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J titutific �tutritau. 
EUROPEAN PRACTICE IN STEAM BOILERS. 

The report of Mr. R. S. Hale, expert to the Steam 

U !leI's' Association, on steam boiler practice in Europe 

is a valuable document, being a record of the perRonal 

observations of a practical man upon a subj ect which 

should command a widespread attention. 

The standard type of boiler, with one or;two'exceptions, 

is "the internally fired flue boiler, " of which there are 

two types-the Lancashire boiler, with two flues, and 

the Cornish, wHh one. It. is generally about 7�� feet in 

diameter and 30 feet long, with a grate 6 feet in length, 

and provides 36 square feet of grate and 1,000 square 
feet of heating surface. As built in England to carry 

say 160 pounds pressure, it costs $2,500, and will deli
ver 6,000 pounds of steam per hour, U sed w ith an 
economizer and worked at a lower rate, it is "as eco

nomical as any type of boiler. " In France and Elsass 
(Alsace), Germany, a type known as the" elephant" is 
standard. T his is classed under the head of externally 
fired cylindrical in Mr. Hiller's table given below. 
It is not as regular in size or proportion as the Lan
cashire. The upper shell is generally from 20 to 30 feet 
long and some 5 feet in diameter. T he two lower shells, 
called" bouilleurs, " are about 2 feet in diameter. They 
ha ve one and sometimes two connections to the main 
shell. This boiler has the advantage of allowing a very 
large grate surface, an important consideration with 
the poor coals in use on the Continent. 

PER CENT OF BOILERS OF VARIOUS TYPES USED IN 
EUROPE. 
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Lancashire and similar types ........... . 38'0 4'7 3,·7 19 · 6 * 
Cornish and similar types. . .. .. .. .. • .... 23' 7 8 . 2 15 3 40' 8 * 
Externally fired cylindrical t....... .... 6'8 57'3 14'8 15'5 41'0 
Externally fired multitubular .... . .. .. .. .... .. 13'4 1 52 3'5 7'5 
Locomotive............................. 11· 0 5 1 17'3 5 7  10'5 
Small verticals .... . . . . . . . . .............. 16'6 3'6 5·0 13'5 6'1 
Water tubes . ... .... ........ ... . ........ 1·8 5'7 4'6 1'4 38 
other types ........ .... .... . . .. .. .. .. . ...::� �1,....:.2. ....:..:..:..:. � 

Totals .... ... . ............... . .. . . .. 100'0 100'0 \100'0 100'0 100'0 

* Lancashire, Cornish and similar types, 29'7. t Including elephant. 

In boiler construction Mr. Hale" j udges the English 
workmanship to be fully equal to our best." The plates 
are planed on the edges, drilled in place and no punch
ing is allowed, and steel is almost exclusively used. The 
longitudinal seam of the flues is generally welded, and 
corrugated flues are frequently used, though" most fre
quently the improvement did not " appear to "warrant 
the expense." As compared to 140 to 150 pounds pres
sure for a new mill in America, 200 pounds would be 
the practice in England, 180 in Alsace and 140 to 150 in 
Belgium and Germany. 

Economizers are more common in Europe than here, 
the type known as the " Green " being standard. "Th e  
most general practice was to put o n e  economizer for 
each battery of boilers, making the economizer heating 
surface and the boiler heating surface the same. In 
Belgium, however, they were recommending one small 
economizer to each boiler. Scrapers are used to keep 
the fire surfaces clear of soot. The water surfaces are 
subject to scaling if the water be bad, and it is chiefly 
in the bad water districts that economizers are not 
used, though they are not much, if any, worse in this 
respect than water tube boilers. But when the econo
mizers are taken out, the heating surface of the boilers 
must be more than doubled to get the same economy." 
An advantage claimed for the Lancashire boiler and for 
the economizers was that the large amount of hot water 
in them afforded a reserve of heat for a sudden call. 
An interesting application of this principle was the 
feed storage and steam storage system of D. Halpin, of 
London. It consists in providing tanks in which the 
feed is heated to the steam temperature by steam from 
the boiler during light demand, so that during the 
heavy demand the feed water is supplied hot (360° F. 
instead of 100° or 200°). The steam storage consists in 
having very high pressure boilers, which pressure is re
duced at the engine. The system, however, did not im
press the writer favorably, for the reason that coal can 
probably be saved equally well by using high pressure 
steam directly at the tngine. 

The use of superheated steam is very much in the 
air aU over Europe. There has never been any doubt 
that it saved from 10 to 20 per c<lnt of the coal; but there 
has been difficulty in lubricating the engine cylinder 
and in keeping the many superheater joints tight. 
The difficulty in lubrication is met by using a high 
grade mineral oil. 

The grates in ordinary use resembled those in 
America. In Germany some of the under-fired boil
ers were provided with grates that inclined down
ward to the rear as much as a foot or a foot and a half, 
which was thought to be easier for the firemen and to 
give better combustion. 

t.!.QIUI .................. , . .................................. -..... .... . · ..... 1'lSU 

Mechanical stokers are used in probably over one
fourth of the boilers in England. They may be di
vided into two classes : the coking and the sprinkling 
stokers. The first feed the coal at the front, where it 
cokes, and is then carried to the rear by the recip-

rocating motion of the grate bars. The sprinkling 
stokers throw the coal over the grates by means of 
revolving or oscillating shovels. The Vicars is the 
best known coking stoker and the Bennis is the most 
widely used sprinkling stoker. Opinion as to the 
value of mechanical stokers is divided, but the drift of 
opinion was as follows : "No stoker absolutely pre
vented smoke, but both types very largely diminished 
it. In this respect the coking stoker had a decided 
advantage over the sprinkling. N either stoker kept 
up the steam pressure on a sudden call as well as 
hand firing ; in this respect the sprinkling stoker was 
considered to act more quickly than the coking." 
Opinion as to whether they saved coal was divided, 
the chief reasons for their adoption being the diminu
tion of smoke· and the use of a cheaper fuel. "It was 
thought that stokers and coal handling appliances 
together saved about one-third of the boiler room 
labor in large plan Ls." 

Boiler fittings in Europe differed considerably from 
ours. They were "heavier and stronger." Spring
loaded safety valves are regarded with distrust, the 
comlllon types being the lever and the dead-weight 
valves. Two gage glasses are used instead of try-cocks, 
the use of which has been" entirely given up." The 
dampers are of the sliding and not the butt erfly 
type, and are always regulated by hand. The various 
forms of artificial draft are " no more and no less in use 
than with us." The water gages are usually covered 
by guards. 

"The average quality of the boiler and pipe co\e:'ings 
did not seem to the writer as good as those in gen eral 
use in this country. Occasionally he saw wood and 
even rope covering on high pressure piping, some of 
which was already distinctly charred. Some plants, of 
course, h ad very good coverings, and there was a 
custom of covering the top of the boilers very thickly 
with some cheap covering, with the result that nine 
times out of ten the space over the boilers was notice
ably cooler than it is in America." The variety in sizes 
and theories with regard to chimneys is as great in 
Europe as here. In boiler operation Mr. Hale observed 
that occasionally the admission of air above the fire at 
the door or at the b ridges was practiced with the idea 
of diminishing smoke. The drift of opinion was that 
this resulted in a slight loss of fuel. Boi leI' surfaces 
are kept cleaner. When the specific gravity of the 
water is 1'005 they blow out and clean the boiler. Soda, 
lime, and potash are used in England, and they are 
beginning to" know about the advantages of kerosene 
on the Continent. " Purifying plants " are not infre
quent." 

"Boiler testing is in some respects more advanced 
than with us, chiefly in that they attempt to tell where 
all the heat supplied goes to, and thus to determine 
the reasons of good and bad performance." The bomb 
calorimeter is used for determining the heat value. of a 
coal. The Thompson and other calorimeters of that 
type are not considered in the least available for prac 
tical work. Coal tests are compared on the evapora 
tion per pound of coal, boiler tests were generally com 
pared on the evaporation per pound of coal" pure and 
dry," dry referring, of course, to the moisture correc· 
tion, pure to a correction of the earthy matter con
tained in the coal, but not al lowing any correction for 
the unburned coal in the ashes. 

"In boiler economy I could not see that they were 
ahead or behind us ; they get 60 per cent to 80 per cent 
of the heat in the coal, according t.o the air supply and 
evaporation per square foot of heating surface." The 
European engineers were fully alive to the "immense 
importance of the air supply, as compared with any 
other factor in boiler economy." It has been found 
that economy is modified by the air which leaks 
through th e settings of some types of boilers; and in 
some places they were using heavy tar paint or even 
sheet iron casings to make the settings air tight. 

•• e" ., 

Tan Buildiugs in Antiquity. 

That even tall buildings are not modern ideas is 
shown by Professor Lonciani, in the North American 
Review. In Rome much the same tendency was shown 
to erect tall buildings as has been experienced of late 
years in America. They had not steel construction to 
aid them or elevators to land theil' tenants on upper 
floors, yet the desire to build lofty buildings was strong 
upon them, and successive emperors issued edicts 
limiting the height of houses, seventy feet being allowed 
by Augustus on the street front, but these regUlations 
were repeatedly violated. With our facilities for iron 
or steel construction and the know ledge of elevators, the 
Romans would doubtless have matched us in ..  sky 
scrapers." As it was, these ancient houses were often a 
hundred feet high. The Romans were great builders 
and their speculators in this line would, without doubt 
match ours in utilizing every inch of space without re 
gard to light and air. Tenement house reform would 
have had in those early days a wide field to work in. 
Wrhatever else may be said of their Cresars, it must be 
recognized that they had an eye to the health and com 
fort of the common people and used their efforts to 
check such buildings. 
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Sylvanus Dyer Locke. 

This noted and highly successful inventor of harvest
er and binder machinery, whose inventive genius also 
had a notable development in many other directions, 
died at his home, near Hoosick Falls, N. Y . ,  on Septem
ber 27, aged 63 years. His latest work was on a ma 
chine, of which he is said to have lilade a successful 
trial j ust before his death, for automatically making a 
detachable and continuous steel sprocket chain from a 
strip of steel. It was at Hoosick Falls, in 1870, that Mr. 
Locke succeeded in so far perfecting his automatic 
harvester and binder that it was conceded to be a prac
tical success, and it became soon afterward a leading 
product of the Walter A. Wood Mowing and Reaping 
Machine Company. The machine cut and bound rapid
ly and well a swath eight feet wide, and the demand 
for it increased so rapidly that in 1878 more than 5, 000 
machines were m anufactured and sold. Mr. Locke se
cured in all 104 patents in the harvester and binder 
field, besides numerous other patents relating to j oint
less vertical plane car couplers, electric vote annuncia
tors for deliberative bodies, steel cross ties for railroads, 
underground wires and pipe conduits, snow m elting for 
streets of cities, line guide copy holders for typewriting 
machines, hop picking machines, malleable iron detach
able iron link chains, paper testing machines, etc. 

Mr. Locke was a public spirited citizen whose per
sonal worth was highly appreciated by everyone in the 
community of which he was so conspicuous a member 
for more than twenty-five years, and he took an active 
interest in all religious and charitable work. Many of 
his patents were obtained through the SCIENTIFIC 

AMERICAN patent agency, and during the several years 
in which we were so frequently brought into personal 
contact with him his strong convictions and rigid prin
ciples were always as marked a characteristic as was 
the self-reliant and energetic nature which contributed 
so powerfully to his success in life. He is survived by a 
wife and three children. 

..... � . 

Tbe Alllerican Institute Fair. 

The popularity of this interesting exhibition has 
been greatly enhanced by the opening of the display 
of flowers, fruits and vegetables which is made in the 
concert room of the Madison Square Garden. The ex
hibit of palms is magnificent and there is a wonderful 
variety of dahlias, gladiolas and asters. Some five 
hundred varieties of grapes are arranged on the tables. 
Among the leading exhibitors in this department are 
Peter Henderson & Company, J. M. Thorburn & Com
pany, and Weeber & Don, of New York City. 

Among the interesting exhibits on the main floor is 
that of Francis Bannerman, of New Y ork, manufac
turer of the Spencer repeating gun. The display in
cludes a 12 inch nickel steel solid projectile whose 
point only has been slightly damaged by firing, in a 
government test on the navy proving grounds, at 
nickel steel armor plates. Other shells an d shot, 
similarly tested, are also shown, together with a great 
variety of curious and interesting relics and samples 
connected with military equipments of the past and 
present, at home and abroad. 

The Rex Fire Extinguisher Company, of N ew York, 
manufacturers of chemical engines, exhibit a fine speci
men of their hand machine, which can be readily drawn 
by one or two men to any section of a town or village 
not reached by water systems. It will throw over an 
ordinary house a stream of carbonic acid gas and water, 
claimed to be forty times more powerful as a fire extin
guisher than water. In many places where there are 
steam fire engines these chemical engines are being 
added to the fire department to supplement the ser
vices of t he more powerful steam fire engines. 

The Photogravure Wood Company, of New York, 
show some excellent samples of carved mouldings and 
decorative solid wood and veneers, their artistic fire 
etchings, or pokerwork, being quite unique. 

On the machinery floor, in the basement, the Law 
Company exhibit specimens of the work of the Stand
ard Machine Company, of Holyoke, Mass. , manufactur
ers of grinding and polishing machinery for all pure 
poses . 

N ear by is shown the " Peerless Universal Sander" 
of E. J. Bein, of Newark, N. J. , which presents a large 
flat surface to the work, the latter being guided by a 
gage. The belt is made of merchantable sand cloth 
of any desired number, the changing of the belt being 
the work of only a few seconds, while the tension is 
readily regulated 

The heavy head shaft hanger, adj ustable in all direc
tions, and with changeable sole plate for varying drops, 
shown by the Dodge Manufacturing Company, of 
Mishawaka, Ind. , is a standard article which has had 
very extensive use, as is also the case with their ad
justable pillow block and short drop head shaft 
hanger. 

Among other exhibitors on this floor are the Watson
Stillman Company, of N ew York, manufacturers of 
hYdraulic m achinery, tools and supplies, and the Ex
celsior Machine Works, Charles H vass proprietor, 
manufacturAr of street sweeping machinery and im
plements_ 

J titutifit !tuttitau. 
Expert TesUlllony. 

Within comparatively recent years there has arisen in 
our judicial system an apparent need for evidence bear
ing upon scientific questions requiring a knowledge not 
ordinarily possessed by the lay witness, and which is  
gradually being more and more supplied by the so
called" expert."  He is paid to testify on behalf of one 
side or the other and not infrequently is retained to ap
pear as often as cases arise in which his opinions are 
desired. That the most flagrant abuses in expert testi
mony have made themselves most prominent in crimi
nal cases is perhaps to be attributed merely to the no
toriety which these cases have attained. Whether it 
be the fault of our patent system or of our judicial sys
tem, the expert has becom e a prominent factor in all re
cent cases pertaining to patent litigation. It is not un

common to find several experts on one side arrayed 
against perhaps as many more OIl the other, and if each 
side has been able to retain men of practically equal 
prominence, t hat side having the greater number fre
quently produces no little effect on influencing the j u
dicial decision. T hat men deyoted to the interest of 
science should be willing to sell their opinions indis
criminately to either contending party, often being 
obliged to so modify their views as to make them har
monize with the unscientific but legal opinions of the 
counsel by whom they are employed, has become an 
evil which has j ustly brought forth criticism, must be 
acknowledged, and unless modified or changed in 
some form, calls for future condemnation also. 

In a contribution to the October number of the At
lantic Monthly, Prof. John Trowbridge calls attention 
to the imperiled dignity of science and the law if the 
practice of indiscriminate scientific testifying is to con
tinue. He points out t he difficulty in which a j udge is 
placed when required to carefully weigh statements on 
scientific points ; his attitude toward the scientific ex
pert and the little regard he frequently holds for his 
opllllOns. He is therefore tempted to entirely ignore 
expert testimony and rely upon his own common sense 
for framing his decision. The consequence has been 
that judges may be classified under several headings, 
a classification based simply upon their legal decisions 
in the past, some being known as patent breakers and 
others the most strenuous advocates of broad patent 
claims. It is for this reason that suits are carried from 
court to court with the ultimate hope that a former 
decision will be reversed. 

'I'he result of this method has been well illustrated 
and can be vouched for by several of the larger manu
facturing companies who have invested millions in this 
way during the past few years, with no immediate 
prospects of any material return on the investment. 
The chief benefit has been derived by patent lawyers 
and patent experts, while the stockholder h as been 
forced to respond with the shekels. Prof. Trowbridge 
does not, ho wever, raise his criticisms without suggest
ing a remedy. It is to the effect that a judge may call 
to his assistance any well known professor of science not 
retained by the parties in dispute. The state should 
provide and the j udge should appeal to the state for 
such assistance so that he might be aided in rendering 
a decision based upon scientific facts. 

