . . . . . . . . . .  523,965 Paver del ivering machine, coin�controlled, G. A. Hastings . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  523.936 
Pen or penCIl case. F. J. Hille . . . . . . . . . . . . . . . . . . . . . . .  523,812 Phonograph, coin-controlled, T. H. Macdonald . . .  523,748 Pill macb ine. Chrisler & Smith . . . . . . . . . . . . . . . . . . . . . .  523,785 Pipe. See Tobacco pipe. Pipe wrench. C. Hall .. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. 523.810 Pipe wrench, D. P. Stanton . . . . . . . . . . . . . . . . . . . . . . . . . .  528,691 Planter. potato, D. M. Baldwin . . . . . . . . . . . . . . . . . . . . . .  523.951 Plastering retarder and making same, W. M. 

Dawson . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 523.853 
�ost. See Fence post. Potato cutter, seed, H. C. Odell . . . . . . . . . . .. . . . . . . . . . 523,750 
Press. See Ba1ing press. Printing press. 
Press, E. C. Williams . . . . . . . .  .. . ... . . . . . . . . . . . . .  523.802 Pressure regulator, fluid. Veeder & Priest , .. . . . . . . 523,873 
Printing press, embossed. Johnston & Bergh . . . . . • 523,914 Propelling mechanism for carousels, etc . •  C. 
PU.:;;��� H: Cbaridfer:: : : : : : : : : : : : : : ::: : : : : : :: : : : : : : :  ��:�� Pump, electro�magnetic reCiprocating, C. J. Van Depoele . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  523.822 
Pump. portable barrel , M. B. Brooks . . . . . . . . . . . . .. . . 523.757 Pump regulator. W. B. Mason . . . . . . . . . . . . . . . . . . . . . . . f 23:000 Rail joint. suspended, O. H Lang . . . . . . . . . . . . . . . . . 523,796 
Rai lwav cbeck and indicator. Lord & Leason . . . . . .  5:.'.3,859 Railway R'ate, Barre & Currier . . . . . . . . . . . . . . . . . . . . . .  523,7M �ll:�� �:i�

r
j*l�t�'a

t
B�H�;:�,i'�:::::::::: '::::::.: �:;m� Railway Signal, F. E. Kinsman . . . . . . . . . . . . . . . . . . . . ..  523,723 

Cartridge sheUB. Union Metallic Cartridge Com" water supply. Essential geological con ditions of arte .. pany . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 25,084: s ian wells. Some chemical features of artesian well 
Chinaware. artistic ceramic products, and earthen" supply. Contained in SCIENTIFIC AMERICAN 8up� ware, I�udwig Wessel Actien-Gesel1schaft fur PLEMENT. No. 943. Price 10 cents. To be had at40this Porzellan und Steingut Fabrikation . . . . . . . . . . . . .  25,083 office and from all newsdealers. 
Cigars, Marx & Wire Cigar Company . . . . . . . . . . . . . . . •  25,066 
Clock c",ses, Waterbury Clock Com.panr . . . . . . . . . . . . 25,086 0 I L WE L L S U P  P LY �O conf��:iig:h���.�:: .����: .��� . ��l�, • •  �. ���. ���.�: 25,068 i U t 

Glue. J. A. Just . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  25.073 '[ Manufacturers of everythin!l needed for 
����y�t;:�:·efec�\��i�W�t.r: '0: Macali"ii 'O,iriipany: �,� A RT E 5 1  A N W E  L L5 Metal and glass, cleaning and polishing compound ' for. C. H. Starin . . . . . . . . .. . . . . . . . . . . . . . . . . . . . . . . . . . .  25.075 
Metal Dolish, A. Foote . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  25,076 
Oranges, lemons. and walnuts, L. Contencin & Son . . . . . . . . . . . . . . . .. . . . .. . . . . . . . . . . . . . . . . . . . . . . . . . . . .  25.069 
Pistols. revolver. Smith & Wesson . . . . . . . . . . . . . . . . . . . 25, 085 
Remedy for catarrh , F. J .  Cbeney . . . . . . . . . . . . . . . . .. . .  25,001 Remedy for diseases of hogs, G. H. Hall & Com-

f
�o�l��� ��:h?�!: �r;:� C������r£Afu��t:, 
Tools, etc. l llui)'d cataloQue, Iwice funs, 

and discount sheets on request. 

Pittsburg, Oil City and Bradford, Pa. 
Also. 32 Cortlandt St., New York. pany .. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. . . . . . . . . . . . . . . . . 25. 078 

Sad irons, Colebrookdale Iron Company . . . . . . . . . . .  2.').002 C H EMISTRY OF BACTERIA. - BY 
���p c�g:mcii�aJin�igJ;���s?Op�fna�yai;d · glass: ·W: 25,067 R. Warington .  A discussion of the chemica1 acti(lns 

('0 Hamore .  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 25,075 ���f,I!�d�RYo� h���c�ea��:Soff t��Cb��he�r�� ����,��e t �� Spe8�firiip!�; . ���.����� . .  ��e�: . . �����i.�� . ?���i.��� 25. 080 their relations to allricu l ture . Contained in SCIFlNTIFIC 
'l'ea, packag'e hlended. Seilman, Rice & Company . .  25. 07 0  ��g:�'i.1t';.t ��r.����E:"� �� !!?.rewsa:��:r�? cents. 
Toilet preparations, certain. M. Meyberg . . . . . . . . . . .  25;072 

A pI'j u t ed copy of the specification and drawing of 
rs���3

t
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t
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n 1��1� ;�fle��i��r��;b�daflo!i.a�gf: �:nc�r}�� 25 cents. bl ordering please state the name and number 
of the  patent desired. and remit to Munn & Co., 301 Broadway, New York. 

C a n adian p a t e n t s  may now be obtained by the in
ventors for any of the inventions named in the fore
going list, provided they are simple, at a cost of $40 each. If complicated the cost will be a little more. For full 
Wg�i:'

c
t�b:;" ���r: :��. ��;ii.I: b!,;%,�:l(i. New 

Durable-Easily Applied. This roofing is manufactured 
from natural Trinidad asphalt 
materials, and wilJ not dry up and become brittle under ex
posure to the weather as coal ... tar rOOfings do. 

pr Send jor Free Samples 
and Circulars to 
WA RREN CHE�I ICAL 

&; Ml<'G. CO. ,  Sl) F u  Iton Street, 
New York, U. S. A. 