By this method both the standing of the bench and 
that of the professor would " gain in dignity and the 
pursuit of truth will again be considered one of the 
chief characteristics of a scientific life." ·Whether the 
method suggested by Prof. Trowbridge could be put in 
practice and would be effective even if adopted can 
only be determined by an actual trial. It is, however, 
well to call attention to these points, so that those who 
are tempted merely from a pecuniary standpoint to 
offer evidence on scientific questions, when such evi
dence would not be in entire accord wit.h their best 
belief, may stop to consider the effective gain to be de
rived by so modifying their convictions as to make 
them harmonize with those of the contending counsel. 
It is not improbable that the day of the expert will 
soon be waning and that the costly litigations of the 
past will not be duplicated in the future. -The Electri
cal World. 

.... � ., 
A Fraud Upon Inventors. 

Samuel S. Fisher, when Commissioner of Patents, in 
one of his annual reports to Congress, called attention 
to the great abuse to inventors and annoyance to the 
Patent Office by irresponsible patent agents, of which 
there were many at that time, and they have increased 
fourfold since. We quote from the Electrical Age, 
which says : "To arouse false hopes and cause an 
individual to invest in a worthless patent is fraudu
lent. It is a gold brick scheme, a phase of bunco
ism that has existed for years. Commissioner Fisher 
was right in warning the in yen tor. His language 

is dirt'ct and to the point : ' The tendency of many 
agents to be more solicitous about the number than 

the quality of patents is aggravated by those who 
solicit patents on contingent fees, or who without spe
cial training and qualification adopt this business as 
incident to a claim agency, and press for patents as 

they do for back pay and pensions. Such men are 

often more desirous of obtaining a patent of any kind, 
and by any means, than they are of obtaining one 
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which will be of any value to their clients. Inventors 
are often poor, uneducated, and lacking in legal knowl
edge. They desire a cheap solicitor and do not know 
how to choose a good one. They are pleased with the 
parchment and the seal and are not themselves able to 
j udge of the scope and value of the grant. Honest and 
skillful solicitors, with a thorough knowledge of the 
practice of the office and of patent law, and who are 
able and willing to advise their clients as to the exact 
value of the patents which they can obtain for t hem, 
may be of much service to inventors. There are many 
such. But those who care for nothing but to give 
them something called a patent, that they may secure 
their fee, haye in many instances proved a curse. To 
get rid of their client and of trouble they have some
times been content to take less than IH' was entitled to, 
and in many cases they haye, with much self-lauda
tion, presented him with the shadow when the sub
stance was beyond his reach. Between such men and 
the office strife is constant. '  " 

.... ,. .. 
IJucillJD, a Ne"," EleDlent. 

In the course of researches on monazite sand M. P. 
Barriere appears to have come upon a new elementary 
body, to which he has given the name lucium, and 
which he purposes using for the production of an incan
descent gas light in opposition to that of Auer von 
Welsbach. 

H ence he has sought to show the new and independ
ent character of lucium in order to prove that its use 
was n ot anticipated by the Welsbach patents. A care
ful exalllination led to the following results. 

The chemical properties of lucium are as follows : 
The salts of cerium, lanthanum, and didymium form 
with sodium sulphate insoluble double salts ; luciulll 
does not. Thorium and zirconium form insoluble 
double salts with potassium sulphate; this is not the 
case with lucium. Yttrium, ytterbium, and erbium are 
not precipitable by sodium thiosulphate, while lucium 
chloride is precipitable. From glucinium lucium dif
fers, as its salts are precipitable by oxalic acid. 

According to the results obtained by Prof. Schutzen
berger, confirmed by those of Cleve, Fresenius, and 
Lecoq de Boisbaudran, luciull1 dissolves in sulphuric, 
nitric, or acetic acid, forming salts either white or 
slightly tinted with rose color. All its salts are soluble 
in water, forming limpid, colorless solutions. 

The spectral rays of lucium are special, and only ap
proximate slightly to those of erbium. Erbium oxide, 
on ignition, appears of a very pure rose color, and its 
nitrate is red. On the contrary, lucium oxide is white, 
slightly grayish, and its nitrate is white. The aqueous 
solutions of the erbium salts are red or rose color ; those 
of l ucium, even if containing 15 or 20 per cent of the 
salt, are almost colorless. 

The atomic weight of lucium is calculated as = 104, 
while-

Thorium . . . . . . . . . .••. . . . • . . •••••• . . . . . . . •••• . . • . •••••••• = 233 
yttrium . . . . . . . . . . . . . . . . . • . . . . . . . . ••••. • . . . . . . •••• . . . . . . . .  = 89 
ytterbium . . . . . . . . . . . . . . . . • . • • . . . . •••••••• ••. . . . •••••••••• = 173 
Scandium . . . . . . . . . . . . . . . . . . •• . . . • . • . . .•. • . • . . . . . . • . . • • . . .  = 44'5 
Cerium . ... . . . . . . . . . . . • . . . . .  . • . . . . . • • . . . . •••••••••••• . . . .  = 140 
Lanthanum . . . . . .. . . . . . . . . . . . . . . . . . . . . . ... . . . . . . . . . . .. . . . . = 156 
Erhium . . . . . . . . . . . . . . . . •••• . . . . •• • . . . • . •••••••• • . . • •• . • . .  = 166 
Zirconium . ...... . •• . •  . . •••• •••••••• . . •••••••••••• . • . . .  = 90 
Samarium . . . . . . . . . . . . . . . . . . . . . . . . . .. . . . . . . . . .... . . . . . . . .  = 150 
Glucinium . . . . . . . . . . . . ••••• . . .•. . . • . . . . . • • . •••••••• . . • . . • = 9 

Hence the authorities cited regard lucium as a new, 
distinct elementary body. -Chemical News. 

Intere8tinjt Fa.ct .. Regarding Diver8. 

The dress of a fully equipped diver weighs 169� lb. ,  
and costs about $500. First o f  all comes 8 �  lb. o f  thick 
underclothing, then follows the dress itself, weighing 
14 lb. ; boots, 32 lb. , monstrous things with leaden soles ; 
breast and back weights, 80 lb. ; and, lastly, the helmet, 
which weighs 35 lb. When the hull of the Great East
ern W<1S cleaned by divers as she was being loaded with 
the cable for the IndIan submarine telegraph the con
tract price for the work was £1, 800, and it was com
pleted in six weeks by twelve divers. The incrustation 
on her bottom was more than a foot thick, and after it 
was removed she lifted fully two inches. The greatest 
depth at which a diver may safely work is 150 feet. 
There have been, however, rare instances of diving to 
204 feet, and sustaining a pressure of 88� lb. on every 
square inch on the body of the diver. Diving was first 
incepted by the action of the elephant in crossing a 
deep river, when he swims beneath the water, elevating 
his trun k, by which method hA breathes. 'I'he work of 
a diver consists in recovermg lost articles, and slinging 
them in such a manner that they can be easily hauled 
up, cleaning and coppering ships' bottoms, cleaning 
propellers, and communicating by slate and voice. 
When able to work at a depth of 120 feet a diver is con
sidered fully qualified. T he flag ships in the British 
navy carry eight divers, and the cruisers four each, 
fully equipped.-From the Strand Magazine. 

• �. I • 
THE Board of Education of Bayonne, N. J., have, 

through Mr. Charles M. Davis, city superintendent, 
ordered the introduction into the pub lic schools of 
MacCord's system of mechanical drawing pnblish�d a.t 
the office of the SCIENTI1<'IC AMERICAN. 

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



THE TOY ARTIST. I The Apo,.tol".r '.'clc\.holle. 

The mechanical toy shown in the accompanying In telephony, as 1tt pre�ellt practiced, the amount of 
illustration is one of the most original and ingenious' spaee required for the various statiolls and exchanges, 
things of its kind that have reeently appeared. 'Within 'I' tbe large staff of attendants tlH1t Illust be employed to 
the base upon which the .. artist" and hIS easel are carry on the work of these exehanges with efficiency, 
plaeed, and immediately below the figure, is a slllall ; and the eOlllplieation of the electrieal arrangements 
pinion which is operated by a worm at the end of the l neeessary to cope with a numerous body of subscribers 
emnkshaft which is seen proj eeting through the side : constitute a serious practical hindrance. 'l'he eapacity 
of the base. The pinion, which rotates in a horizontal I of a single exehange OIl the system no w worked may be 
plane, is provided with a couple of pins upon which is . said to be limited to hundreds of subseribers, while one 
plaeed one of the sets of removable cams which accom- l central station capable of dealing direetly with 10,000 
pany the toy. The cams are double, being 
provided with two separate peripheral edges, 
and each edge is engaged by the short arm 
of a pair of levers, as shown in the engraving. 
The upper lever attaches at the end of its 
long arm to a vertical shaft, which passes 
up through the body of the figure, and is 
pivotally attached to its right arm at the 
shoulder. By this means the rotation of 
the lOam eauses a vertieal up and down 
movement of the arm and the drawing 
peneil which it carries. The lower lOam 
operates a system of levers by whieh the 
arm is given a series of right and left move
ments. It is evident that by giving the 
proper relative contours to the two edges 
of the emn, the arm, with the pencil which 
it carnes, may be made to trace any desired 
line upon the paper, either vertieal or hori
zontal, by the aetion of t he first or second 
emn, or diagonal or cUl'\'ed, by the joint 
operation of the t wo. Each of the double 
cams whieh are provided with the toy is cut 
so that its operation will  eause the figure to 
draw some well  known objeet. The levers 
are kept in snug contact with the carns by a 
pair of spiral springs. 

The easel is hinged to the base and is 
pressed against the pencil by means of a 
coil spring. It is prodded with four proj ecting pins, 
upon which the sheet of paper is held while the sketch 
artist is at work. The model from whieh our engrav
ing was made produeed an easily recognized likeness 
of the Emperor William, of Germany (the device is 
.. made in Germany"), and a drawing whieh bore a 
strong resemblance to the familiar barndoor fowl. 

...... 
CAMERA FOR PRODUCING ENLARGED IMAGES OF 

MICROSCOPIC OBJECTS. 

Owing to the improvements in microscope objectives 
and in photography, it is praeticable to produce mag
nified photographic images of microscopieal obj ects 
whieh are not only interesting to the microseopist, b ut 
are also of importance to the pathologist and his
tologist in making a record. 

We illustrate photo-mierographic apparatus recently 
completed by Mr. O. G. Mason, microseopist of Bellevue 
Hospital, and for many years secretary of the American 
Microscopical Society. 

This apparatus will receive an objective of any 
power, and produees images on a 374' by 474' plate. The 
apparatus is very compact, being only about two feet in 
length. It is all mounted 
on a single base board, so 
that it may be llloyed bod
ily if it  beeomes neeessary 
to shift its position. 

The camera box is rigidly 
attached to the standard 
of a mieroseope of the 
usual form, so that the box 
can be placed horizontally 
or inclined at any desired 
angle Aclj ustmen ts are 
made whieh provide for 
any required distance be
tween the obj ecth'e and 
the sensitiye plate, so that 
the desired amplification 
may be readily seeured. 
The meehanical stage is 
operated by the small 
ehains which extend along 
the sides of the frame of the 
apparatus, and the rota
tion of the obj eetive, polar
iscope, etc. , and the foeus
mg are effected by rods 
extended toward the rear 
of the eamera box. With 

THE TOY ARTIST. 

subscribers and putting any one of them into commu
nication with any other would be all but a physical 
impossibility, owing to the h uge number of contaets 
and eonneetions, to be numbered perhaps in hundreds 
of millions, which would be required for its eonduet. 
The Apostoloff automatic telephone is a deviee by 
which it is claimed that a station of sach size is ren
dered perfeetly feasible, because the number of con
taets and connections j ust referred to is so far redueed 
as to be within workable limits, says the London 
T imes. 

In the central station each subseriber is  represented 
b y  a piece of apparatus eontained in a box a few inches 
high, which is eonnected by an ordinary metallic eir
euit to the telephone in his house or offiee. \Vhen it is 
remembered that he is thus enabled to cOllllllunieate 
with any other subscriber without the intervention of 
any attendant whatsoever, it will easily be imagined 
that the details of the eleetric mechanism are very in
tricate and eomplicated. The general principle, how
ever, is simple enough, as are the operations by whieh 
eOIllmunication is effected. Ordinary telephones are 
used with the addition of a small piece of apparatus 

PHOTO-MICROGRAPHIC APPARATUS. 

lumd b utton have passed through a polarized relay 
and eaused a local battery to send 17 suceessive currents 
through an electromagnet which h as moved a travel
ing switch step by step past 16 contacts, each repre
senting a group of 100 subscribers, until it has stopped 
on the 17th of the row. The negative currents h ave in 
the same way moved a seeond traveling switeh till it is 
in connection with the 95th eontact of the other row. 
The subseriber now presses another button, which causes 
the words " Ring up " to appear in the middle aper
ture. At the salIle time, by an ingenious electrical ar

rangement, the electromagnets that actuate 
the traveling switches are cut out and the 
circuit is completed to 1, 795. He now rings 
up in the usual way, and in return 1, 795, if 
he wishes to speak, presses one of his but
tons and causes the words "Are you there?" 
to appear in both transmitters. Conversa
tion is now possible. After finishing, both 
subscribers touch a button marked "Finish, " 
whereupon the numbers in the windows 
fly back to zero, "Off" appears in the 
middle window, the traveling switches in 
the apparatus at the eentl'al station return 
to their initial position, and the whole ap
paratus is ready to be used again. 

It is elaimed that this invention is easily 
and inexpensively adaptable to existing tele
phone systems having eomplete metallie 
circuits, that it does away with the heavy 
expenses of l arge central and braneh ex
ehanges and of the numerous staff they 
necessitate, that it means a great saving of 
time and does not leave subscribers at the 
mercy of the attendants at the various ex
changes, that it insures clear and loud 
speaking, and that it will permit of an im
lllense expansion in the use of telephones. 
It is to be noted that the co-operation of 
the two subscribers eoneerned, and of them 

only, is neeessal'Y to establish eOHnnunication, and that 
when once that is effected it is impossible for a third 
subscriber to interfere in any way without the sanction 
of the two who are speaking. Absolute secrecy is 
therefore assured. 

....... 
Statistics of Convict Labor in the Unitcd States. 

Commissioner of Labor Carroll D. \Vright has reeent
ly issued a b ulletin about convict labor in the United 
States. The total n umber of eonvicts in penal institu
tions in the various States, in 1885, was 41,887. In 1895 
the number rose to 54, 244. Of the number imprisoned 
in 1885, 1, 967 were females. The numbet' of females 
imprisoned in 1895 was 1, 988, an increase of only 21. I n  
1885 the number engaged in productive labor was 
30, 853, 73'7 per cent of the total number, while in 1895 
the number engaged in produetive labor was 38, 415, or 
70'8 per cent. There was also a decrease in the propor
tion of those engaged in prison duties : in 1885 the total 
was 8, 391, or 20 per eent, while in 1895 there were 8, 804, 
16'2 per cent. In 188.) t he number of idle and sick was 
2, 633, or 6'3 per cent ; 1895, 7, 025, 13 per eent. 

An increase in the amount of work done in penal 
institutions during 1895 oc
curred in Alabama, Con
nectieut, Florida, Mary
land, Massachusetts, Min
nesota, Missouri, N e w  
Hampshire, New Mexieo, 
Rhode Island, South Caro
lina, T e x a s ,  Vermont, 
Virginia, \VashingtoIl, and 
"\Visconsin. A decrease oc
curred in Arizona, Arklln
sas, California, Colorado, 
Georgia, I llinois, Indiana, 
Iowa, Kansas, Kent ucky, 
Louisiana, Maine, J\Iichi
gan, Mississippi, Nebraska, 
Nevada, New Jersey, New 
York, N o r t h Carolina, 
Ohio, O r e g o n ,  Pennsyl
vania, South D a k 0 t a ,  
Tennessee, and \Vest Vir
ginia. The total value of 
goods produeed or work 
done in the United States 
for the various States and 
Territories in all the State 
prisons and penitentiaries 
for 1895 was $19, 042, 472. 

these adjusments the oper-
ator seated at the camera lOan manipulate the instru
lllent for focusing or searehing the field for any parti
cular obj eet. 

The instrument has been used for making negatives 
showing obj ects with a magnification of 15, 000 t imes. 
All the parts are made adj ustable for wear and atmo
spherie ehanges and for adaptation to various classes 
of work. 