STAR R ETT'S I M P ROVE D B EVELS '����i:��� Blade and stock slotted through II and through, ibus admitting 
---:-�-� � � � t�ij�:jm:itts �h��i::it��

t g:��: IUUS'd.+. I I  II Clamping screw head not shown 
Cata- CCc� I' II II I  Let into a rabbet flush with the ��� # IIII� II ��f�� ��:�?C�':8�cfn W�I�r�: sizes. 6 Inch, $1.25. 9 inch. $1.5 0. 12 inch. $1.75. 
l S STARRETT Manufacturer of Fine Tools, 

, • , P. O. Box 13. ATHOL. MASS. 

UNDERGROUND ELECTRIC RAIL-waY·-A condensed account of the City & South London R�i Jway. showmg its essential features and giving some 
of the more important of its detai l�. With one i l Justra ... 
tion . Contai l led in SCIENTIFIC AMERICAN SupPLEMENT. No. 93i'i. Price lU cents. To be had at this 
Office and from all newsdealers. 

For Electrical and. Ex
pe>imental Work. 

Fm' Gunsmiths &; Tool 
Makers. For Gene'l"al ���:JiI;; •• Machine Shop lVorl,. 

;0 High Grade Tools ; 
penor in constructio:,

l
¥:�t��t ���lg�o':�; lathes made, and quality considored, the 

cheapest. ,send ,fo)' catalogue and pl·ices. 
W. F. & JOlIN BARNES CO .• 1999 Ruhy St .. Rockford. Ill. 

B U Y  
T E LE P H O N E S  
That are $lood-not i .  cheap things." The difference in cost is litt1e. We guarantee our apparatus and 

I guarantee our customers against loss bv ratent suits. Our guarantee and instruments are U O 'l� 1 G O O )) .  
WESTERN TELEPHONE CONSTRUCTION CO., 440 Monadnock Block, CHICAGO. I Largest }'fanujact'Ulrcrs oj 'l'eZephones in the United States. 

STEVENS PATENT 
FINE ADJITSTING AND TRANSFER 

IN!!IIDE CA I,I PER. No. lOIS. 
Price List. by mail. postpaid. 6 inch . . . . . . . . . . . .  $1.50 [ 10 inch . . . . . . . . . . .  $2.00 

8 u . . . . . . . . . . .  1.75 12 " . . . . . • • • • . .  2.25 
Ideal and Leader Spring Calipers and 

DIviders, Ideal Surface Gauges, Depth Gauge�, and Fine Machinists' Tools. 
II:ir Ill'ustrated. catalogue jree to all. 

J. STEVENS ARMS &; TOOL CO. P. O. Box 230. Chicopee �'alls. Mass. 
SCI ENTIFIC EXPERIMENTS. - D E-
scription of some simple and easily performed scientific experiments. Foucault's pendulum, exchange of water and wine, the bird in the cage, the five-pointed star, the 
�� o� \fl�:ti�\��g:. 

a J�h��f�:ds�rtaccI��ili¥� l�hEei�� CAN SUPPLEMENT, No. � ' :i .  Price 10 cents. To be had at this office and from all newsdealers. 
NOVV' El.EADY ! 

Fourteenth Edition of 
Experimental Science 

1 2 0  I'ages D n d  1 1 0  S u p e " b C u t. added. 

Just the thing for a present for any man woman student, teach er, or any one interested in SCience. ' 
In the new matter contained ill the last edition will be found tbe Scientific Use of the PlJonograph the curious opt.ical illusion known as the Anorthosco'pe together 

with other new and interesting Optical Inu'sions the Optical Projection of Opaque Obj,�cts. new experim'ents in PrOjection, Iridescent Glass, some points in Photo. §;�l�J;s ��c�l��t�icI:rD?sgr��i�'�', �t�1rr�aaT�{r�S'F?��'; 
er, Electrical Rocker, Electric Chimes, How to Color Lantern Slides, Study of the Stars. and a great deal of 
other new matter WhICh will prove of interest to scien� 
tific readers. 84 0 pages. 782 fine cuts, substantially and heautifully bound. Price in cloth, by mail. $4 .  Half morocco, $ ;') .  

lir'Send j01" illu stra ted circutnT. 

M U N N  & CO. ,  Pub l ishers, 
Offi ce of the SCI E N T I F I C  A M E R I CAN, 

3 6 1  BROAD W A Y ,  N E W  YOR K .  

© 1894 SCIENTIFIC AMERICAN, INC



AUGUST I I ,  1 894.] J c itut i f ic �tUtticau. 

NEW AND VAL�ABLE �Hm �TAT� UNIV�R�ITY, ��lumau:, �hi�, ��H��tJF tN�IN�tRIN�. Books for Practical Men Four-year courses in Civil, Mining, Mechanical. and Electrical Engineering, and in Industrial Arts. A two
year course in Clay Working. Each department is well equipped with appliances for instruction 

A catalogue will be sent on application. 
RECENTI.Y PUBLISHED. 
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To his own interest. who deals in Arms and Ammunition or who �boots a lIlfie 
Pistol, or �hot Gun and hM not a lJopy of IDEAL H .\1\TI I::!OOK, !'o. :I. A 80 page� of solid information. Just out. (Me .... �ion Scientific American.) BE ALIVE and send for one FR.Ki': t() aU countrie3. Send stamps for p03tage. lItEAL lI FG. CO .• Drawpr b6U, N e w  Jl avell, Ct •• 1-'. 8. A. 

BRANNT.-The Painter, Gilder. and Varnlsher's VANDUZEN SJ�t PUMP TY P E W R I T E R  H EATI N G A N D V E N TI LA T I O N . 
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Staining, Sign-Writing, Varnishing, GlasB-Staining, and 
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Contrast of Colors. 27th edition. Revised, enlarged, 
and in great part rewritten. By William T. Brannt. 

T H E  BEST IN T H E  WORLD. 
Pumps Any Kind of Liquid. 
Alway. -'order. never Clogs nor freezes. Guaranteed. 

EED I A competent Heating and Ventilating 1<Jngineer may 
do as good work add:.;ess as fO.Hows : P. Q. Box 284, Worces�er, Mas8., any high priced ' statIng experIen'-?�J, locality Of. form�r servICe, refer
achine. Special.. ences, and other inrormation, With a VieW to permanent 
adapted for use engagement. 
private corre- 1 ---------------------

12mo. 415 pal'<es. Price . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . $1.1)0 
I,ANGBEI  N .-A Complete Treatise on the Electro-

8:r�:����s�fc �����tio;��fIi�8h
n
lp�l�fJ�

o
�r��

i
�1s

a
�� 

the Contact and Immersion processes
p 

the Coloring of 
:

e
���c:�li��

tb
oCf

d8t�� 
G
E1��I�� 

a
it?eru��t�:

n
f)y�a��� 

Electric llachlnes, Thermopiles, aDd of the Materials 
and Processes used in every Department of the Art. 
Translated from the German of Dr. George Langbei�� 
by William T. Brannt. Second edition. Enlarged. 1"" 
engravings, 458 pages. 8vo. Price . . . . . . . . . . . . . . . . $4-.00 

lUAU{)H LINE.-The Mine Foreman's Handbook 
of Practical and Theoretical Information on the Open .. ��7i x�����t

i
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designed to assist Students and others in Passing Ex .. 
aminations for Mine Foremanships. By Robert Mauch
line, ex-Inspector of Mines in Pennsylvania. A new 
edition. 114 engravings. 8vo, 337 pages. Price . . $3." a 

B RAN S T.-Varnishes, Lacquers, Printing Inks, and 
Sealing Waxes ; their Raw Materials and their Manu
facture. To which is added the Art of Varnishing and 
I ... acquering, including the Preparation of Putties and of 
Stains for Wood, IvorY

b 
Bone, Horn and Leatber. By 
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I<; n w  AR US' 900 Examination Questions and An
swers for En�ineers and Firemen (Stationary and Ma
rine) who deSire to obtain a U. S. Government or State 
�Jf{i���' 24��a::�
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H A  U PT .-Street Railway Motors ; with Descriptions 
and Cost of Plants and Operation of the Various Sys
tems in Use or Proposed for Motive Power on Street 
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RO�E.-Modern Steam Engines. An Elementary 
Treatise upon the Steam Engine, written in plain lan
guage for use in the Workshop as well as in the drawing 
office, giving full explanations of the Construction of 
Modern �team Engines, including diagrams showing 
their actual operation, together with complete but sim
ple explanations of the Operations of the various kinds 
of Valves, Valve Motions, Link Motions, etc. By 
�::J'�r'::'!.:��Tii�';�· 35��:�l:.
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P"'" The above or any oj our Books sent by mail, free oj 
postage. at the publication prices, to an'll address in the 'world 

W" fllustrated circulars. showitng jull tables oj contents 
oj all oj the above val'Uable books, will be sent free to anyone 
in any part oj the world 'who 'will send his address. 

IrF OUr New and Revised Catalogue oj Practical and 
Scient'ijic Books, 90 pages, eVD. as well as our other Cata
loguesand Oirculars, t he whole coveringeverll branch oj Sci .. 
ence appUed to the Arts, sent free and free 01 postage to any 
one in any part of the world who will furnish his adWress. 

H E N RY CAR E Y  B A I R D  &. CO. , 
INDUSTRIAL PUBLISHERS. BOOKSELLERS &; IMPORTERS 

S10 Walnut 8t.,  Phil adelphia, Pa. , U. 8. A .  

Perfect Newspaper Fi le 
The Koch Patent ��ile, for preserving Newspapers, Mag-
��t�:
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:I� CAN and SCIENTIFIC AMERICAN SUPPLEMENT can be 8upplied for the low price of $1.50 by mail. or $1.25 at the 

RW8�E�T\�!�cPaXft'ERIf:s'1�� ,,b��
r
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��� every one who wishes to preserve the ·paper. Address 

lUUNN & CO •• Publishers SCIEN�'IFIC A�IERICAN 

ARM STRONG ' S  * P I PE  * TH READ I NG  
-AND-

CUTTI N G-OFF MACHI N ES 
Both Hand and Power. 

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

in
§t��J

i
��l��:s ; uni1'ersallJ/ acknowledged to be 

THE BEST. ar"Sendjor catalog. 
ArllistrOlltr Mfg. C o . ,  

Bridgeport, C onn. 

MUSIC AND LONGE VITY. -A PAP ER 
by Ephraim Cutter, M.D., in which the author endeavors 
to show that music prolongs or is thought to prolong 
Hfe ; that diseases peculiar to and preventive of long
evity are those that impede the circulation of air, blood 
and nerve force. 1.'hat music is physiological ly capable 
of enlarging the chest and the Capi l laries and of calming 
and regulating, if not increasinl! nerve force, and that, 
other things being equal, longevity sbould belong to 
musical people. Contained in SCIENTIFIC AMERICAN 
SUPPLEMENT, No. 924. Price 10 cents. '110 be had at 
this office and from al l newsdealers. 

J U S T  P U B L I S H E D .  

Star * 
By R ichard A. Proctor, F . R , A . S. 

per Hour. 
Cost $7 tc? $75 elch. Addre .. 
THE VANDUZEN & TIFT CO. ,  

102 t o  108 .E. S e  . .  nd S t  . . Cincinnati, O .  

t''!�?or
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y L:-�i' I N VE NTO R Write us. We 

machinery to w01.·k both 'w
e
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I�:� :rr!�� 
(�all make your i n v e ntion chellp. 

D O W  WOIID & IRON WliS., L o u i sville, Ky. 

on't Kil l Yourself SMOKING. Use the M LESS SMOKER CURE N O  SMO K E  I N  TH E M O UTH . 
the flavor and enjoy

a cigar without the 
used for cigarette 

makes it absolutely 
as it prevents inhalingj 
to quit the habit when 
Setid for free circular 

you �re skeptical. RYERSON D. CATES, B. 1205, 1�8 La Salle St. J Chicago. 