In 1885 the total wages 
termed a " transmitter" or "manipulator. " The face [ paid by contraetors and lessees for the labor of con
of this transmitter is pierced with three little windows victs, from which resulted a product of the value of 
or apertures, in two of which numerals appear and in $28, 753, 999, was only $3, 512, 970, or $1 of convict labor 
the third eertain serviee indications. Suppose a sub- I wages to $8. 19 of finished product of convict labor. 
scriber wishes to speak with No. 1, 795. He presses a At the present time, in all probability, the total value 
button under the left hand aperture until the numer- of the labor expended by the eonvicts in the State 
als 17 appear. He then does the same to a button penitentiaries and prisons of the eountry does not ex

This ph otomicrographie apparatus forms an impor
tant part of the equipment of the laboratory of micro
scopy of Bellevue Hospital. 

under the right hand windo w until 95 appears. These eeed $2, 500,000. 
two operations have produced corresponding move- ...... 
ments in the instrument that represents him at the THE ironwork of the dome of the Y erkes observatory 
central station. The positive currents sent by the left is in place. It is IJO ft. in diameter and weighs 200 tons. 
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A VISE FOR JEWELERS, TOOL MAKERS, ETC. 

The illustration represents a vise in which the jaws 
have a positive opening and closing movement in par
allel lines, both jaws being simultaneously actuated by 
a right and left hand s crew. This vise was patented 
by Charles E. Billings, and is manufactured by the 
Billings & Spencer Company, of Hartford, Conn. The 
illustration represents the vise h eld in a special form 
of clamp fitting it for use as a bench vise. All parts 

THE BILLINGS VISE. 

are drop forged of the best steel. There is a hole en 
tirely through the vise handle, the lower part of this 
hole being threaded, and the vise is adj ustably held in 
the bench clamp, at any desired angle, by means of a 
screw and thumb nut, a pin preventing this screw from 
dropping out of the clamp. The vise may thus be 
readily taken out and used as a hand vise, or placed in 
position as a bench vise. The j aws open three-quar
ters of an inch, and will grasp and hold central round 
wire from one-sixteenth up to one-quarter inch in 
diameter. 

• I e  • •  

ELVIND ASTRuP, Peary's companion, who perished in 
a Norwegian snow storm last Christmas, has now a 
memorial stone 26 feet high erected in his memory in 
the forest of Holmonkollen, at Christiania. 

Fig. l .-DA V I NC J " S  S U SPENSION WHEEL, 1490. 

Fig. 4.-CROSS LEVER TENSION WHEEL, 1870. 

J C itutiftc �mtticau. 
A LOCOMOTIVE HEADLIGHT AND SIGNAL. 

According to the improvement represented in the 
illustration, the light emanating from the lamp in the 
h eadlight not only illuminates the track in front of the 
locomotive, but is also utilized to illuminate signal 
lenses looking toward the front and to each side. The 
improvement has been patented by Thomas Frame, of 
Salida, Col. Fig. 1 shows the headlight and signal in 
position and Fig. 2 is a sectional plan view. In each 
side of the headlight casing is a compartment which 
has at its forward end and on the side a lens, a reflector 
at the rear of the compartment throwing the light rays 
through the for ward lens, while the rays from the 
lamp pass transversely through the side lens, as shown 
in the plan view. Each lens may be screened by panes 
of colored glass, to signal with any desired colored light. 
Sheet metal flags for day Signaling are also adapted to 
be displayed on the sides of the locomotive, between 
the back of the headlight casing and the smokestack, 
the flags being preferably made of thin metal sheets, 
differently colored, and each wound on a spring roller, 
the several rollers bein g journaled side by side at the 
back of the casing, and the free end of each sheet 
being drawn rearwardly and hooked on to a bracket on 
the smokestack. 'While any special flag is thus moved 
into position for signaling, the other flags remain wound 
up on their rollers. 

• 1 . ,  • 
THE BICYCLE WHEEL. 

BY E. D. SEWALL. 
The modern bicycle is an excellent example of a meri

torious invention consisting, in the language of the 
patfmt law, of a new combination of old and well known 

devices. T here is no essential part of the bicycle that 
is not, in principle, more than thrice the age of the 
modern safety, while some of the features are inven
tions of previous centuries. 

The wheel of the bicycle attracts the eye of the 
thoughtful observer probably more than any part of 
the machine. It illustrates perfection in principle and 
the utmost delicacy of the visible parts. 

It is built upon the suspension principle, the load 
carried upon the axle being suspended from the rim, 
instead of being supported on the spokes that fall be
neath the axle, as in the more ancient and more com
mon form of " compression " wheel. In the suspension 
wheel the great tensile strength of steel wire sustains a 
heavy strain and yet enables the wheel to present an 
appearance of great delicacy. " Spider wheel " it was 
called in England, when it first appeared on the veloci
pede, and the name has not yet gone wholly out of 
use. 

Contrary to the general opinion, the suspension 
wheel is one of the oldest of all the old and well known 
parts that enter into the combination that makes up 
the modern bicycle. Both England and France have 
claimed the honor of its invention. The cycling writ
ers of England brought forward Edward Cowper as the 
first inventor, placed the date of invention in 1868, and 

Fig. 2.-" PHANTOM " WHEEL, 1 869. 

Fig. 6.-STARLEY'S TANGENT WHEEL, 1874. 

EVOL UTION OF THE BICYCLE WHEEL. 

pointed to the .. Phantom" bicycle of 1869 to show it in 
practical use. The French replied that Rene Olivier, a 
distinguished mechanical engineer, who had experi
mented considerably with the velocipede, had proposed 
., les roues de fil de fer " in 1864, and had applied them 
to a two-wheeled velocipede in 1867. A search of the 
records of the British patent office enabled the English 
to establish a still earlier date, 1826, while the French 
did not attempt to claim back of the date of Olivier's 
alleged invention. 

It is a fact, ho wever, that the invention of the sus
pension wheel precedes the discovery of America by 
Columbus. The autograph manuscript left by Colum-

FRAME'S HEADLIGHT AND SIGNAL. 

bus' great countryman, Leonardo da Vinci, that uni
versal genius, contains a sketch of a suspension wheel. 
and an autograph note describing the invention as 
one " by which wheels are strengthened and a light 
wheel made strong. " A model of Da V inci's wheel 
has been made from his sketch and placed in the 
National Museum at Washington. The invention ante
dates 1490. It is shown in one of the accompanying 
figures. 

The next record of the suspension wheel is found in 
the British patent office. In 1826 a London accountant 
named Theodore Jones filed his application for a 
patent for "an improved construction of carriage 
wheels, of such nature that the weight they h ave to 
carry is suspended from that part of the wheel which 
happens to be uppermost, instead of being supported, 
as is usual, by the spokes that happen to be under the 
axle tree." The spokes of this wheel were light iron 
rods and the rim was a hoop of iron. The inner ends 
of the spokes passed through a flanged hub and were 
held from withdrawal by nuts screwed on their 

Fig. 3.-FIRST TANGE N T  WHEEL, 1 869. 

Fig. 6.-COMBINED TANGENT AND RADIAL 
SPOKES, 1876. 
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J c itutif ic !mtticau. 
ends. The outer ends were headed or riveted into the screw the spoke into holes in the hub flanges and rivet 
rims. The patent shows the wheel with a single row of them into the rim. This caused a distinct weakness in 
spokes radiating from a single flanged hub, and also a the wheel, because the threads were liable to be stripped 
double row converging from a double flanged hub ofr. In Euch w heels broken spokes were frequent after 
toward the rim. a few months of wear. American makers generally 

In these early illventions are foulld the principles adopted the method of securing spokes in the hub by 
and the essential features of the modern bicycle wheel. heading the end of the spoke, threading it through 
Although used to some extent on other vehicles, it was some part of the hub and screwing the other end into 
the corning of the bicycle that developed the possibili- a nipple inserted in the rim. E nglish makers have 
ties of the suspension type of wheel. Each owes its now adopted the same method, and a broken spoke is 
fame in great measure to the other, and since its adop- a comparatively rare accident to the cyclist. 
tion as a part of the bicycle, " the spider wheel " has The ordinary method of securing the tangent spoke 
advanced in perfection with the advances in the to the hub is to provide flanges on the hub, drill holes 
mechanical arts and processes of manufacture, and in through the flanges parallel with the axis of the wheel, 
minor details that adapt it to its special use. and thread the headed spoke through these holes and 

The earliest absolutely authentic application of the then bend it sharply at right angles so as to form a 
suspension principle to the bicycle wheel OCCUlTed in hook in the hub flange. To avoid the necessity of 
1869. In that year 'Villiarn F. Reynolds and Jonathan bending the spoke, various devices have been resorted 
A. Mays, of London, England, applied for a patent for to, such as t urning the flange of the hub and crimping 
a velocipede which was afterward known as the " phan- it, or providing proj ections through which it may be 
tom double steerer, " and was widely used. Its wheels threaded and extendecl to the rim at right angles to 
were provided with bent wooden rims and metal tires. the proj ection. 'V here there is no flange, as in some 
Eye bolts were passed through the rim and tire from of the modern tubultu hubs, the spokes are locked in 
the inside and riveted into the tire. Suspension wires place in various ways in holes drilled in the hub tube. 
were threaded through the eyes in the rim and their The first rims used with rubber tires were of solid 
opposite ends carried to opposite flanges on the hub. m etal grooved to receive the tire. In 1877, J.  S.  Smith, 
The ends were bent at right angles and hooked into of London, England, produced the hollow metal rim. 
holes in the flanges and then clamped in place. The This was a great improvement, and in the first half of 
hub was screw threaded and provided with collars cor- the last decade was considered one of the triumphs of 
respondingly threaded, so that by turning the collars cycle construction. These rims were made of lapped 
the spoke flanges could be moved apart and the spokes and brazed sheet metal in one, two, or more pieces, 
thereby drawn taut. In this day of th e wooden rim it generally thickened or reinforced where the spokes 
is interesting to note that this first bicycle wheel of the entered the rim. In later years they were made of 
present type had rims of wood. Fig. 2 shows two views drawn tuuing rolled into the proper shape. With the 
of this wheel. advent of the safety the hollow rim disappeared for a 

The first radical improvement was the invention of time, to be revived, lately, in England, where the 
tangent spokes. 'Vhen the driving power is applied to American wooden rim has had serious opposition. 
the hub of a wh eel and the resistance is at the rim , as '1'he most radical change in bicycle construction since 
in the bicycle, the tendency of the rim is to drag be- the introduction of the pneumatic tire has been the 
hind and of the spokes to wind 011 the hub or b end to substitution of wood for metal rims. This is a purely 
a direction tangential to the hub. The t angent wheel American innovation. About 1892 wood rims were 
was invented and the spokes w ere plal'ed in the posi- proposed ; the following year saw them in use, and in 
tion which they tend to assullle by reason of the driv- 1894 the use had uecome general and is now universal 
ing strain, and hence exert a pull upon the rim along in the U nited States. The English still offer strenu
their length, thus avoiding in part the sharp bending ous opposition to the nse of them in their country, on 
strain on the spoke at its point of attachlllent to the the ground that wood rims are not adapted to their 
hub. An American, Obed Look, on August 81 ,  1869, climate. �'rolll present indications the wooden rim 
patented a wagon wheel which appears to be the seems likely to conquer. As stated before, there is 
earliest exam ple of the tangent spoked wheel. nothing novel in the use of a wood rim on a suspension 

On August 1 1 ,  1870, James 8tarley and \ViIliam Hill- wheel. The patents on wood rims are for certain spe
man, of Coventry, Ellgland, patellted a bieycle wheel cific details of constrt lct ioll ,  such as for t h e  character 
with approximately tangent spokes. They constructed of the joint, and speeifi(" ("ollstruction of rims made of 
a wheel with grooved rim and rubber tire, and spokes strips eemented together. 
of steel ribbons secured at one end to the flanges on - -- - �-<I.t_+_, .... -----
the hub and at the other end to the rim. Rigid ly '£lte Production of Cloi .. oune 'Vare in Japan. 

secured on the hub were two bars proj ecting radially I The production of e1oisonne goods was, says the 
in opposite directions. A rod fastened in the rilll at 8wiss comml at Y okohallla, introduced into Japan 
one end extended t hrough the outer end of each of the from China in the sixteenth century, and was started 
tension bars, practically at right angles, and a thumb at Nagoya, which is �till the headquarters of the indus
nut was screwed on to the threaded end of each rod. try, although it is successfully carried Oil at other 
By turning up the thumb nuts the rim would be turned places. Owing to the great spread of Japanese curios, 
relatively to the hub and the spokes drawn to tension favored by the fashion of the day, almost every one is 
tangential to the hub. This wheel was lIsed for two or acquainted with the Chinese or Japanese cloisonnes, 
three years on the early Ariel bieycle, and was known those vases, plates, or other metal obj ects coated with 
as the cross lever tension wheel.  a shining enamel of many colors, and ornamented with 

'1'he tangent �wheel, very mueh as it is used to-day, strange drawings and designs brought specially into 
was patented in England to James 8tarley in 1874. relief b y  the colored enamels. A n  authority on Japan
TillS patent showed the hub suspended w ithin the ese art gives the following interesting account of their 
rim by spokes of steel wire extending ill pairs from llJanufacture. The copper vessels are provided illtern
points on the rim to opposite sides of the 1mb flang(ls. ally and externally with pro.iecting rillls of brass, the 
In the modern tangent wheel the spokes, iustead of height of which determines the thieklless of the layer 
diverging in pairs from points on the rim, are eqmtll y  of ellalllel with whieh the obj eets are to be coated. 
spaced on the rim and extend alternately to oppoHite 'rhe outlines of the design are marked Oil the copper 
flanges on the hub. Otherwbe the uicycle wheel of with white ' lead. Following the lines of this design, 
the present is substantially similar to Shu'ley's wheel narrow strips of brass are bent uy means of wire pliers 
of 1874. into all sorts of small shapeH over a glass plate. '1'he 

The bieycle wheel has to wit hstand the lateral straill strips so hent are fa�telled by their edges to their 
that tends to .. dish " it, the downward strain on the places Oil the design. at first temporarily, by means of 
axle, and the t orsional strain of t he driving deviees 011 a speeial eenwnt, and later on, more durably b y  an 
the hub. The first of these is well withstood by the I easily melte<l �older. ,\fter this process, the surface of 
truss-like action of the spokes diverging from rim to I the vessel appears entirely covered with a network of 
the opposite ends of the hub ; the second is theoreti- eells. '1'he8e ' eE'lis are then filled out with powdered 
cally best resisted by a wheel with direct or radial

' 
Yitreolls matter reclueed to a paste by the addition of 

spokes ; while the third is provided against best ur water ; when these colm'ed enamels are dry, the vessel 
tangent spokes. The cross lever tension wheel was is plueed on the furnaee for the first time. During the 
weak to withstand the dead weight of the load, although burning proce�s the colors harden and sink beneath 
strong to resist the driying strain . Attempts to eOIll- the level of the edges of the cells. All these depressions 
bine the good qualities of both tangent and radial are filled up after the vessel has cooled, and it is then 
spokes have been made from time to time, and a num- heated again, the process being repeated until all the 
bel' of patents have been obtained for various com- cells are equally full. Finally, the surface is smoothed 
binations of the two. English patent to Carter, dated and polished, and receives a questionable improvement 
August 1 7, 1 875, is a representative example of such a by means of vegetable wax and a coat of paint. The 
combination wheel. At the present time it is the gen- enamels are burnt in sillall vessels which are not 
eral conclusion that a properly constructed tangent placed in special furnaees, but have charcoal packed 
wheel is the uest for bicyC'le construction, and yet it round them, which is fastened by wire and set alight. 
was not adopted to any wide extent until Americans 't'his apparently primitive process allows the intense 
became extensive manufacturers of bicycles. They heat to be :mddenly withdrawn by snatching away the 
were quick to recognize the general superiority of the charcoal ; this prevents the enamel, which readily 
tangent wheel, and to-day the use of the tangent wheel liquefies, from running out of the cells, and conse
in bicycles is universal. quently ::;eems necessary to the success of the operation. 

In the early period of the suspension wheel there was A similar process has also beE'n adopted within the last 
no uniformity in the methods of fastening the spokes in few decades, principally at Nagoya, for ornamenting 
rim and hub. Gradually it came to be the practice to porcelain and eartheuware vessels with enamel in 
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cells. For this purpose the surface which is to receive 
the enamel is left unglazed, and the solder falls away 
while the enamel adheres tightly to the rough earthen
ware surface as a kind of glazing. At the Tokio Ex
hibition the cloisonne makers of Nagoya were repre
sented by numerous exhibits, so�ne of which were very 
fine, but it is stated that really good specimens of this 
ware are very dear. V try small vessels, with the cell 
walls made of silver, were marked at 150 yen, rather 
larger ones, with splendid coloring, at 175 yen. Instead 
of using copper vessels, manufacturers have already 
begun to produce vases of solid silver ; this, of 
course, considerably increases their cost. 