SCIENTIFI C AMERICAN DYN A MO. 
Description of a plain shunt-wound dynamo of simple 
construction, capable of supplyipg a curreJ?t of from 60 
to 75 11O-volt incandescent lamps. or of bemg used as a 
5 h. p. motor. This machine was' constructed especially 
for the benefit of the readers of ",the Sdf'llti.fic A me,ricant 
by Mr. W. S. Bishop. of New Haven, Conn. It is de-
���
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��?r�t
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e
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use. but who do not care to enter'into the suJ;lject scien
tiflcally. With 24: illustrations. Contained in �(,IENTn�IC 
AM ERICAN �UPPr.EMENT. No. �6!l. Price 10 cents. To 
be had at this office and from all newsdealers. 

T h e  Most U M eful '1'001 in any 8hop is the R I V E T T  L A T H E  
MADE BY FANEU IL  WATCH TOOL CO. 

BRIGIITON, 
BOSTON. MAS ... . (T. I!I. A. 

=-1!1� .... iiI_�l.:�f,,";:��;�I:ZI,I�n�;
t��erested. write 

Exposition. 

MESSRS. MUNN & Co., Solicitors 
of Patents, have had nearly tIfty 
years' continuous experience. Any 
one may quickly ascertain, freet 
�����bl:b/��:i���ro El��

b
r C�� 

Communications strictly conflden. 
tia\. A handbook of patents and 
how to obtain them sent free. 

PATENTS 
taken throngh Munn & CO. receive 8pecial notice In the Scientific Anur. ���imil�ifJI��!���g, :a�

e
t�� l��:::i circulation of any scienti:fic work. t3 a year. Specimen copies free. Address MUNN & CO., 

New York. 361 Broadwa.v. 

TYPE W H EELS. MODELS I...EXPERIMENTAL WORK. 8MAU:I'IVICHII,m NOVELTIES 8. ETC. NE.W YORK STEnCIL WDRKS 100 NA8SAU 8! N .. Y. 

Sent 

WATER T U B E  B O I L E RS. -AN 
planation of the princiJtles involved in the design aud 
working of water tube boilers ; the conditions which, for 
various purposes. they ought to fultHl ; and the con
strucLive arrangements most likely to satisfy such con_ 
ditions. With 24. illustratiom.. Contained in SeIEN-
�!�l�t6�

E
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and from all newsdealers. 

la!JtaGOG-e 3 3  HARTFOR D  ST. .BOSTON,MASS. SE N D  FJ)R , L8_9 4 CATA L O G U E  

B ELL TELE P H ONES Receivers, Tr�nsmit. 
ters, Bells, Wlre, and 

all supplies for complete equipment of Telephone and 
Telegralb lines. S('nd for descripN11c price listbalsn Tf'le-

%a��.� 7frc�k��li�'��als�tt:E:;i:EJ�w JY�K� NNELL 

TO BUS I N ESS MEN 
The value of the SCIENTIFIC AMERICAN as an adver

tising medium cannot be overestimated. Its eirculation 
is many times greater than that of any similar journal 
now published. It goes into all the States and 'l'errito
ries, and is read in all the prinCipal libraries and reading 
rooms of the world. A business man wants something 
more than to see his advertisement in a printed news
paper. He wants circulation. '.rhis he has wben he ad
vertises in the SCIENTIFIC AMERICAN. And do not let 
the advertising Silent influence you to substitute some 
other paper for the SCIENTIFIC AMERICA N when se
lecting a list of publications in which you decide it is for 
your interest to advertise. This is frequently done for 
the reason that the agent gets a Jarger commission from 
the papers having a small circulation than is allowed on 
the SCIENTIFIC AMERICAN. 

For rates see top of first colnmn of this page or ad
dress IUUNN & CO •• I' ublish ers. 

361 Broadway, N ew York. 

CK A ORE BREAKER 
Capacity u p  to 200 tODS per hour • .  

Has produced more ballast. road metal, and broken more ore th811 all other Breai(e s combined. Builders of High Grade Minin� Machinery. King-Darra.li!"h Concentrator. Connersville Blowers. 
�end for Catalogues. C AT E S  I R O N  W O R KS ,  

:)0 C S o .  V l i n t o n  � t  • • (� h i c a U" () 
N. Y. 237 C. Franklin St .. Boston. Maps. 

PROGRE SS OF SCIENTIFIC DIS- The Bai ley Automatic Bicycle B rake covery.-By Lord Kelvin. Abst.ract of the pre�idential 00 is as quick in aetion as thought it-
r�l��e.f

s 
i�R�JiE��iF�OY����ib��' ���P�]��s:aNT. C�I�: self. So unobtrusive. the rider 

940. Price 10 cents. fro be had at this office and from rig�}�/�t�ei����� :n
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:i� all newsdealers. it gives him when wanted. BAILEY MFG. CO., 207 S. Canal St., CHICAGO. Useful Books! I DEAF�!�t�Ig�tll""EE�U���;��;!��'�oi[:��;'��� 

Manufacturers, Agriculturistst Chemists, Engineers combined. Whispers HEARd. Help ears 8S glasstlS be!p 
Mechanics BuHders, men of leisure and professiona� eyes. F. Hl8cox only, M6S-S-B'way, N.Y. Book of proofs FRE E 
men, of all classes, need good books in the line of 
their respective callings. Our post office department MIXING MACHINERY. 
permits the transmission of books through the mails Latest Improved For all purposes 150 ditl'erent kinds 
at very small cost. A comprehensive catalogue of and sizes. J. H. 'DAY & CO., Cincinnati, Ohio. 
useful books by ditl'erent authors, on more than fifty 
ditl'erent subjects, has recently been published for LIGHTN ING C O N D U C T O R  S. - A 
free circulation at the office of this paper. Subjects �i�I�:�b� ��:C�i��
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C
d classified with names of authors. Persons desiring a in SCIENTIFIC Al\IERICAN SUPPLEMF.NT, No. 906. 

copy have only to ask for it. and it will be mailed to ���:d!�I�;�
ts. .110 be had at this office and from all 

them. Address, 
lUUNN & CO.,  361 Broadway, N e w  YOl'k . 