• • • •  
Th e Development oC At·rica. 

Henry M. Stanley, M. P. , has written an article en
titled " The S,;ory of the Development of Africa," which 
appeared in the February Century. Recent events in 
Africa gi ve this a particular timeliness and importance. 
Concerning the partitioning of the continent Mr. Stan
ley says : " 'Within the last ten years France has 
acquired of equatorial Africa about 800,000 square 
miles, in which there are now 800 Europeans ; Germany, 
400, 000 square miles ; Italy, 547,000 square miles ; and 
Portugal has now a defined territory extending over 
710,000 square miles. France, moreover, has been active 
farther north, in the Sahara and in west Africa, and 
claims rights over 1, 600,000 square miles, while Ger
many, in southwest Africa and the Cameroons, asserts 
her rule over 540,000 square miles. " England was the 
last European power to engage in the rush for African 
territory. Her efforts for some years after the Berlin 
conference had been confined to reserving spheres of 
influence, rather than to violent annexation, and to 
moderating the passion for African land manifested by 
Germany, France and Italy. If any power had the 
moral right to interfere with this fierce lust for annex
ation, it must be admitted that, after policing the Afri
can coasts for over half a century, exploring the interior 
and establishing Christian missions in East Africa, 
Nyassa Land and Uganda, England was fairly entitled 
to it. Between 1886 and 1890 Englishmen began to stir 
and succeeded in forming the famous South African 
Company, the African Lakes Company and the I.  B. 
E. A. Company. The Royal Niger Company had 
obtained a charter in 1886, and in October, 1889, a some
what similar one was granted to the South African, 
with administrative power over 750, 000 square miles. 
In 1891 it absorbed the African Lakes Company, and 
thus British Central Africa, with 500, 000 square miles, 
was formed. To the British East African Company 
was given authority over 700, 000 square miles. B y  
placing these statistics in a tabular form the reader may 
best see the subdivision which has taken place since 
February 25, 1885 : 

Sq.  Miles. 
To the Congo State, by consent of the powers . . .  . • . . . .  . . . 900,000 
France annexed . ,  . . . . .  " . . . . . . . . . . . . . . . . . . • • • • • . • . . . .  1,900,000 
Germany . . . . . . . .  . . . . . . . . . . . . . . • . . . .  . • • . . . . . . . . . . . . . . . .  940,000 
Italy . . . . . . . . . . . • • . • . . .  , .  . . . . . .  . , . . . . . . . . .  . • . . . . . . . . . . . .  547,000 
PortugaL . . . . . . . . .  • . . . . . . . •  . . . . . • • . . . . • • • • • . . . . . . . . .  710,000 
Great Britain-

Sonth African Company . . . . . . . . . • • . . . • . • • • . . • •  . .  . • • •  750,000 
British Central Africa . . . . . .  , . • . • . • . . . .  • • • • . . . . • • • • . . . .  500,000 
British East Africa . . • . . . . . . . . .  ' . . . • . • • . . . . . •  , . ,  . . . . . . . 70U,000 

Total . . . • • . • • • . . . . . . . . . . . . . . .  ' , . . . • • • • • • • • . . . . . . • • • • •  6,947,000 

.. 4 .  t .. 
Tlte Bloated Kaihv a y  Shareholders. 

Poor's last Manual shows that the entire interest paid 
in the U nited States on railway bonds and other debt, 
together with the di\'idends OIl stock, averaged only 
2 '94 per cent for 1895, while dividends on stock alone 
averaged only a pitiful 1'59 per cent . 'Vhat farmer 
or other property owner would be satisfied with a rp
turn of a l ittle over 172' per cent a year ? If it be 
answered that some stocks have been " watered, " a 
liberal deduction on that score would still leave the 
average returns on stock bought by bona fide investors 
far below those to which ordinary investments are en
titled. B ut bonds aloe not watered, yet the interest 
which they have yielded for many years has been very 
much less than the ordiEary interest rates on the aver
age. Poor's Manual figures that and the dividends on 
stock since 1890 as follows : 

1890. 1891 . 1892. 1893. 1894. 1895. 
Interest per cent of bonds .4 ' 27 4 ' 25 4 ' 25 4 ' 30 4 ' 11 4 ' 25 
Dividends per cent of stock .. 1 ' 80 l '  85 l '  93 l '  86 l '  64 l '  50 
Intercst and dividend per 

cent stock and debt . . . . .  3 ' 04 3 ' 06 3 " 01 3 ' 02 2 ' 89 2 ' 94 
When it is remembered also that hundreds of mil

lions of capital stoC'k and bonds have been wiped out 
of existence, and, moreover, that in scores of cases of 
reorganization holders of securities have been heavily 
assessed in order to retain some evidences of their in
vestment and a chance of a little return in the future, it 
will be admitted that the railway stockholder and bond
holder is not to be envied on account of the undue profit
ableness of his speculations. -Rail way Age. 

. . . I .  
The Canal.. o f  Ma ..... 

A telegram has been received at Boston, October 5, 
from the Lowell Observatory at Flagstaff, Arizona, 
announcing that the canals of Mars, known as Phison 
and Euphrates, have been observed agaiu to be dou
ble. 
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THE NEW CROTON DAM. 

The water supply of New York City is derived prin
cipally from the watershed of the Croton River. When 
it was selected, over fifty years ago, by the authorities, 
it was very doubtful if they fully realized its advan
tages and disadvantages, yet it is but fair to say that, 
in spite of all that has been done and said about it and 
all criticisms that have been levied upon it, it has done 
remarkably good service during the past, and may be 
relied upon in the future to supply water for many years 
to come. 

O ver the area represented by the watershed of this 
stream an enormous quantity of watflr falls during the 
year and billions of gallons, going absolutely to waste, 
pour torrentlike over the Croton dam at some seasons. 
Long ago the original Croton Lake formed by the old 
Cl'Oton dam proved inadequate for impounding water, 
alld additions have been made from time to time in the 
establishment of other dams, of which a number now 
exi:,t. 

The water for the City of New York may now be said 
to be stored and impounded in a succession of steps. 
As representing the lowest of these steps, the city and 
Cen tral Park reservoirs and the new Jerome Park reser
voir may be cited. By means of the old and new aque_ 
ducts, these lower steps in the series connect with the 
next higher one, which is the original Crotou Lake, 'and 
New York's water now comes from the identical l ake 
created over fifty years ago by the small and almost in
�jgnificant masonry dam thrown across the line of the 
Croton River where it passes through a defile. The 
Croton Lake thus established is a long narrow body of 
water, riverlike in character and supplied by numerous 
tributaries of varying importance. Going up the course 
of this stream upon some of these branches, we find 
other steps in the series where further up the stream 
other darns have been recently constructed, each im
pounding its own body of water. In this way the 
highest storage level is reached and the Croton system 
will be seen to include a number of lakes or reservoirs. 
all tributaries of the main Croton Lake by the natnral 
watercourses. 

The storage capacity of the old lake is placed at 
about one thousand million of gallons. At a point on 
the l ine of the Croton River, about three and a half 
miles below the location of the present dam, work is 
now in progress on the erection of what is known as 
the new Croton dam, on the Cornell site, as it has been 
termed, and our illustration shows the present aspect 
of the work as now in progress. 

In a preceding issue (SClENTIFIC AMERICAN, July 
9, 1892) we have illustrated the completed structure. 
This dam is the outcome of the proposed Quaker 
Bridge darn, the gigantic stru cture which it was pro
posed to establish further do wn the river, and will be 
one of the largest dams eVer erected by man. 

l'he principal portion extends directly across the 
stream, its southern section being of earthwork and 
the higher portion to the north being in masonry. T he 
earthwork dam contains the usual rub ble masonry core, 
with a 6 foot crE'st, which crest is 5 feet above the water 
level, though still below the summit of the earthwork. 
'rhe masonry d",m varies in width at the bottom ac
cording to its height, with a maximum height of 238 
feet and a maximum width of 185 feet. It is established 
on a level bed prepared in the natural rock, with two 
ditches or cuts running its length to give it a better bite 
upon the rock, the masonry work being carried down 
into these cuts. 

The spillway is quite peculiar ill arrangement and 
forms one of th e characteristic features of the dam. 
Starting at the bottom of the northern end of the dam, 
it rises in a series of steps parallel with the axis of the 
dam, by which about two-thirds of its height is reached. 
Het'e a platform or level area is established, and from it 
the remainin g steps of the spillway rise, their faces be
ing nE'arly at right an gles in direction to the main axis 
of the darn. The top of the spillway is 24 feet below 
the level of the water. The gap formed by the spillway 
is to be crossed by a bridge. The dam is to be 1 , 200 
feet long and the spillway will provide a crest of 1, 000 
feet in length for water to escape over. This provides a 
factor of safety adequate for inundations many times 
greater than could take place under any conceivable 
conditions. 'fhe steps of the spillway are about 4 feet 
in width and 5 feet in rise. 

Across the dam and bridge, a private department 
road will be carried, 20 feet wide, leaving a margin of 5 
feet on each side for necessary railing and coping. The 
new dam will increase the area of Croton Lake to 7, 500 
acres, with a capacity of 30,000, 000, 000 of gallons, sub
merging the present Croton dam and back of it Muscoot 
darn, in what may be designated the upper levels of the 
water supply. As one of the objects of Muscoot dam, 
which illlPounds 6,000, 000, 000 of gallons, is to maintain 
an even level of water to meet the desires of the in

habitants of the neighboring country, the n et or avail

able contents of the dam may be taken as 24, 000,000,000 

of gallons, or over two months' supply of water for the 

city of New York. 
• • • 

M. BERTHELOT, the celebrated French cherni!'lt, hM 

received the Grand Cross of the Legion of Honor. 

J c itut i f i c  �tutricau. 
C o ntract. A. warded for Ten Torpedo Boat •• 

The contracts for the building of ten torpedo boats 
were awarded by Secretary Herbert on October 6. Four 
of these are to steam 20 knots an hour, three 22 knots, 
and three are to have the hi"h speed of 30 knots an 
hour. 

The amount appropriated for torpedo boats by the 
last Congress was $1, 300, 000, and the number of new 
boats was limited to thirteen. The total cost of the 
authorized boats will be about $1, 100, 000. Of the 30 
knot boats, one, which is to be of 250 tons displacement, 
is awarded to the U nion Iron W·orks, of San Francisco. 
The other two will be of 143 tons displacement and w,ll 
be built by the Bath Iron Works, of Bath, Maine. Of 
the other boats, Baltimore gets one, Portland, Oregon, 
two, and the rest will be distributed among Eastern and 
Western bidders. The larger boats above mentioned 
are of the type known as torpedo catchers, their par·· 
ticular work being to overtake and sink the smaller 
torpedo boat proper. For this purpose they are given 
greater size and speed, and carry a considerable arma
ment. The 143 ton boat will have four 1 pounder guns 
and the 240 ton boat six 6 pounder quick firers. It is 
not unlikely that they will surpass the contract speed, 
and by so doing prove themselves to be the fastest of 
their kind afloat. 

• e • 
PHOTOGRAPHY BY AN ELEC T R IC DISCHARGE. 

The discovery of Roentgen has given a remarkable 
impetus to electrical experimentation, especially when 
connected with photography. We have repeatedly 
gi ven reproductions of radiographs and magneto
graphs. We now give a photograph produced by an 
electric discharge. 

The subject is a German coin, and the picture was 
produced by an electric discharge from an induction 
coil, the coin having been placed on the sensitive plate 
and the contact having been formed by accident. 'Ve 
have had this experiment verified by actual trial, and 

PHOTOGRAPH OF A COIN PRODUCED BY AN 

ELECTRIC DISCHARGE. 

have found that by placmg a coin upon a sensitive 
plate, the plate resting on a sheet of metal connected 
with one terminal of the coil, with the other terminal 
connected with the coin, a discharge of one or two 
seconds suffices to produce an image of the coin. Sur
rounding the image is a halo produced by the radial 
discharge. 

A lthough images produced in this way are not new, 
we give this particular example on account of the com
pleteness of the image. 

Area and Populat i o n  of Japan. 

According to a J apanese journal, says the Journal 

of the Society of Arts, although it is recorded in history 

that the census of J apan was taken as early as 281, no 

figures then obtained remain on record. I n  the year 

1720, the population numbered 26, 065, 422 ; in 1815, 

25,622, 000 ; in 1880, 35, 929, 000 ; in 1885, 37, 869,000 ; and 

in 1893-94, although the exact figures are not known, it 

may be inferred from the ra',e of increase during the 

preceding two decades that t!le population of J apan at 

the end of the year 1894 could not have been much less 

than 42. 000,000. As Formosa has been newly added to 

the Japanese territory by the treaty of peace, and more 

than 3, 000,000 of people in Formosa have, in conse

quence, become Japanese subj ects, the present popu

lation of t he country is pro bably more than 45, 000, 000. 

The area of the new te!"ritory being 2, 532 square ri (sq. 

ri = 5·9 square mIles), the total area of the co untry, 

which was before the w ar 24, 794 sq uare ri, is  now 27, 326 

square rio Japan, in the extent of her territory CO IU· 
pared with European countries, stands now next to 

Spain; being about equal to Sweden. She is larger 

than Great Britain and Ireland by 6, 933 square ri, and 

is the eleventh largest country in the world. H er 

population is greater than that of France by 6,600, 000, 

but less than that of Germany by 4, 416,000. Compared 

with Great Britain and Ireland, she has 7, 100,000 Illo�·e 
people. In population, therefore, Japan ranlu ali the 

fifth power in the world. 

Scie nce Notes. 

It has been decided to erect a statue of Jenner in 
Tokio, Japan. 

Sir William Turner has estimated that a whale of 50 
tons weight exerts 145 horse power in swimming at a 
rate of 12 miles an hour. 

A submarine mountain range has been discovered in 
the southern part of Davis Strait by the Danish steamer 
Ingolf, which has been carrying on deep sea explora
tions on the Iceland and Greenland coasts for the past 
two years. 

According to Nature, specimens of firedamp recently 
collected b y  M .  Th. Schloesing. Jr. , with suitable pre
cautions, from many sources, all contained nitrogen, 
showing a notable amount of argon ; the ratio of argon 
to nitrogen was, within the limits of experimental error, 
about the same as in air. 

It appears that the specific heat of sulphur in the 
viscous state is distinctly higher than in the liquid 
state. M. J.  Dussy has ascertained that if the total 
quantity of heat lost by one grain of sulphur in pass
ing from a temperature T to 00 C. is plotted against the 
temperature, there is a distinct change of curvature at 
about 2300 C. 

A young man who had been used for about four 
weeks as an obj ect for demonstrating X rays phenome
na discovered to his surprise that his skin was peeling 
off at the places which had been exposed to the rays, 
causing sores in some places. He also began to lose his 
hair, and is now threatened with premature baldness. 
-Elektrotechnische Rundschau. 

In a communication made by M. H.  Moissan to the 
Academy of Sciences, Paris, the author stated that 
experiment had shown that the black diamond reduced 
to a very fine state of division, and heated in a stream 
of oxygen to a temperature of 2000 Cent. below that of 
combustion of the diamond, gives off a very small 
amount of carbon dioxide, the diamond remaining 
transparent. 

H erren Sarasin have recently explored the southeast 
arm of the island of Celebes in the Moluccas, and have 
discovered there two large lakes, Matanna and Towuti, 
at a height of 400 and 350 meters respectively above sea 
level. In the former a sounding of 480 meters was made 
without finding bottom. Remains of a prehistoric vil
lage built on piles, b ut now submerged, were discov
ered, the bronze and pottery found being very like that 
obtained in similar villages in Europe. 

A disadvantage of the metric system, says the Ob
server, is found in the use of the Centigrade scale en 
the thermometer. Prof. H. A. H azen points out that 
the degrees in this are twice too large, while weather 
records are complicated and filled with errors by having 
half the temperatures with minus signs before them. 
Prof. Hazen suggests that both the Centigrade and 
Fahrenheit scales have their zero point dropped to 
forty degrees below zero of the present scales. This 
would obviate the difficulty of the minus sign in mete
orology, but the Fahrenheit degree would remain the 
better. 

The preparations for the exploration of the South 
Polar regions by M. De Gerlache, a Belgian naval 
officer, are almost complete. The crew of the Belgica 

will be chiefly composed of Norwegian sailors and har

pooners, but of the three officers holding responsible 

positions two are Belgians. Three Belgian scientific 

men have generously offered their co-operation and will 

accompany the expedition. Belgium does not furnish, 

however, a zoologist capable of taking deep sea sound

ings, and an appeal has been made in the scientific 

journals of England, France, and Germany for a com

petent man to supply the deficiency. 

A paper on " The Important Relation of Plant Life 

to Photo-Chemical Climate, " based on observations 

made at Vienna, Buitenzorg (J ava) and Cairo, was 

recently presented to the V ienna Academy of Sciences 

by Prof. Wiesner. The measurements of the chemical 

intensity of light were made by a process correspond

ing in principle to the photographic method of Bunsen 

and Roscoe. The following, N ature says, are the prin

cipal results arrived at : (1) The greatest chemical 

intensity of light in V ienna amounted, in Bunsen· Ros

coe units, to 1 ·500, and at Buitenzorg to 1 ·612. (2) The 

average ratio of the noon intensity to the daily maxi

mum at Vi.enna was as 1 :  1 ·08. and at Buitenzorg as 

1 : 1 ·22. C� At Vienna the yearly noon intensity varied 

in the proportion of 1 :  2 · 14, and at Buitenzorg in the 

proportion of 1 :  124. (4) As a rule, the daily maximUIll 

at V ienna occurred about noon and at Buitenzorg in 

the late forenoon. This explains the relatively high 

maxima at Vienna and the relatively low maxillla of 

Buitenzorg. In clear or uniformly cloudy weathet· the 

maximum occurred generally at noon at both places. 

(5) At Cairo a strong depression of the daily curve of 

intensity was observed at noon during a perfectly clear 

sky. This depression was also observed on rare occa

sions at Vienna, but to a smaller extent. (6) At Bui

tenzorg the chemical intensity of light was general l y  

greater in the forenoon than in the afternoon. At 

Vienna this excess was greatest in June and July ; the 

morning intensities were generally higher than the 

corresponding evening intensities, even when the sky 

was similarly clouded. 
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THE E SSEX-MERRI1tIAC BRIDGE. 

BY HORACE c. HOVEY. 
The Merrimac River flows for 78 miles through New 

Hampshire and for 35 miles through · Massachusetts, 
and in its charming valley half a million people dwell. 
To-day it turns more mills than any other stream in 
the world, and a century ago there was more ship
building in its estuary than anywhere else on the. conti
nent. When it was proposed to substitute bridges for 
ferries a sharp controversy arose. 
On one side were merchants and 
manufacturers and such farmers as 
desired better means of cOIIlmunica
tion. On the other were the ferry
IIlen whose craft were in danger, the 
lumbermen whose huge rafts came 
down from the mountains to the 
�ea, and, above all, the shipbuilders 
whose yards employed thousands of 
b ands. Much was said about log 
jams, ice jams, and other evils, real 
und imaginary. Finally the party 
of progress won the day, and Gov
tlrnor John Hancock set his bold 
signature to bills for bridges at 
N ewburyport, Amesbury, Haver
hill and Lowell, all to cross the 
Merrimac. The period between 1 790 
and 1805 was an era of roads and 
bridges, during which the Legis
lature of Massachusetts chartered 
42 turnpikes and 67 bridges, every 
one of which was earnestly advo
cated and strenuously opposed. 

$ cituttf tt �mtttnlu. 
ceeding 1,000 feet. The total amount of timber used legitimate conditions. The only disaster that ever be
was 6, 000 tons, of which only about 1 ,000 were in the fell it was in the intensely cold winter of 1827, when 
bridge itself, the remainder being in the enormous log the accumulation of snow and ice hindered the free 
piers. From that quantity of material twenty ships play of the links, also causing the chains to rest un
of the old style could be built : and had the logs stood evenly. Four of them gave way under a heavy load 
end to end, they would have reached 50 miles. The drawn by six oxen and two horses and driven by two 
exact cost of the bridge was $36, 398. The receipts from men. The men and one horse escaped, but the other 
tolls in the last year of its life came to $5, 553 ; the animals were drowned. No fears are felt of any repeti
charges being one shilling and sixpence for a chariot or tion of such a mishap. The chain bridge consists of a 

Our obj ect is particularly to de
scribe what is known as the Essex
Merrimac bridge, crossing at Deer 
Island from Newburyport to Salis-

THE ESSEX-MERRIMAC CHAIN SUSPENSION BRIDGE. 

single arch of 226 feet span, with 40 
feet as its greatest elevation above 
the river. The abutments are 49 
by 25 feet at the base, and are 37 
feet high ; built of rough split 
granite, each block weighing one 
or two tons, and all firmly united 
by iron bolts. The quantity of 
stone used was 4, 000 tons. On the 
abutments stand framed towers of 
stout oak timbers, capped with 
saddles to s u p p o r t  the ch ains 
whence the flooring is suspended 
by a series of stirrups. The bridge 
was originally single, but is now 
double, with two arched entrances 
at each end. There were at first ten 
chains, but there are now twel ve, 
in four groups of three chains each, 
and each group is held from sway
ing apart by numerous iron dogs 
and other contrivances. The ma
terial is the best Norway iron, in 
bars an inch square, bent into links 
each 3 inches wide and 26 inches 
long. Each chain is 516 feet long, 
m e a  s u r  i n  g 256 feet along the 
catenary curve between the towers, 

bury ; and which has existed in two different forms, 
each having a bearing on the general interests of bridge 
building throughout the country. 

The location is extremely picturesque, abounding in 
cliffs, wooded islands and primitive pine trees. Deer 
Island is now the property of Mrs. Harriet Prescott 
Spofford, the poetess, who has done much by land
scape gardening to improve what was already so at
tractive. Hawks wood is adjacent, with its elegant 
environs and romantic legends. Near by the southern 
shore once stood the manse of Rev. Matthew Plant, a 
protege of Queen Anne ; and a stone wall still stands 
that was built by his negro slaves imported from the 
Barbadoes. The fact of main interest is that the 
river here is 1 , 000 feet wide, deep enough for the 
largest vessels, its current strong, and its bottom ex
tremely rocky. 

Severe conditions were imposed that were meant to 
be prohibitory. One of them was that the span of the 
main arch should be 160 feet, or three times as great as 

other vehicle, twopence for a horseman, and two-thirds 
of a penny for a foot passenger ; the latter being equal 
to an English halfpenny, or to one cent in federal cur
rency. In 1809 it was decided that the Palmer bridge 
was unsafe and it was sold at auction, to be taken 
down as soon as another could be built in its p lace. 
For the foregoing facts we are mainly indebted to re
searches j ust made by Hon. O. B. Merrill. 

The new Essex-Merrimac bri dge was hung from 
chains-an invention patented by Mr. James Finley, of 
Fayette County, Pa. , in 1808, who in that year built 
one on that plan over the Schuylkill.  This, as we are 
informed, has since been taken down ; which wo uld 
leave the Essex-Merrimac chain bridge, built  in 1810, as 
t he oldest suspension bridge in the U nited States. The 
contractor and superintendent was John Templeman, 
Esq. , of Washington, D. C. ; the master carpenter was 
Samuel Carr, of West Newbury ; the blacksmithing 
was done partly by Mr. Hall and partly by Mr. Wil
liams. 'fhe woodwork was wholly rebuilt in 1869 under 

the sinking of said curve being one
seventh of the length of the span. The entire weight 
of the twelve chains is about thirty tons. The chains 
are tripled as they cross the saddles at the top of the 
towers. On reaching the ground their ends are made 
fast by shackles to links that proj ect from a network 
of subterranean chains, which slope for 29 feet as the 
cables descend from the tower, and then sink ver
tically for more than 10 feet. Each lin k holds two, 
three, or more links, the last in each series being driven 
between two blocks of stone and secured by a trans
verse iron bar. Thus an enormous claw is made, each 
link in which helps all the rest, evenly distribu ting the 
strain over the entire abutment it grasps. Mr. Stanley, 
who has inspected this peculiar anchorage, says that 
every link is embedded in puddled clay so hermetically 
as to prevent corrosion, the calipers showing no sign of 
shrinkage during all these years. We are also assured 
by Capt. C. M. Pritchard, superintendent of highways 
and bridges for Newb uryport, that t he average annual 
cost of repairing the i ron work has not exceeded five 

dollars during the 
past ten years. He 
regards the bridge 
as in every par
ticular a model of 
ingenuity and a 
safe as well as ele
gant specimen of 
art handed down 
to us from the first 
d e c  a d e of this 
century. 

T h e  w h o l e  
weight commonly 
supported d o e  s 
not e x c e e d 150 
tons, whereas the 
bridge was calcu
lated to support 
fully 456 tons. Its 
extreme flexibility 
is not regarded as 
a source of dan
ger, provided t hat 
the cars pass at a 
moderate rate of 
speed, as they are 
a I w a y  s req uired 
to do. 

any other then in 
A III e l' i c a. This 
was Illet by what 
w a s  k n o w n  as 
Palmer's arch, in
vented and pat
ented by Timothy 
Pall ller, an ar0h i
tect of Newbury· 
port, and which 
was a f t  e l' w a r d  
used for a span of 
194 feet over the 
Schuylkill, a n d  
for one of 244 feet 
over the Piscata
qua-t h e figures 
as given by Mr. 
Palmer. For this 
invention he got a 
gold m e  d a I and 
$ 1 0 0 in c a s  h. 
What he did was 
to imitate in tim
ber the familiar 
voussoir 0 f t h e  
s t o n  e arch, by 
m e a  n s of king 
J!l 0 s t s t e n  feet 
apart, in radii of 
a circle of which 
the curved tim
bers which they 
joined formed the 
c i l' c u m  f e r  ence. ANCHORAGE OF ESSEX-MERRIMAC CHAIN SUSPENSION BRID GE. 

lt will be under
s t o o d  b y  t h e  
reader that t h e  
c h a i n  bridge is 
only f r o m N ew
buryport to Deer 

Each quasi-vous-
soil' was further strengthened by cross braces and 
curved planks. There were three such frames, one on 
each side and a third down the middle ; the result 
being an extremely strong arch . 

Solid piers of logs built in cob house style, filled with 
rock, occupied fully half the water space. The portion 
of the bridge from N ewburyport to Deer Island was 
438 feet long, and that from the island to Salisbury 592 
feet ; the lmtire length, including the approaches, ex-

the supervision of Mr. B. F. Stanley ; but the iron 
work remains to-day as originally put in, except for oc
casional repairs. in 1885, and agalll in 1896, official in
spection was made as to the strength and security of 
the structure ; the last time by a special legislative 
committee, to ascertain if the bridge was strong enough 
to carry the electric cars that have for SOllle time been 
running over it. 'f be concl usion was that it will stand 
any strain to which it is likely to be subj ected under 

Island, t h e  con
nection between the island and the Salisb ury shore 
bei ng by a truss bridge of modern style with an ample 
draw for shipping. 

The usefulness of the Essex-Merrimac bridge, as a 
whole, is proved by the fact that, during i ts existence 
as a toll bridge, the total receipts were $302, 276. In 
the year 1868 it was bought by Essex County for the 
sum of $30, 000. A large additional sum was expended 
in repairs and improvements, and it was made free to 
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the general public. Another proof of its utility is the I The motive parts, connecting rod and crank, move in I cording to the level of the gasoline, and which serves 
fact that it has been taken as a model for so many a reservoir containing oil. The driving axle, at its to lead air to the surface of the latter in order to 
o : .her bridges elsewhere. It is of interest, in this con- place of exit from the reservoir, carries a pinion that quicken the evaporation. 
nection, to note that, in 1828, a second great chain engages with a wheel keyed upon the rear axle of the The detonating mixture enters the cylinder through 
bridge was constructed between Newburyport and machine. an ordinary clack valve placed upon the side in the 
Salisbury, at a point below Carr Island, with fi ve The gasoline is contained in a polygonal reservoir, valve box, and which opens automatically u nder the 
spans, the longest bei n g  about 150 feet, and the entire A, of a capacity of froUl two to t,hree quarts, situated influence of the suction. After the explosion, the ' 
b r i  d g e  measuring 1 , 000 gases make t h e  i r exit 
feet. It was subsequently through an eduction valve 
bought by the Eastern controlled by a cam fixed 
Railroad, and rellloved, upon the driving shaft. 
with the exception of the The eduction pipe divides 
massive granite piers, to into two parts, one of which 
make room for a structure runs directly into an ex-
on another plan better haust consisting of a simple 
adapted to the purposes cyli nder, fixed under the 
of the railroad. Thus the tube that c a r  r i e s the 
old Essex-Merrimac chain 
bridge is left as the soli · 
tary specimen in N ew 
England of a style of sus
pension bridge :hat has 
served its intentiolls  ad
mirably, an d  may st:1l be 
found preferable to the 
wire bridges under certain 
mrcu llIstances. 

. .  � 
THE DION, B OUTON & COM

PAN Y TRICYCLE AND THE 
BOLLEE CARRIAGE, 

The newspaper ad ver
ti sement of the Michelin 
cOlllbi nation offering 100 
Dion, Bouton & Company 
tricycles and 200 Bollee car
riagf'p for sale at auction 
has called attention again 
to these vehicles, the llIan
ufacturers of which were 
the first to solve the diffi-
cu l t  problem of deYising-
an automo bile locolllotive 
apparatus for one or t wo persons t hat should be simpl e, 
strong, and of a sufficiently low price to bring it within 
the reach of t hose who hesitate to spend eight h undred 
or a thom'and dollars for sueh an obj ect. 

We t h i n k  it well,  tLerefo l'e, to give a descri ption of 
the tricycle as well as of the carriage. 

The Dion, Bouton & Company Gasoline Tricycle 
(.I!'ig. 3) . -'1'he frame of the machine is the same as that 
of an ord inary tricycle, and upon the rear tube is 
bolted the motor, with a special suspension designed 
to deaden vibrations. The IlIotor is vertical, has a 
single cylinder, lllakes four ]'(wolutions and is of about 
one-fourth horse power. '1'he cooling of the cylinder 

is etIeeted through numerous transverse projections. 

Fig. 1 . -THE BOLLEE GASOLINE CARRIAGE. 

undm' the saddle, and which at the same time performs 
the office of a carbureter. To this effect, it is provided 
with two cylindrical cocks, a part of the surface of the 
first of which (that to the left) is formed of wire gauze 
that displaces itself opposite an aperture through 
which filter the aiL' and the vapors of gasoline that 
const i t ute the detonating Illixture. The composition 
of the m ixture may be regulated by the different posi
tions of the cocks. From the first cock, the mixture 
passes into a second or distributing cock controlled by 
the handle, J, mounted upon the horizontal tube of 
the frame, and which sends it to the motor t hrough a 
tube that traverses the carbureter. The latter is COIIl
pleted b �' a chilLlney, I,  whose height is regulatable ac-

motor and provided with 
three orifices for the escape 
of the gases ; the other 
part is continued by a 
worm that extends through 
the entire length of the 
carbureter and serves to 
reheat the gasoline. 

The ignition is effected 
through two accumulators 
inclosed in a box, F, fixed 
under the horizontal tube 
of the frame. These ac
cumulators are charged to 
about two amperes, and 
suffice, despite their small 
size, to give a useful effect 
for a continuous run of 100 
hours. They are recharged 
by means of three b i 
chromate batteries. 

'1'he- electric circuit of the 
tricycle is established in 
the following way : The 
wire starting from the posi
tive pole of the accumu-

lators is screwed to one of tbe terminals of the 
handle bar, and t hence passes into the intedor of 
the latter as far as to the handle, M, which per
forms the office of a COlllmutator. It is afterward 
fixed to a terminal near the precedin g and ther. runs to 
the Ruhmkorff coil t hat is situated to the right beneath 
the large rear tube. The negative wire runs directly 
from the accumulators to the coil. The wire starting 
froUl the bobbin and ending in the explosion chamber 
enters the latter t hrough a porcelain ignition tube 
screwed into the wall. The spark forms between two 
platinum wires, one of which constitutes the extremity 
of the wire of the coil and the other is simply fixed to 
the side of the motor. 

• )1... 

Fig. 2. -VIEW OF A BOLLEE CARRIAGE IN SERVICE. 
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A reference to the figure will show that the machine 

is provided with pedals. These actuate the pinion 
through the interm edium of a ratchet wheel, and, 
therefore, act in but one direction and only as long as 
the Illotor is not revolving faster than they. They pro
duce their effect only upon steep gradients, while the 
motor is running slowly and it is desired to aid it in 
making a difficult passage. 