EXP ERT M O D E L M A K I N G . Est��J��hed � HIGH GRADE ONLY. Warranted. Contract- J. C. SEYL. Prop. Chicago Model WorkS Chicago. 11\. 179 
ors desiring a trustworthy Jack Screw. ad- E. Madison St. Write for Catalogue of Model Supplies 

* * * dress RUMSEY & CO., Ltd., Seneca Falls. N. Y. . --------
A series of twelve elegantly printed Maps of the T H E  ART OF BOOK AND NEWSPA-

2 .75 Buy. our t�t�a����;li���l B!t�e�:"'r,:;r.: 
Heavens, one for every month in the year. Specially per IIlustration. -By Henry Blackburn .  Three interest-

. bant handle. Made ofhest mate-
prepared for use in North America. ,"Vith descriptions lug lectures on the present status of book and newspa- fO!:!e�a::q�f:�K�: 
accompanying each map, giving the names of the prin- ��r 
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:h����i-r a:d�iie�hf���:�!��:��: cipal stars and constel1ations, showing their relative the original artist has in it ; what part t he  photographer, d Id h 

posi thHl� at given hours and days of the month. and what pRrt the wood engraver • •  , Process " work- prices. WRITE �O�b��t�r 'o�or l:rtg� ;�iei��u�����1. 
A most beautiful and convenient work, speCially }��eP������i�C;:oOc���s':I��:e�!���:.el��ri.�id����i�:]�f OXFORD MFG
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adapted for the use of those who desire to acquire a class of il lustrations in which the artist of the future _____________ � _____ � _ �  _ __ _ _  _ 

a general knowledge of the starry realms. :��h��
v
�h�n 

c
�':l.�

o
�:e\;\� ��r:oh:�ii

o�f
t�c;in��th 

C��: $ 1 000 for an Insect that the MAGIC MOSQUITO 
'1'0 which is added a description of the method of tained in SCIENTIFIC AMEUICAN SUPPLEMENT. Nos. will not km?�r?R�! ���a

Iil"�!��o�;�l��,��I,�l��'�! 
preparing and using artifiCial luminous stars as an aid I 950. 951 and 95�. Price 10 cents each. '1'0 be had driving away mosquitoes Non-poisonous. Sold every-
in fixing in the mind the names and places of the at this office and from all newsdealers. where. SALLADE & co • •  53 W. 24th St., New York, Mfrs. 
various stars and constellations. by Alfred E. Beach. EDG-E TC>C>L& DISPOSAL OF THE GA-R:ii<\:GEAND Altogether this is one of the most popular. useful are often nearly ruined by using a grind-
and valuable works of the kind ever published. stone not adapted to the work. Our 

One quarto volume, elegantly bound in cloth. Price ��ft�r: f����r:
d
��:r:�y

v��,�y of grits 
$�.aO. postpaid. ur M nd G t 1 which ;l!1�� g::;: :�u so":n� i�j�m

a
aUno,g?R, 

MUNN & CO., Publishers, GRA FTON !"TONE COM PAN Y, 
361 Broadway, New York. No. 80 River Street. GRAFTON, OHIO. 

Waste of Cities.-By W. F. Morse. A statement of what, 
during the lar,t two years, has been added to our know
ledlle on the subject of the disposal of city garbag'e and 
refuse ; with special reference to the disposal by fire of 
the organic waste and garbage of the Chicago Fair. 
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all newsdealers. 

and HEAD NOISES relieved by using 
W i l s o n ' s  C o m l n o ll 8ense Eal· B r u m s  
New scientific invention, entirely different 
in construct.ion from all other devices. As
sist the deaf when an other devices faU, 
and where medical skill has given no relief. 
They are safe, comfortable. and invisible; 
have no wire or string attachment. \\ rite 
for pamphlet. J1iF .... �[elltion this paper. 

WILBON EAR I'RUM MFG. CO., 
LOUISVILLE, Ky. 

ICE HOUSES. - D ES C RIPTION OF 
ice houses as they were bui lt a century ago. Contained 
in SCIENTIFIC AMERICAN SUPPLE.i\U:NT, No. 933. 
Price 10 cents. 'ro be had at this office and from all 
newsdealers. 

MATCH � MACHINERY. 
Latest improved. Complete plants furnished. JOB. C. 
DONNELLY, 1209 Buttonwood Street, Philadelphia, Pa. 

THE Gouverneur, N. Y. 

VOLN EY W. M ASON & CO. 
FRICTION PULLEYS, CLUTCHES, and ELEVATORS 

PROVIDEN CE, R. I. 

V E GETABLE PARCHMENT.-A VAL-
uable paper on the properties. uses and manufacture of 
th is product. Contained in SCIENTIFIC Al\nm.ICAN SUP
PLEMF.NT • .No. 94a. Price 10 cents. To be had at this 
office and from aU newsdealers. � �=E 1\ C L AN-O FI N E  GRAY IFION AL50  ST E E L  

� 1:: ' CASTINGS FFI� SPECIAL  ERN S ALL�DEVLIN Y. co-: 7 F IN"  TINNING JAPA -�A1T 
I tlOMA� '" � F lN 'SH 'NG . NN o r  LEHIGH AVE & Al'(1ERICAN-S PHllA 

Talcott's  Acme Steel Belt  Hooks. 
Stro ng Gr ip  on the Belt ing 

See illustrated notice in SCI. 
AM., July 7. 18W. page 7. 

Trial packa.li!"e containing 100 

�1!!I1I!!!!!��i!!II!I!!!i!!!i!!!F ft���:d ����l�cv.is��' $1.00. De-
W. O. TA I,COTT, 16 Sabin St , Providence, It. I .  

ELECTRO M O TOR. S I M PL E ,  H O W  '1'0 
maKe. By G. M. Hopkins.-Description of a small eJectro motor devj�ec1 and Ctlnstru cteri with a view to assisting amateurs to make a motor wnicb might be driven wltn advantage by a current derived from a battery, and which w(luld have sntticient power to operate a foos; 
lathe or any macblne requirinll not over one man power. W ith 11 figures. Contained in �CJlf,NTIFI f' AMEIU(,AN 
SUPPLIf,!\I �;NT. No. fi4 1 .  Price 10 cents. To be bad at 
this otl1ce and from all newsdealers. 