This machine, which weighs b ut a hundred pounds 
in running order, easily reaches a speed of twelve miles 
an hour on level ground and is capable of ascending 
gradients of two-thirds of an inch to the foot. 

The Bollee Gasoline Carriage (Figs. 1 and 2). -This 
machine is likewise of the tricycle order, but with two 
steering wheels in front and the driving wheel behind. 
It is  characterized by a very low form, which assures 
great stability. In front there are two seats ; the motor 
and the gasoline reservoir are in the rear, upon each 
side of the driving wheel. The frame of the carriage is 
formed entirely of hollow tubes and the wheels are pro
vided with :'iIichelin pneumatic tires. '1'he gasoline res
ervoir has a capacity of seven quarts, a s upply suffi
cient for a run of more than fifty miles. The gasoline 
descends to the carburetor by gravitation, in passing 
through a Panhard & Levassor flow regulator contain
ing a hollow brass float that follows the movements of 
the liquid, and, through a conical plug, closes the inlet 
orifice when the influx of the liquid is too great. The 
gasoline entering the carbureter spreads over a bronze 
cap and is redueed to an extremely fine state of divi
sion, and in this form is carried along by a current of 
air regulated by a claek valve. By acting upon a rod, 
it is possible to unem-er the holes of this valve more or 
less, and thus modify the composition of the gaseous 
mixture in sueh a way as to render it explosible, and 
so that the work prodlleed 
by the explosion shall 
suffiee to eause the motor 
to run under normal con
ditions. 

The ignition is effeeted 
by means of a platin um 
igniter heated by an exter
nal b urner. 

� c itutif ic jUlttiClU. 
The Eye.i�ht of Scb ool () b l l d re n .  headache i s  often coexistent with the anemic headaclte, 

Public Opinion has gathered from various sources, especially in growing girls. Here is found a eompliea
for which they give due credit, the following interest- tion of all kinds of nervous misery, due to the eye strain 
ing faets relative to the defective eyesight in children 2-ssoeiated with the vertieal pain felt over the top of the 
and young people : head, all this being characteristie of bloodlessness. To 

Acting under authority of the school board and with eombat this anemia, there is nothing like plenty of out
the direction of a committee of oeulists, the Baltimore of-door exercise and wholesome food. \Vhile the prac
sehool teachers tested the eyesight of the ehildren of I tice of looking at distant obj eets and-unhappily-the 
the city's public schools. T he eyes of 53,Oli7 pupils use of appropriate speetaeles may relieve the headaehe 
were in this way examined by the tests ordinarily used of eye strain, read ing, writing, and sewing will perm a
by oculists and the results are interesting and suggest- nently damage the sight ; so that for the sake of edu
ive ; 9,051 pupils were found to have llueh defeetive eye- eation, and in the struggle for existenee, the eoming 
sight as to make school work unsafe ; 53 per eent of raee will have to look out that it does not become 
the ehildren were found not to be in the enjoYlllent of altogether purblind. The suggestion lIlay be pessimis
normal vision, but curiously enough the percentage of tie, but it is none the less timely. -:Ylinneapolis Times. 
defeetive eyesight steadily deereased with the age of • ' . '  • 
the pupils. THE POULSON METAL HOUSE. 

The percentage of normal vision was found to \Ve present two illustrations of a house ereeted · at 
be as follows in the different grades : First grade, Bay Ridge, N. Y . ,  for .!\fl'. Niles Poulson, which presents 
35 ; seeond, 41 ; third, 47 ; fourth, 49 ; fifth, 48 ; sixth, some remarkable features obtained by the unusual 
48 ; seventh, 54 ; and eighth, 56. No explanation combination of iron and copper for exterior and inte
is offered for this improvement in eyesight with age rior construction and ornall1entation. The nwtllods 
and the use of the eyes under sehool eonditions. used represent the ideas of the owner in seeuring a fire
Until such explanation is given it might be argued proof building and in making use of galvanoplastic 
either' that the eyesight of the race is deteriorating, metal to produee striking effects. 
being worst in children latest born, or that there are In building the exterior walls of the house the founda
defects in vision which are remedied either by nature tion was prepared in the usual Illanner and topped with 
or art. a stone belt course extending entirely around the 

It was found that many blackboards and maps in the house. Upon this was ereeted a wrought iron skeleton 
schools were not plaeed in the proper light, and the re- made of tee and angle irons plaeecl some four or five 
port of the oculists recommends yearly examinations feet apart. 
hereafter of the pupils' eyesight, and that a uniform At proper intervals from the belt course to the main 
system of adj ustable seats and desks be adopted and eorniee were placed 4 X 4 angle irons, whieh were se
that these be regulated to the heights of the ehildren. cured to the upright frallling. At each sill and lintel 
The large pereentage, nearly one-fifth of the total course was plaeed a horizontal angle iron extending en

.� 

The motor is of the nor
Illal type of four revolu
tions. It develops two 
horse power. '1'he eooling 
is effeeted through heat 
radiators that are dearly 
seen in Fig. 1. The eon
neeting l' 0 d and e r a  n k 
move in a bath of oil, m; 
in the DieHl, Bouton & 
Company tri eyele. The 
veloeity of the motor is 
regulated b y  an appara
tus that aets upon the 
eduction v a l  v e ,  whieh, 
when the motor is run
ning wild, prevents the lift
ing of this valve and eonse
(lUently the expulsion of the 
burned gases and t he intro
duetion of a new charge at 
the sueeeeding revolution. 

Fig. 3.-THE DION BOUTON & CO. GASOLINE TRICYCLE. 

tirely around the b uilding, 
and above the window "ill 
was another fOl' reeei \-ing 
the floor eonstruetion. 
The angle irons were eov
ered with pilasters made 
of depos i ted eopper, em
bellished with designs of 
an attraeti ve character. 
The pih1sters were first riv
eted to the angle irons in 
such a way as to leave at 
each edge a flange, to 
whieh werB riveted the 
copper panels eanying
ornamental designs in bass 
relief. After the eopper 
panels were put in position 
the entire copperwork was 
backed up with an eight 
ineh briek wall, extending 
from the foundation to the 
roof. The latter is eovered 
",ith red tile, and the tower 
which is covered with the 
same lIla terial, terminates 
in a eopper finial. The 
roof of the veranda. exten d
ing aeross a portion of the 
front and side, is supported 
by east iron col umns, while 

During a normal running the valve is direetly con
trolled, through the intermediulll of levers and rods, 
by a box fixed u pon an axle parallel with the driving 
one. This box aetuates a link that transmits motion 
to the valve. The va,lve is pulled back by means of 
springs. The gases, after their egress from the cylin
der, pass into an eduetion eylinder designed to deaden 
the noise, and are finally expelled to the exterior. The 
setting in motion and the stoppage are effected by a 
speeial and very ingenious proeess. The axle of the 
driving wheel is  movable baekward and forward 
through the intermedium of a lever plaeed to the left 
of the driver. This lever moves opposite a toothed 
seetor, at whose notches it lllay be arrested. The mo
tion of the dri\-ing axle is eOIllmunicated to the wheel 
through the interrnedium of a drum keyed to a hollow 
shaft that recei\'es its motion from the driving axle. 
'1'his drum, through a rubber belt, carries along another 
and larger one that is dependent upon the wheel. 
\Vhen the lever is shoved baekward, the driving wheel 
moves forward and loosens the belt, whieh is then no 
�onger capable of carryin g along the wheel. At the 
same time, the latter applies itself against a fixed 
brake bloek and is arrested on the spot. If, on the 
eontrary, the lever is shoved forward, the wheel moves 
baekward and stretehes the belt, and an opposite effect 
is produeed. '1'his arrangement has the advantage of 
suppressing the inconvenienee of a stretehing of the 
belt, since. in order to tauten it, it suffices, upon start
ing, to push the lever one more noteh forward. 

The carriage is provided with a train of three differ
ential gearings that permit of obtaining speeds of 5, 9 
or 15 miles an hour. The steering is done by means of 
a wineh, which, through the intermediulll of a rack 
and pinion, aets upon the wheel to the right. The 
motion is transmitted to that of the left throu�h a 
cranked axle. -La Vie Scientifique. 

number examined, found to be in no condition to do 
school work at all is a warning to parents and school 
authorities all over the country. It shows great negli
gence and ignoranee on the part of parents, where the 
responsibility rests in the first place, and where peri
odical examinations of the pupils' eyesight by sehool 
authorities will plaee it at last. - Philadelphia In-
quirer.  

A report has been presented to the British edueation 
department by Brudnell Carter on the vision of 8 , 1 25 
ehildren attending 25 elementary schools in London ; 
3, 181  ehildren, or 39 '15  per cent, were found to have 
normal vision in both eyes ; 1 ,016, or 12 '5  per cent, had 
normal vision in the right eye and subnormal in the left ; 
700, or 8 '6 per cent, had normal vision in the left eye 
and subnormal in the right ; and 3, 228, or 39 '7  per eent, 
had subnormal vision in both eyes. Comparing the sexes, 
the total was made up of 3, 928 boys and 4, 197 girls ; of 
these 43 '7 per eent of the boys had normal vision in both 
eyes and 33'4 per cent of the girls. Mr. Carter is of the 
opinion that the eyes of London school ehildren gener
ally are not in any way injuriously affeeted by the eon
ditions of elementary school life. Myopia is not of fre
quent occurrence, and Mr. Carter has failed to find 
any evidence of its progressive inerease from younger 
children to the elder ones, or any eorrespondence 
between the degree and the prevalenee of the de
fect and the quality of the lighting in the schools 
where it was found. He holds that the prevalenee of 
subnormal vision is due to the faet that children so 
rarely look at distant objeets.-Seienee, New York. 

One of the common causes of pain above the brows is 
the overuse of the eyes and the strain of aecommodation 
in constantly looking at near obj eets. This pain, famil
iar to most people, is more readily excited and perma
nently developed among the children in the public 
schools and the girll> of the high schools. The ocular 

the balcony around tow'lr is made of east iron and 
heavily plated with copper, so as to withstand the ac
tion of the weather. 

On entering the main hall, of whieh we show an in

terior view, one is impressed with the liberal use of 

metal and the peeuliar formation of the floor and ceil

ing. The floor is finished with delicately tinted tile, so 

arranged as to eonstitute an elaborate design of strik

ing effect. The decorated cast iron ribs, arched across 

th� ceiling, the bronze treated columns between the 

openings into the various apartments, the rich and 

elaborately deeorated mantel, the wrought iron work 

in the semicireular areh ways, and the iron railing about 

the circular opening on the seeond floor, are a eombintL

tion to produce an effeet which is peeuliarly strikin g. 

The eeiling of main hall, as well as that of all the ot llel' 

rooms in the house, is of novel eonstruetion, and is of 

great interest to the building trades. It involves t he 

use of ordinary flat bar iron and cement, and represents 

the ideas of the owner of the building as to what eon

stitutes absolutely fireproof eonstruetion. '1'he sehemc 

pursued is sueh that the eeiling of one room is the 

basis of the floor of the apartment above. The ceiling 

is made by plaeing upon the four briek walls of whieh 

a room is eomposed an octagonal fmrne made of angle 

iron. From each eorner of the oetagon are sprung two 

arches, or ribs, of flat bar iron, and where the bars eross 

eaeh other they are damped together with V-shaped 

bolts. This arrangement leaves a small oetagonal 

space in the eenter of the eeiling, formed by the 

interseetion of the bars already referred to. This 

spaee is covered b y  shorter bars, whieh are arched 

aeross from eorner to corner of the central oetagon. 

These are also clamped to the main bars by V

shaped bolts, thus forming a complete dome of 

wrought iron. The construction is  sueh that any 

pressure from above only tends to make the con-
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struction more secure, the strain on the bars being taken 
up by the octagonal frame. After the latter has been 
put in place the four corner spaces and the triangular 
spaces between the bars are filled by domed panels of 
plaster of Paris and cement one inch thick. These pan
els were formed by means of an India rubber bag infla
ted with air and stretched on a frame a trifle larger 
than the size of the panel desired. This was then 
pressed from the under side up against the iron ribs, 

to pass from the furnace pipe through the various 
spaces formed by the plaster of Paris panels, and thus 
circulate under the entire flOOI' before entering the 
rooms through the register placed in the floor or side 
wall. The result is to make the cement floor a huge 
radiator, thus keeping the apartment at a comfortable 
temperature at all times. The heating is also aCCOlIl
plished by leading fresh air in from the outsid e, passing 
it around the firebox of the open grates (there is an open 

I. I n sanity Due to a llI i c robe " 
The number of diseases which are due to the pres

ence of bacteria in the human system has steadily 
grown during the last few years. The typhoid fever 
microbe, the diphtheria microbe, the cholera microbe 
and the consumption microbe are all disti nctly recog
nized by experienced bacteriologists. 'Vith SOlIle mala
dies. moreover, such as smallpox, the disease germ can 
be so modified in character by being cultivated in the 

blood of one of the lowest animals that it 
can be used fO!' curati ve purposes, or at 
least to render human beings proof against 
the more virulent germs. N ow, two physi
cians connected with a hospital at Ogdens
burg, N. Y . ,  suspect that certain forms of 
insanity are also due to a particular mi
crobe, says the New York 'l'ribune. Drs. 
P. lVI. 'Vise and 'Varren L. Babcock are 
the men. 'l'hey received a hint of this theo
ry from a foreign scientist, Dr. Galceran, of 
Barcelon a, Spain ; but they h ave been ex
perimenting with patients in their own hos
pital, and in consequence are i nclined to 
adopt the opinions j ust mentioned. 

permitting the air of the cushion to form a 
perfect dome to the opening in ,vhich it was 
placed. Plaster of Paris WI;tS then poured 
over this cushion and allowed to set. The 
bag, or cushions, were then used in the same 
way in connection with the other spaces 
until the ceiling was complete, giving a 
groined arched ceiling of strong and attract
ive construction. After the under side of 
the ceiling was finished, what may be termed 
ribs of cement were built up on top of the 
flat iron bars, as shown in the sectional view 
through ceilin g  and floor. These cement 
ribs were made by placing two boards par
allel and filling in between them with ce
ment and concrete. Before the cement, 
however, was put in, round wooden blocks 
slightly tapering were placed at intervals 
between the boards, so th"t when the ce
IIlent was set, the boards were removed, and 
the round blocks taken out, there was left 
a series of openings in the cement ribs, as 

SECTION THROUGH FLOOR AND CEILING, SHOWING METHOD OF DISTRI· 
BUTING HEAT UNDER THE FLOOR SPACE. 

They took a person who was suffering 
from acute delirium, inserted a suction nee
dle into the membranes beside the spinal 
cord, down near the waist, and extracted 
a little of the moisture which is usually 
found there. T hese membranes, it  should 

shown. These openings, or portholes, as they are 
called, are made use of in connection with the heating 
and ventilation of the house, and will be referred to 
later on. After the ribs were built, heavy wire was 
stretched over them from all sides of the room. 

Another very interesting feature in connection with 
this house is the method employed for the h eating and 
ventilation. In the basement is a hot air furnace pro
vided with a coil, so that both hot air and steam can 
be u sed in warming the rooms. The air is taken in from 
the outside of the building and distributed to the floors 
of the various rooms by the method above described. The 
peculiar construction of the floor, with the portholes 
in each rib of cement and concrete, allows the hot air 

fireplace in each room), through perforated plates, 
which extend across the air flue. and t hen introducing 
it into the room through openings just above the 
mantel. 

Our illustrations are taken from the Building Edition 
of the SCIENTIFIC AMERICA N  of July last, in which 
more complete illustrations and details are given. 

. � . . .. 

IT is proposed to establish a series of meteorological 
stations at different points on the Jungfrau Railway, 
so that it will be possible to study the relations of tem
perature, etc. , simultaneously at different altitudes. 
The observatory on the sUlllmit will cost $20, 000. 

be explained, are continuations of mem
branes around the brain, and the fluid in the two 
places is considered identical. That which was ex
tracted by the needle was su pposed to contain bac
teria. At any rate, rabbits which were inoculated 
therewith became sick, although it is not alleged 
that they were insane. I t  does not appear distinctly, 
either, that Drs. Wise and Babcock have been able 
to find and describe any particular form of microbe 
as belonging to delirium. Their case is not yet 
proved. lVIuch less have they shown that acute 
mania can be cured by inoculation with modified germs. 
But they are continuing to work along t hat line of 
inquiry, and hope to make SOIIle further discovery 
which will be a practical benefit to mankind. 

mON AND COPPER IN HOUSE CONSTRUCTION AND DECORATION-MAIN HALL, SHOWING METAL CEILING AND WAINSCOTING. 
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RECENTLY PATENTED INV:E:NTIONS. 
Engineering-. 