D'Unger Long Distance ElectriC TeleDhones 
Bold outright for aU purposes except Public Exchanges. Protected by patents which are guar-
��\r
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WrUe Jor Descriptive Uircu1a.r. Agents lVanted. 
THE D'UNGER ELEC'1'RICAL TELE-

167 Dearborn lt��e
E MFG. COCHICAGO, ILL. -----

A New and Valuab le BOOK .  

1 2,500 Keceiph. 7 O S  Pa g-e". Price $5.  
Bound. i n  Sheep. S6. Half-"Morocco, $6.JO.  

This splendid work contains a careful compilation of 
the most useful Receipts and Replies given in the Notes 
and Queries of correspondents as pubJished in the l'"'ci. 
e n t i li c  A Inericnn during- the pastflfty years ; together 
with many valuable and important additi ons. 

O \l eJ' T n' � h ' e  'l'h u lI �alld selected Receipts are �:f;;g cro�������ed�
a
)ris

e
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r
la�\t�

c
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volume of the kind ever placed before the public. 
The work may be regarded as the product of the stud. 

ies and practical experience of the ablest chemists and 
workers in all parts of the world ; the information given 
being of the highest value. arranged and condensed in 
concise form convenient for ready use. 
Almost every inquiry that can be tboug-bt of. relating 

to formulre used in the various manufacturing ina us· 
tries, will here be found answered. 

Instructions for working many ditIerent processes in 
the arts are given. 

Those who are eng-aged in any branch of induftry 
probably win find in this book much that is of practical 
value in their respective callings. 

Those who are in search of indepentient business or 
employment, relating to the borne manufacture of sam
ple articles, will find in it hundreds of most excellent 
suggestions. 

� Send jor Descript-i1Je Oircular. 
MUNN & CO., Publishers, 

8CIENTIFIC AMERICAN OFFICE, 
361 Broadway, New York. 
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O R D I N A R Y  RATES. 

I u si d e  P alre, encl. i n s e r t i o n ,  - ':i c e n ts a l i n e  
B ack PaKe, eac" i n sertion, - - 81 .00 a l i n e  

P- For Borne classes oj Advertisements, Special and 
Higher rates are required. 

The ab ove are c"arges per agate line - about eight 
words per Hne. This notice shows the width of the line, 
and is set in agate type. Engravings may h ead adver
tisements at tbe same rate per 8.l!ate line. by measure-

���fve� !te 
p��Ui,;'tr�

S'bffi�d
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TY::::!d�; 
morning to appear in the following week's issue. 

ELECTRIC ITY * 

ARCHITECTURE * 

M(CHIN ICIL DRAWING .  

FREE APPARATUS. 
Diplomas awarded. Conroes in other trades. all 

Inclnding thorough InstructioD in Mathematics and 
Physics. Send for Free clrcnlar. stating subject you 
wish to study. to The C orrespondence School of 
I n du s t l'ial  �Ci e]] Ce8, Scranton, Pn. 

AGE"'S WANTED FoR. FINE TOO. 15 IN EVERYSHOP. 
It CAT���R t1.H.BESLY & (;0. 

·ANDAGENCY. CHICAGO, . I LL.U.5.A.-
COLD FO R C E D  P R O D U CT .  

" Ro�ors' llrivo Scrow." 
Patented M a y  10 ,  July 19. 1887 ; 

July 10. 1888 ; . 
July 19. 1892. 

cheaper than 

It will turn like a screw 

into wood when driven 
with a hammer. and 

will not break the 
fibers of t h e  

wood. 
a common SCl'ew, 

and. being cold JOTg
ed. the entire surface 
has a metallic skin. 

For applying steps to Elec
tric Light Poles. it has no supe-

rior. 
p,- Send lor samp!eB to 

A M E R IC A N  S C R E W  C O .  
P R OV I D E N C E ,  R .  I • 

SCI ENTIFIC AMERICAN SUPPLE
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10 cents. Also to be had of newsdealers In all parts of 
tbe country. "l' I :--ADJUSTABLE H O L D E R S  

I '> FOR I / 1/ I NC A N D ESCtNT LAM P S . 
, I " nCWHITE GO.  W O RC E ST E R ,  f,'" ! � SEND  FOR C I RC U L A R S . M AS S ,  
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The ' 
American 
Bell Telephone 
Company, 

125 Milk Street, 
Boston, Mass. 

This Company o w n s  Letters- I 
Patent No.  46 3 , 5 6 9 ,  granted i: 
to Emile Berliner N ovem- i ( ber 1 7 , 1 8 9 1 ,  for a combined 

;:."::: 
Telegraph and Telephone, 
and controls Letters-Patent 
N o. 4 7 4, 2 3 1 ,  granted to � 
Thomas A. Edison May 3,  � 
1 8 9 2 ,  for a Speaking Tele- i,.tif.:· 
graph, which Patents cover 
fundame ntal inventions and 
embrace all  forms of micro· i 
phone tran smitters and of ( 
carbon telephones, J .... --.... -..-..-.... ---------. ....-...-----------,- ---.... �---

. 

J t itut if i t  �tUtrintu. 

THEfiVBEST 1 "  N a ti Q oat" 
I Trial Proves It. Typewriter. 

UP TO DATE with latest a n d  handIest devices. Perfect Manifolder. NATIONAL TYPEWRITER CO., 
Writes in many colors. Ask for Special Sept. OWer. CaU 'g "E" free. 1 23d & Arcb Sts.,Pbiladelpbia,Pa, 

THAT'S T H E  W H E E L ! 

a:w- Write lew Oatalogue and Agency. 

T H E  B LACK. M Fa .  co.,  E R I E , PA. 
MAN UFAC'l' U R E  OF :5ICYCLES.-A 
very comprehensive article Jl iving the details  of con
struction of every part of these vehicles. With 15 en
graV i n l18.  Contained in SCI ENTIFIO AMERICAN SUP. 
PLEMENT. No. 9 0S. Price 10 cents. To be had at tbis 
office and from all newsdea.lers. 

'ECLIPSE" GRAVER, DRILL & TOOL SHARPENER 
For holding tools of every �"J;�l'at,}?nio 

f
a�� a"n�r[.p
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practical, economIcal and indis
pensable tool for tbe purpose. 
Tools last IOllller, retainlnrr ac-
curate cui}�':,'f,1i�� �.

al1 t meso 

P"" Send jO'l' illustrated circular. 
E. F. B O W M A N  & CO . . 

20 to 36 Cbestnut St •• Lanooster, 
Pa • •  M Crs. of Engravers', 

Watcbmakers' and Jewelers' 
TOOls and Supplies. 

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

Celestial Planisphere and Handbook. 
For descriptive circnlar, address POOLE BROS., C h icago, I l l .  

You can 

"DO THE REST" 
yourself as easily with a 
Kodak as with any otber 
camera-an illnstrated man· 
ual. free. with every Kodak, 
tells how in terms that the 
merest novice can understand; . but if you prefer 

" You Press the Button, 
We do the Rest." f il� EASTMAN KODAK CO. � KODAK8 Rochester, ' � ljJ $8.00 to $100. N. Y. /, � Send for Catalogu •• 

.. � 
S cientif i c B!!!!! Cata logue 

RECENTLY P U B LISHED . 
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be mailed free to any address on application. 
llI UNN & CO . . Publishers SCIENTIFIC AMERICAN, 

3 61 Broadway, New York. 

114 to 60 H. P. �terling, I l l . ,  P. O. Box 148, 

�. . .
. 

. Is where you must address for 
printed matter and informa
tion regarding the 

Motor of the 1 9 th Century. 
Used any place. by any one, 

•. . 
_ 

_ for any purpose. 
Many imitatioJJs. 

__ Only one original. 
EOONO ..... R, .... :i."iii? Charter Gas E n g i n e  Co. bIMPLICITY, 8.1.l'BTY. 

TOWERS A N D  TANKS 
PA TE N 'I' S .:C TI O N A L  

ALL I RON TOWERS 
o f  4. a l l d  1 � C o l llllln s, for 

Water Works, Cities. Towns and Manu
factories. 

PLAI N ,  ALL WOOD TOWERS. 
EL EVA'l'ED 'l'AN K S  

for Automatic Fire Sprinkler Plants. 

Lonisia n a  Red (: ypress Wood 
'l'anks a �pecj l l l ty. 

W. E. CALDWELL CO. 
219 E. lUain Street, 

L O U I SVI I,LE, K Y . ,  U. S. A. 

MR. BOOKKEEPER, 
do you know wbat tbe Comp. 

tometer is ' It costs you nothing 
�� ��t��a.l;J'��

e
lft )!:u��: 

a.ccuracy, is twice as rapid as the 
best &ccountan t and relieves all 
nen-ona and mental strain. 

W,it" for Pamphlet. 
FELT " T A R R A N T  M F Q  CO. 

.a-sa ILLINO.8 ST. ,  CHICAGO. 

TECHNICAL SCHOOLS : THEIR PUR-
pose and its Accom plisbment .-By Prof, R. H. Thnrs-���. to

A tt�p����;U�;i���hi�l�g��lrg:ea�� �e�le��r�� 
of tecbnicul education in the United States. and its  de .. 
velopment 3S a part of a state and national syst em. 
Contained in SCIENTIFIC A M E I HCAN SUPPLEMENT, 
No •. 934 and 93;). P·rice 10  cents each. To be 
had at this Office and from all newsdealers. 

ELEOTRIO ALARM: & PRESSURE GAUGE 
for automatically ring
Ing an alarm when 
pressure falls below or 
exceeds the limits for 
which It Is set. 

For use on Steam 
B o i l e r s .  Tanks and 
Sprinkler systems. 
The E. G. Bemard Oo. 

Manujacturers 01 Dyna-
1nOS, Motors, Telephones, and Electll'ical Supplies. Send 10'1' 4a FOllrth St • •  

Oircular. 'rroy, N .  Y. 

rPremo"""G'iiiiiera"'� 

I �  d l 
� .::t :�  � m g � � � = � �  =- � . C; p � � o = �  :M PACT' L I C H T, PE R F E CT I N  DETAI: ! 

We Guarantee Perfect Satlsf8.ctlon. " 

_ Rochester Optical Co .  �o:he�::,ek"{;: i 
ill ll ll ll l l l l l l l l l l l l l l l l l l l l l l l l l l l l l l l l l l l l l l l l l l l l l l l l l l i l l 1 I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I L l l l l l l l l l lii 

Illustrated In SCI ENTIFIC AMERICA " ,  March 31st. p, 197 

L I C H T  P R O O F  F I L M  C A R T R I D C E S .  
N O  DARK ROOM REQU I R E D. 

Best and Most Practical Camera In the World rega,rd
less of price. PriCes. 8M to 8 1 a . 

P"" Send jor Description. qlfith Sample 01 Work. 

Boston Oamera Mfg. 00., 882 Tremont St • •  Boston. Mass, 

2fSW YOBlL 

I UNIV:::-':LYMERISM AND 
Polysterism.- By Henry Wurtz, Pb.D. A discussion of 
the subject of tbe liability of metals and all other bod ies 
(both liquid and solid) to variations iD den sit,y. a p rin
ciple of chemistry which the author bel ieves to be as 
universal, as fundamental, an d as important 8S an y 
otber whatever. W ith a table of the minimum and m axi .. 
mum densities of fhe best kno w n  elements of mattera 
C;ontained i n  SClBNTIFIC AMBRICAN SUPP LEMENT. No. 
9 3 S .  Price 10 cent.s. To be had at tbis office aDd from 
all Dewsdealers. 

UOTTO" 
GAS AND GASOLINE 

E N a I N ES. 
� to 100 h. p. Can 

be used In clt\e� or 
In country Indepen

dent of gas works 
or gas machines. 

No B o i l e r, 
OVER No D anger, 30,000 SOLD. No EnKineer • 

Otto Gas Engine Works, Incorporated, Philadelphia 

[AUGUST I I , 1 894. 
ENG I N ES ,  �o�I

pt.,fe��tfis W'!'�::.r �e��2I
p�: 

ces and Oatalogue "B. " W. P. DAVIS, Rochester. N. Y .  