PROPULSION OF MARINE VESSELS. 
Eugene Duerr, Buffalo, N. Y. This invention provides a 
method of propelling vessels designed to facilitate ob · 
taining a high speed at a low cost for fuel,  the invention 
consisting of a revoluble shaft projecting at the bow and 
carrying one or more spiral tu bes. On the extreme 
front end of the shaft is a small propeller wheel to push 
floating objects out of the way, and at the stern of the 
vessel is a propeller with which the motor may be can· 
nected if desired, though the spirnl tubes, screwing 
into the water at the front, are principally relied upon 
for the propulsion of the vessel. 

Rail \Vay A p p l i ances. 

EXTE NSION STEP FOR CARS, -Walker 
Y. Carlton, Centralia, Va. This step is desigued to be 
readily put in position for service when needed and auto
matically folded when the train starts. It is held on a frame 
mounted to slide on the rear of the ordinary car step, a 
tripping device releasing the step from its folded posi
tion and letting it slide down by its own WeIght to the 
lower position in which it is adapted to facilitate the exit 
and entrance of passengers from and to the car. Con
nected with the step is a lifting device controlled from 
the car axle, and when ttle car starts from a station the 
revolutions of the axle cause tbe step to be folded up 
under the lowermost tread. 

RAILWAY TIE AND C LAMP. - Peter 
Keshner and Henry Laux, Carlyle, Il l .  The clam p pro
vided by this improvement is interchangeable, or adapted 
for use on either side of a rail, and the clamp and tie are 
of simple, durable and inexpensive construction. The 
tie is preferably of thin plate steel, semi-cylindrical, and 
has outwardly extending base flanges at its sides, form
ing a solid foundation and keeping it from sinking into 
the roadbed, its open ends allowing it to be filled with 
dirt and made practically solid. The clamp has its inner 
surface conformed to the tie and has a jaw to engage a 
rail, a flange also engaging the top aud edge of the tie 
flange. The two clamps of a pair are secured in place by 
bolts which pass through the body portions of the clamps 
amI transversely through the tie. 

Electrical. 

T E L E G R A P H  SOUNDER. -David M .  
Dunn, Abingdon, Va. This improvement is designed to 
dispense with the local battery and extra sounder mag
nets at each station, enabling the ordinary relay with its 
relatively feeble. power to prodnce a loud and distinct 
sound without impairing the efficiency and certain ac· 
tion of the relay armature. The invention comprises au 
attachment to be placed on a relay already in use, there 
being connected to the relay armature a broad, flat and 
thin plate held rigidly at one �nd and concaved or 
buckled in the center, so that when it is deflected by the 
sligbt power of the relay armature it will emit the cry of 
a buckled sheet of metal ,  changing its plane with a click 
producing a sound wave of considerable volume and in
tensity. 

aprons being designed to retain the last of the gold washed 
down. 

Meehanlcal. 

LATHE ATTACHMENT. - Walter H. 
Gripman, Sioux Falls, South Dakota. T o  facilitate cut
ting gears, grooving taps and reamers, splining shafts, 
cutting T slots in chucks, and varions other work done 
on a milling machine, this inventor has devised an at
tachment consisting principally of a base plate adapted 
to be secured to the tool block, and carrying a casing 
mounted to turn, a shaft frame sliding in the casing hav
ing bearings for the milling tool shaft. On tbe casing 
and on the base plate are graduations, to aid in setting 
the casing, and the entire attachment is adjustable on 
the lathe in a transverse direction, and moves with the 
feed carriage in the usual manner. 

FOURDRINIER MACHINE. -Th olllaS H. 
Savery, Wilmington, Del This invention provides im
provements whereby any particles of pulp or other mat
ter carried by the return run of the deckle strap are reo 
moved and carried off beyond the machine. The strap 
passes in the uEllal manner around two flanged wheels, 
one near the breast roll and the other near the suction 
boxes of a Fourdrinier machine, and passes through a 
wash box in which are curved and segmental supports 
and lateral springs, the strap in its passage being not 
only washed and cleansed of all foreign material, but be
ing gnided, wiped and dried. 

S C R E W  POINT SWAGING.  - Si m on 
Zolot, New York City. In a mechanism for making 
gimlet points on screws, this inventor provides improyed 
cutters and meaus for moving the cutters from each 
other while producing the point. 'I'he cutters are car
ried on supporting slides moving transversely of the di
rection of the feed, and are operati vely connected with 
a longitudinally moving slide which has diverging guides 
engaging the cutter supporting sliries to move them in 
opposite directions. 

MACHINE TO POINT BUTCHERS' SKEW
ERs. -Frederick Harrison, Owen Sound, Canada, This 
machine automatically feeds blank pins in double 
lengths to the cutters by a rolling motion, by means of 
belts which press the pins against a rounded surface, 
where they are rolled and at the same time acted on by 
rotary cntters. By the novel arrangement of the cutters 
around the convex surface of the rolling beds the pins 
are tapered by one set of kuives and the points sharp
ened by another set on the same head, the belts then 
dropping the pins into carriers by which they are con
veyed to boxes convenient for handling. 

MACHINE FOR MAKING Hoops, H AN: 
DLES AND CARRlAGE MATERIAL.-Jamcs Fowley,. Cob. 
den, Ill. This machine cuts articles direct from the logs 
or saplings, and is a combination construction by 
means of which the logs may be flitehed or cut up longi
tudinally by a saw and planer after having first moved 
the first two planer heads and gang saws back ant of 
operative position. The machine not only cuts and 
shapes the hoops, but planes them hy planer teeth or 
bits carried by the gang and main saw.. The kerfing 
saws may be spaced apart as desired and the shaping 
cutters made in patterns to suit the adjustment of the 
knives, thus working out hoops or pieces of any desired 
widths. 

SIGNALING ApPARATUS. -Adol p ll Gai'
ing, Carlstadt, N. J. This is an apparatus more espe
cially designed to prevent head collisions on trolley and 
other railroads, and the invention consists principally of 
an electro-magnet at each end of a section and a signal- Ajtricultural. 

carrying circuit wire leading from each magnet to the PLANTER. - Henry S. Blood, Park 
other end of the section, to connect with a ground con- Rapids, Minn. This invention provides a regulating de· 
tact point adapted to be closed by tbe armature of the vice to be used upon any character of seed planter, and 
electro-magnet at this end of the section, the current controllable by the driver to gradually increase the dis
passing through the circuit wires containing tbe signals tance between rows, if distance has been lost, or gradu. 
being controlled by a part carried by the car. 'rhe signal ally decrease the distance, if distance has been gained, 
boxes are designed to have each a night signal in the I during the operation of planting. Means are also pro
shape of a .red electric lamp and a day signal in the vided for driving the marking shaft or stopping its revo
shape of targets.having ,. safety" or " danger" positions. lution, us well as for adjnsting the markers. The at

A LARM DEVICE FOR ELECTRIC M OTORS . tachment is very simplc and lDexpensive, and the driver 
has full control of the machine withont leaving his 
seat. - Walter A. Gibbs, Pawtucket, R. 1. This is an alarm 

for motors in which an armature rotates within field mag· 
nets, and more particularly for the motors of electric 
cars, where the motor is so inclosed that the armature 
and shafting cannot he readily inspected to ascertain 
whether or not the armature is rotating evenly in its bear
ings. The invention provides very simple and inexpen
sive means whereby the armature is made to serve as an 
automatic circuit closer, indicating when the armature 
itself, from any cause whatever, whether from wear or 
displacement of bearings or springing or buckling of 
shaft, touches a field piece or stationary magnet of the 
motor. By this improvement every bearing may be used 
until it is worn out, and no inspection for wear or adjust
ment.is necessary until the target indicates such need. 

TRACK C IRCUIT RAIL J OINT. -George 
H. Williams, Fort Smith, Ark. This invention relates to 
a... former]y patented invention of the same inventor, ren
dering the rail joint capable of conduding the current 
from one rail to the other. In the beveled upper edges of 
each of the fish plates is a longitudinal groove to receive 
a copper conducting wire, held by bending its ends down
wardly on the ends of the fish plate, and made to bear 
firmly o.r jaw against the rail when the joint is screwed 
np, while a copper or steel spring in the form of a broken 
ring is fltted over two or all of the bolts between the in
ner face of the fish plate and the adjacent face of the rail 
web. The improvement is easily applied and the con
ductors are concealed, 60 that they cannot be tampered 
with or broken. 

Mini n�. Etc. 

SEPARATOR. -Albert Seneff, Laramie, 

I NCUBATOR. -Archibald Kerr, Carmi· 
chaels, Pa. This invention relates especially to the 
construction and combination of the heating and moist
ure tanks of incubators, providing simple and inex
pensive devices to promote an efficient circulation "f 
both the heat and moisture, and also providing a regnla
ting device, automatically operated, to control the heat 
in the incnbator chamber. The thermostat, which is 10· 
cated in the incubating chamber, is preferably made of 
two elliptical strips of brass and an intervening strip of 
iron, the ends of the strips being secured together and 
the lower elliptical strip attached to the bottom of the 
incubator. 

Miscellaneous. 

BICYCLE SADDLE. -George L. Pierce 
and Joseph E. Parks, Brooklyn, N. Y. This ig a venti
lating saddle desi�ned to automatically accommodate 
itself to the necessary movements of the rider. The 
cantle consists of an arched plate or bar whose extremi· 
ties are connected by a semielliptical spring. bowed 
downwardly, and so connected with the cautle ends that 
each may have end movement on the other. The porn· 
mel also consists of two tubular horns into which extend 
members of the main supporting spring of the saddle 
body, this spring being preferably made of spring wire. 
It is designed that the portions of the body brought into 
contact with the saddle will be subjected to a minimum 
of strain, and will be in a great measure rested during 
continued riding, preventing any prejudiCial effects. 

SEWING MACHINE. -Rich ard M. Mel-
Wyoming. This is an improvement more especially de- huish, London, England. This invention is  for im
signed to facilitate placer mining, for separating the fine provements in machiues sewing straight buttonholes 
Itold from the sand and tailings and also for treating before cutting them, and more particularly insuring such 
pulverized material from quartz mills. Within a shaking smoothness and certainty of action and absence of vi
frame is arranged a series of opposed, partly overlapping, bration at high speed as to enable the machine to stitch 
lllclined aprons, whose npper ends are nearly at the same the hole after cutting as well as before cutting. The 
level, while the aprons are pivotally connected to the vibratory work plate of the machine has an opening into 
frame at their centers to permit of adjusting their inclin- which extends II rectangnlar clamping jaw of a work 
ation. There are stationary and shaking aprons, and the clamp section of spring metal, the jaw being slit in a 
aprons receive material directly from Il feed sieve, longitudinal and vertical plane, while a spring moves 
the material being discharged from one set of aprons to the clamp upward and a cam presses it down npon the 
the other, and the meshes of the fabric in the final work. 

ApPARATUS FOR E V A P O R A T I N G  

The charge JOT insertion t£'1Uier this head is One Donar a line 
for eacn tnseriion : about ei{1i1.i WO'Tds to a iine. Adver
tiBe1'7l.eflll:s mUltt be received at publication office as earl'll a.. 
Thursdav morninQ io appear in ih, foilowino.week's is8'Ue 

Marine Iron Works. Cbtca�o. CatalolZ'ue free. 
., L. S." metal poUsh . Indmnapolis. Samples free. 
Presses & Dies. Ferracut.p Mac". Co., Bridgeton •. N, J. 
Handle & Spoke Mcby. Ober Latbe Co .. Cbagrtn Falls.O. 

LIQUIDs. -Leon F. Haubtman, New Orleans, La. Two 
patents have been granted this inventor, in one compara
tively inexpensive apparatus a heated current of air 
being passed over a flowing sheet or fllm of liquid, to 
evaporate the water and flnally discharge the solution in 
concentrated form. Steam is passed through several 
pipes in chambers of the heat.er and a liqnor tauk, and 
while the liquor is flowing in one dieection air is drawn 
through the apparatus by a suction fan, and, becoming 
heated by the pipes, passes over the surface of the flow
ing Iiqnor, taking up or absorbing the moisture. The 
degree of heat imparted by the steam is designed to Try us for manufacturing your wire or sheet metal 
maintain the liquor substantially at the boiling point. speCialties. The Enterprise Mfg. Co., Akron, O. 

In another apparatus the liquid is condensed as it passes Screw machines. millinl! maenmes, and drill presses. 
in a thin film or sheet through long lengths of tubing, a ·rb .  Garvin �lach. no .. Sprin. & Variek Sts.. New York. 
series of pipes being arranged vertically in a drum and Contractors-Extend yonr business. Investigate Ran
communicating at their upper ends with a receiver and some's concrete :system . 758 Monadnock B lock, Cbica�o. 
at their lower ends with an absorbing chamber air be-
ing forced through the heater and into the absorbing The celebrated " Hornsby-A k royd " Patent Safety Oil 

. . . En,zine 18 bUIlt by the De La \7 ergne Refri�eratmg Ma-chamber, and a perforated plate dis�rlbutl?g the air in , eb me Company. Foot of East 138tb Street, New York. 
the latter chamber. 'rhe apparatus IS deSIgned to con
dense the liquors treated to any desired degree. 

MANUFACTURE OF THERMOMETER Tu
BING. -Francis S.  Tomey, Birmingham, Eng. This in·· 
vention covers a method of making enameled tnbings 
which are to have the scale etched through the enamel, 
producing a flat film of perfectly uniform thickness. 
The back of a piece having a bore is flattened, and the 
flattened surface is dipped into very hot molten enamel 
in a special form of furnace, the superfluous enamel be
ing scraped off as the piece is removed to leave a uniform 
film, the enamel coated piece being finally drawn into 
tubing. 

GAS GENERATING MACHINE.-Ulysses 
A. Garred, Lexington, Ky. This is a machine for the 
manufacture of heating and illuminating gas by forcing 
air throu!\h gasoline or other light hydrocarbon liquid, 
varying the carbon in the gas at will to suit any purpose, 
and without condensation in the pipes, making it practi
cable to run them in any direction and give no attention 
to traps or other places where similar gases would fill 
with sediment. The machine is constructed of material 
to be found in any plumbing or tinning shop, and it 
works automatically, being started by merely light
ing any jet on the system of burners, when the 
drawing of gas from the rcservoir causes water to flow 
into a motor which works according to the demand for 
gas. 

GRAIN BINDING MACHINE TENSION 
DEVICE, �Philip R. Martin. Buffalo,North Dakota. In the 
binding mechanism for selfbinding harvesters, this in
vention provides a simple and inexpensive tenaion device 
by which the same telision may be applied to fine or 
course, rough or smooth twine, and be quickly and con
veniently regnlated. 'rhe device is hung under the 
binder, and has a post carrying a grooved wheel, a 
pivotally mounted plate carried on the post bearing 
against the side of the !!rooved wheel, the support also 
carrying a shoe, adjacent to which is a pivotally mounted 
arm carrying a roller, and the roller being spring.pressed 
against the shoc. The cord passes through the tubular 
end of the shoe, beneath a friction roller, once around a 
friction wheel, and through an eye to the binder. 

DRAUGHT DEVICE FOR AIRTIGHT 

'rh e  best book for e leCtrTC1QnS and beginners in elec
tricity is "' Experimental Science;' by Geo. 1\1. H opkins. 
By mai l . $4, Munn & r.o .. puhl ishers. 361 Broad way. N. Y. 

Stay wit·h your job. and with your wagps pay install
ments for a prOfitable oJi ve orchard. BOOklet free. 
Whiting's Olive Colony. Byrne Buil dmg, Los Angeles, 
Cal. 

Cripple Creek.-Its History to date, lllustrated. Just 
out, wit b correct map and costly fun pageviewB natural 
RS life. T h i s  IZreat book wit )  be sent free prepai d w i th 
our big 5:6 col. family paper 3 month s on trial for 250. 
(stamps or silver) ; c l ub of 5, $1. Latest m in ing n ews. 
M ention the SCIENTIFIC AMERICAN and ad dress, lJlus
trated Weekly, Denver, Colo. 

fif-:send for new and complete catalo/Zue ot Scientific 
and oth er Rooks for salt by Muon & r,o ..  361 Broadway, 
:'iew York. Frep on flPp l i C'st.ion. 

HINTS TO CORRESPONDENTS. 
N a m e  .. and A d d  t·,,,,,, must accompany all letters 

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

R e '·c r c ll (' c l!i  to fanner articles or answers should 
give date of paper and pa�e or number of qnestion. 