ALU M I N  U M �.
o:&� Wrtn�m�eli��� ��gy�ac����V 

E M  E R Y , �:�� ':J'eti�n2,�';'d§,:! pm,� 
Quick process and large stock, Wben in a �urry, 
buy of T H E  TA !01 I T E  C U . ,  NEW YORK CITY, 

CINCINNATI, and STROUDSBURG. PA. 

Photographs Made for a Cent Each. 

The Kombi 
Camera 

Makes a picture the size of 
this and In any shape you 
please. It is a combined 
camera and graphoscope. 1" by 2 In.-weil,hs 4 oz. 
GOes In any pock;i,-no trI-

Wgy!.'>r �l ca n  u�e tt�
y 

Will phot6(l1'aph anytllilng 
� 0'1' anybody. Oan be made very projl.table. � The K Olllb l .  cOlllpl ete, $3.IiO. Strip - ?  of Film (2a exposures) 20 cents ad

ditional. 
U not for sale by your photo dealer. the Kombl will  be 

sent to any address. postage paid. on receipt of price, 
ALFRED C. K E1U ,'ER, �08 Lake St.,  ChicaKo 

po- ES'I' A IU , I � H E I) 1,1Jj<l Ii .  
T h e  Most PDpu lar Scienti fic Paper i ll the World 

Only 83.00 a Y e ar, I n c l u d i u g  i' o o t age. 

W e ell l y-:l� N ll il lb e .·s 1\ Y e al·. 

T " I .  w i d e l y c i t' c u l n r e ll and spiendldly Illustrated 
paper Is published weekly. Every number contains six
teen paj!es of useful Information and a large number of 
orl¢nal engraVlnR S of new inventions and discoveries. 
representin,: 'Engineering Works. Steam Machinery, 
New Inventions, Novelties In MechaniCS, Mannfactnres. 
Chemistry, Electricity Tel6j!Tapby. Photograpby. Arcb:_ 
tecture, Agriculture. HOl'tlcuiture, Natural History. 
etc. Complete list of patents each week. 

T e l·1I I8 of � lI b. C I· i p l i o l l .-One copy of th� SOlEN
TJJrll' AMERI CAN wtll be sent for O J l 8  'fJfUJ -52 numbers
postage prepaid, to � subscriber In tbe United States. 
Canada. or Mexico, on rpceipt of I h l' c e  d " I I Il " �  by tbe 
publlsbers ; six months, $1.50 ; tbree montbs, $1.00. 

C htbs.-8pecial rates for several names, and to Post 
Masters. Write for particulars. 

'Vhe safest way to remit. IS oy Postal Order, Draft. or 
Illxpress Money Order. Yoney carefully placed insi de 
of envelopes. securely sealed. and correctly addressed. 
seldom /loes astray, bUL is at the sender's 1'lsk. Address 
all letters and make all orders. drafts. etc • •  payable to 

llI U N N · ""  () O . ,  3 1H H " I", II \1" "Y , N ew Y Ol·I, .  

'I' H E  

ltitntitit �mtritaU luppltm�nt 
This 1S a separate and distinct publication fI'om 'LlDE 

SCIENTIFIC AM ER I CAN. but Is uulform therewitb In size, 
every number containing sixteen large pages full of en
gravilllls. many of whlcb are taken from foreign papers 
and accompanied with translated descriptionsa '.rn III 
8CTENTlll'IC AM ERICAN SUPPI,EM ENT Is publisbed week
ly. anu Includes a very wide range of contents. It pre
sents the most I"ecent papers by eminent writers i n  all 
the principal departments of Science and tbe Useful 
Arts, embraclnll Biology. Geology, Mineralogy. Natural 
HlstOl'Y. Geography. ArcbreoloilY. Astronomy Chemis
try, Electricity. Light, Heat, 'Mecbanical Engineering. 
Steam and Railway l'Jlllllneerlng. Mining. Sbip B ni ldlng, 
Marine lUngineering, Photollrsphy. Technology. �1anll
facturlnll Industries. Sanitary EngineeI1Illl, Agriculture. 
Horticulture. Domestic Economy, BioJZl'spby, Medicine.  
etc. A vast amount of fresb and valuable iDformation 
obtainable In no otber publics.tion. 

The most impoTtant Engineering Works, Mechanisms. 
and Manufactures at h ome and abroad are I llustrated 
and described in t11e 8TTP PLE.M ENT. 

PrIce for tb e SUPP],EMENT for the United States. 
Cm:aua, and Mexico. $5.00 a year ; or one copy of tbe 
SCIENTIFIC A M  "RICAN and one copy of tbe SUPPLE
MENT. both mailed for one year to one address for $7.00. 
Single copies. 10 cents. Address and reml t by postal order. 
express money order. or cbeck. 

"I l J N N  &; () O •• 3 6 1  B t' o o d 'T RY, N e w  York. 

�ltildiltg 'gdithnt. 
'!lB..I£ SCJENTJ F I C  AMER1CAN A R C H I T E C T S' A N D  

BUI LDERS' EDITION is issued monthly. $2.50 a year. 
Single copies. 25 cents. Tblr<y-two large quarto pages. 
forming a large and splendid lla"azlne of Arcbltecture. 
richly adorned with eie(Ull1t piales in coi.on, and with 
ot11er fine engravinJZs ; illustrating tb e most interesting 
exampl,es of modern architectural constrUction and 
aHied subjects. 

.A. speCial feature is  the presentation in each n umber 
of a variety ·of the latest and best plans for private resi. 
dences, city and country including those of very mod
erate COSt as well 3S th e more expensive. DrawL,gs in 
perspective and in color are given, tOJlether with Plans, 
Descriptions. Locations. Estimated Cost. etc. 

The elegance and cbeapness of this magnificent work 
have won for it the 1 4 R l" g e s t  C i rc u l ation of any 
Architectural publication in the world. Sold by all news
<"ealers. e2.50 a year. Remit to 

lll U N N  &; C O  • •  P u b l i s  .. e ..... 
3 6 1  Broadway. N e w  Yo .. k .  

© 1894 SCIENTIFIC AMERICAN, INC