I n q ll i ri (� N  not answered ill reasonable time should 
be repeated : correspondents will bear in mind that 
some answers require not a littJe research, and. 
though we endeavor to reply to all either by lettei 
or in this department. each must take his turn. 

. 
H II " e ,'S wisbing to purchase any article not advertised 

in our columns will be furnished with addresses of 
houses manufacturing or carrying the same, 

S p e C i a l  " r  ,'i l, l e n  l .. fu l ",n n t i o n  on matters of 
personal rather than general interest cannot be 
expected without remuneration. 

Sc i e n t i fi c  A lll e " i t' a n  S U ll p l (, Ill e n 1. .  referred 
to may be had at the office. PrICe 10 cents each. B o 0 i!' �  referred to promptly supplied on receipt of 
prlce. 

11J 1 ��k�"
o

�e;:'b�.:d�xamination should be dietinctly 

(6:J'79) L. W. asks for a recipe for a 
ftair curling fluid. A. Take borax, 2 ounces; gum arabic 

HEATING STOVEs.-Thoma8 B. Gilmour, Dayton, Wash 1 drm. ; add hot water (not boiling), 1 qt. ; stir, and a� 
ington. This device is so made that at one movement of soon 88 the ingredients are dissolved add 3 tablespoonfuls 
a damper or sleeve the air may be supplied to the bot- of strong spirits of camphor. On retiring wet the hair 
tom of the stove and cnt off from the top, and vice versa, with the above liquid. 
the air being then applied ave" the fuel to retard combus-
tion. Tbe flne conducting the air is airtight and is dl- (6980) H . & C. af!:k : What is the best 

vided in an airtight manner, and whlle the draught de- proportion of ingredients to make a concrete wall for 
vice is attached to thr .tove the ashes and other sediment an engine honse 22X34X12 feet high, 12 to 16 inches 
may be readily cleaned out. thick? A. In a concrete builfling the best hydraulic ce-

H OT AIR AND STEA M BATH A pPARA-
ment should be used. The proportion8 should be IJ.2 
cement, 2 of clean sand with 3 parts broken stone. See 

T us. �Salli IIIaschke, Berlin, Germany. This is an appa· SCIENTIFIC AMERICAN SUPPLElIENT, Nos. 1 19, 285, How 
ratus which may be used either as a hot air or steam to Build Concrete Walls and Houses. 
bath, or a combination of both, and comprises an oven 
made of a nnmber of detachable sections having at tbeir (6981) A. K. D. asks : Will you k i ndly 

adjacent ends registering apertures, the apertures being explain which requires the most power�a water tower 
brought into re!!istry by turning the sections, while an being 100 feet high, 8 feet diameter, with a feed pipe en
apertured cover receives a water heater. A casing in- tering the bottom 6 inches diameter, or a 6 inch pipe 100 

closes the oven, the shell being in two sections, and the feet high, both considered to be ful l ?  A. It requires 
upper section being removed when a steam hath is de- more power to pump through the pipe than to pump di
sired. The temperature within the casing is readily reg- rect into the bottom of the water tower by the amount 
ulated. of the friction in the pipe. 

CURTAIN P OLE EXTENSION B RACKET. (6982) Y. A. P. , Jr. , asks : Will a ground 

�Heury Reubel, New York City. This is a supporting on one line of an alternating machine affect the machine? 
bracket whose central member has a number of elongated It is a 1,500 light Wood system. If so, why and how ? 
holes, each having 'an enlarged portion, a pole carrying A. The effect of the grounding will be practically 
arm being guided in the supporting bracket. A button I.othing, but it introduces an element of great danger 
turning on the arm has a head wbich passes through one and should not be tolerated under any circumstances. 
of the holes when in alignment with it, the head turning (6983) A. B. C. asks : 1 .  I have built 
laterally while its shank engages the enlarged portion of motor 783 and it runs nicely. When running as a dy
the hole. The device is simple, inexpensive and readily namo at 1.500 revolutions per minute III series with a 
adjustable. galvanometer, it gives a deflection of 80°.  If speed is 

SHUTTER WORKER -James S . Patten, further increased, the needle gradually falls toward 0, 

Baltimore, Md. This invention is for an improvement and even reaches 0 if lhe speed is very great.. The gal
in devices for opening and closing shutters from the in- vanometer is wound to 1 '64 ohms. What is the cause o� 
side of the window, automatically locking them in open the reduced current 1 Is this action common in all dy
or closed or in intermediate position. The invention namos 1 A. Imtances of drooping characteristic may 
includes a geared shutter lever and worm , with a be found in Thompson's " Dynamo Electric Machinery. 

housing baving a vertical pendent pin ou which the lever pages 204, 205. They are to be anticipated whee. the 
is journaled, the housing having a lateral flange which, field is weak c.ompared to the armature. The lead of 
when bent into horizontal position, works in contact with the brushes is l.lJO involved. The reducing the E. M. F. to 
the geared lever and supports it. The device IS readily ' 0 is a rather peculiar case. 2. Is the counter E. III. F. of 
attached to or detached from the window casing. a motor equal to its E. M. F. when run as dynamo at 

the same "umber of revolutions, if the strength of field 
FOLDING C HAIR. - Harrison O w en s, magnets is COIl stant ? A. If the machine used as a mo

Montesano, Washington. This is a chair particularly tor rotated without resistance, then the two E. M. F. 's 
adapted for use in theaters, etc . ,  and when folded up would balance each other; As there is always some re
it may be revolved freely upon its support, facilitating sistance, the counter E. M. F. is less than the abso�Ded 
the exit of the audience. The base has a vertical stand- E. M. F. 3. If you send tLe secondary current from an 
ard on which is vertically movable a frame capable of induction coil through the primary coil of another in
locking with the base, there being also a pivotally strument, why is there not a current in the secondary 
mounted back and seat, and a cam fixed to the seat en· coil of the secoud instrnment strong enough to be felt, if 
gaging the standard. When the seat is dropped to a the first is strong enough t<) give a severe shock 1 
horizontal position the frame is automatically locked A. The cUiTent In the secondary of an ordinary in
upon its support, it being possible to lock the chair in duction coil is very small ; the shocking effect is due 
any deSired position. to the high potential and sudden changes of potential. 

NOTE.�Copies of any of the above patents will be 4. Knowing size and speed of a driving wheel, and size 
fnrnished by Munn & Co. for 10 cents each. Please of a pulley, how can the speed of a pulley be calcn
send name of the patentee, title of Invention, and date lated ? A. Divide the diameter of driving pulley by that 
of this paper. of driven pulley and multiply the speed of driving pul· 
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� c itut i f ic jtutticau. 
Icy by the quotient. 5. Is it necessary for the carbons of ! Bath apparatus, bot aIr and steam, �. Maschke. 008.622 1 Grass and weed exterminator, G. ,W. Briggs . . . . . . •  568,401 
an arc lamp to come together to establish the arc ? How �:�����·fO�

e:��t���a��g�I�:�;F. H. RIchards . . .  568,582 8!';�,
d
�����.

C
J��

hl
��r�!1I

,
�· �: .��.��: ' : : : : ' : � : : .  : . : �.� 

IS this done ? A Yes They remam in contact until a Bell. N. T. MIlls . . . .  . . . . . . .  . . . . . . . . . . . . . . .  �fl8,693 1 Hame fastenel , C. H. Jobnson . . . . . . . . . . . . . . . . . . . .  568,617 
current pusses . The action of thIS then draws them apart. g���c�l

e��{��b;n����: R. How�;:d " : : : : : ' : : :  . . .  : : �:� �:��ri:a�h���
m
f��

c
V:��:�nl1�t�

e
lr ' SIlk: ' 'il: 'J': 568,395 

Sec our 8L'PPLEMENT, �os. 694, 695, 696, 11 47, 10 18, 1049, BIcycle lamp bracket. J. H. Whlttmgton . . . . . . . . . . 5tf3" i49 Wbyatt � . .  . . . . . . .  . . .  . . . . . . . . . .  56!3.391 
10:0, 1051 and 1052, for full detaIls on the actlon and me- �����!� l�����. b�.

a
��i· 

B
�
vln

.� .\.��!l�: : : : : : : : :  . : �  ��:��� �::�l�:�\' �nJ 81':��V.a{�gornotive: T: 'Franie: " 
. : :  �:� 

chanism of arc lamps. 6. Does the workIng current or �i����� ::�r,l� •. ��b��r� ��r��. : : :  ' :: ::::::: : : : ' . : : �:��� ���i�
r. 

s�e
e
t;��� t��\�.

r. Water heater. 
the excess of current pass through the field windIng of a BICycle seat support, C. H. Watson . . . . . . . • . . . . . 568,�9.3 HOQP cuttmg ma('hme. N. N. (faIrcbild . . . . . . . • 568.435 
compound dynamo ? Is the compound COlI wound In :����l: ���I.

dJr��eF!�getp���ac� . . . .  :::: . . . .  .. �:� H
u�g�'�:k�:� J�

n
li�O;r�;1

age 
���.��

I.��
, 
. .  ���.���� 56R,671 opposition to the main coil ? IIow does this winding BICycle, variable sgeed geared, F. H. Richards . .  568,581 Hose nozzle, J. R. Freeman . . . . . . . . . . . . . . .  568,342 

make the dynamo self-regulating ? A. Almost any re- BIt���{�6��,°J.a�v. ������m�oun
.��: mac�.

lne ��� 568,596 ����00)��b8��:�rR�\v�·�J;�d��H����:::::::.-::::.-:::: �:�� 
Bult may be orought about in compound windjng. In �g���: �:: ��e�� b��I1�j.. Wblst board. 

t������
o
:.
. 
�e���ttle llldICator: 'W'eaiber'frid'l: 

568,618 
the Bimpleet case part of the entIre CUlTent goes through Boot or shoe form, removable, W. B. Arnold . . . . .  568.325 cator. 
the field COlIs in the same direction as the current of �g��l:: �: I�: t����!ri��.�� ::: .

.
. � � : : · � : : : :": · : : : : : . �:�ra ��:ufa

e
Nn;c(!:;l�g��

l
d�� Honig· : 

. .
. .  : : . : : : : : : : : : : . : �:� scrles connection. See our SUPPLEMENT, Nos. 600, 844, Bottle, antirefilhng, W. H. Wellsteed . . . . . . . . . . . . .  568,388 Jack. See Carnage jack. \Vag-on jack. 

and 865, price 10 cents each. �g�n: ��;g:����H�r�g�;::�: . . . .  .-:::.-::::::::.-.':: �:� � gh��lal �b
e
O�'{�{tvl. 

j
i'�I�iler . . . . . .  . . . . . . . . . . . . . . . . .  568.�76 is the Box

nox�
ee Car sand box. Journal box. Signal 

l�if'e�
e8Je:i'�u�;��1l���e ' 

. . . . . . . . . . . . . . . . . . . . . . . . .  568,380 ( 6984) C. N. H. says : 1. What 
formula for blue print paper ? Does the additIOn of cie g�:c��

ra§e"mJI�aMe �a�g��i�e: ' 
. . . . . . . . . . . . . . . . .  568.510 E�\��t����

c
er�lX���a���

s &.�.��.���l.�: : : :  . . . .  : : :  : ':. �:�� tric acid to the water m which the prints are washed have Bracket. See BICycle lamp bracket. .  Lacm" book, W. H .  SII,Idt . . . . . . . . . .  . .  . . . . . . . . .  568,.98 
any bcr,eficial effect upon them ? Is there any modifica- ��rJ':.;. c�'i,ec:;,��,

wly 3��:''l' . .  ��.��� .����e: . . . . . 568.673 t�::'
d
i.

r 
bl���I

I
�:'

, 
E:'d: te���ey::::::::::::::::. : : :: �:�� tlOn of tlns process \\ bich " ill produce black or brown Broom scraper. J. B. Warmg'. . . . . . . . . . .  . .  . . . .  . . . . .  568.552 Lamp chImney, mcande::lcent gas, E .  F. W. 

tones ? A. Send 2 0  cents for papers givmg formulas for g����a�
o!.�:�mS

· a�ds��rt beli,"c{imb;i:t'ed: 'i: L .  568,413 La.:,�
r
�f�ctrlC arc. W . ·Jandus· : : · : : : : · : : : : : : ·:. : : : : :  �:�� blue print paper. We can see no advantage In using Hauser . . . . . . . .  . . . . .  . . . . . . . . . . . . . . . . . . . . . 568,532 Lantern bolder, G. '1\ Van Riper . . . . . . . . . . .  . . .  568,592 

CItric acid. 
To Change Blue Prints to Brown.-

Borax . .  . . . . .  . .  . .  . . . .  . . . . . . .  2� oz. 
Hot water . .  . .  . . .  . . . . . .  . . . . 38 

When cool add sulphur]c acid in small quantities untIl 
blue lItmus paper turns slIgbtly red, then add a rew 
drops of ammoma until the alkaline reactIOn appears and 
red lItmus paper turns blue. Then add to the solution 
1M grams of red crude gum catechu. Allow it to diS· 
s01ve "ith occasional stirrmg. rrhc solution will keep 
indefimtely. After the print has been \\ ashed out in 
the usual \\ ay, Immerse it In the above bath a minute 
or so after the des1fed tone has been reached. An olive 
bro" n or a blackish bro\\ n is the result. 

Burner. See Hydrocarbon burner. I antelns. �lde cmrymg deVICe for magIC, D. D .  
Burner attacbment, W .  '1\ Ross . . . . . . . . . . . . . . . . . . . . . 568,703 O'Buen . . . . . .  . . . .  . .  . . . . . . . . . . . . . . . .  568,6g5 
B utton, R. J .  Kyle . . .  . . . . .  . . . . . . . . . . . . . . . . . . . . . .  568.%7 Last, J. W. Barlow . . . . .  . . . . . . . . .  . . . . . . . . . . . .  568.326 
Button. U M. Platt . . . . . . . .  . . . . . . . .  . .  . . . .  568,546 Lastmg tool, S. "'now . . . . . . . . . . . . . . . . . . . . . . . . . 568,.63 
CabInet or safe tor PieS, etc., C. F. ShIpman . . . . . .  5HS,706 Latch and lock, combined. C. E. Ambs . . . • . . . . . . . . 568.n.53 
Cabinet, revolvlDg. J .  D. Smith . . . . . . . . . . . . . . . . . .  568.631 L.atbe attachment, \V. H. Gllpman . . . . . . . . . . . . . . . . 56R,612 
CaSSlOns, aIr lock for. \V. C. Barr. . . .  . . . . . . . . .  . . . . . 568,655 Latb e center rest M. " lerengel . . . .  . . . . . . . . 568,551 
8:����'e�

a
l:��:��& fio���

e .
: 
. . : : : : : : :  . .  : . : : : : . �:�� t����J

r
l�i[I��

b
��

g
f�r�i��

n
i·p�a;at���

n
b�

y
j: 'Ken: 568,377 

Can tOPPlng and WI pIng machme, E. C. Haines . . .  .J68.fi16 nedy . . . .  . . . . .  . . . . . . . . . . . . . . . . .  568.445 Car couphng, F. KrUSInski . . .  . . . . . . . . . .  . . . .  568,356 Lock. See BICycle lock. Nut lock. Car flmd pressure brake operatmg device, lndI- Lor.k, W. D. Roberts . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  568,701 VIdual, H. S. BI l l s . . . . . . . . .  . . . . . . . . . . . . . . 568,71. Lock b ub. W. H Taylor . . . . . . . . . . . . . . . . . . . . . . . . . . . . 568.502 (ar sand box, Scbofield '" Haddock . . . .  . . . . .  . 568,.97 Loom, J. H. Norlhrop . . . . . . . . . . . . . . . . . . . . . . . . . . . 568,455 Car wneel, lubrlCatml!, E. Ewers . . . . . . . .  568,528 Loom shuttle, G. O. Draper . . . . . . . . . . . . . . . . . . . . . . . . . .  568,718 Cars, extenSIOn step for raIlway, W Y. Carlton . . .  5615,601 LubrIcator, A. D. IIomard . . . . . . . . . . . . . . . . . . . . . . . .  568,616 Card case, duplIcate WbIst, I:t. F. Foster . . . . . . . . 5H8,437 LubrIcator. J. F. LewIs . . . .  . . . . . . . . . . . . . . . . .  568,407 Carnage jack, combmatIOn, C. E. 'l'hompson . . . . . . . 568,382 Mai l and pftrcp l  holder. W. B. Abrams. . . . . . . . .  . .  568 4fi9 Case. �ee Card case. FJle case. Marker. land. \V. B . Huff . .  . . . . . . . . . . . . . .  56S.6� g:�� �������r�Pt;�t::�
s
F�8:G���I.�::::::::::::::::: g�:�� Rf:�;I�.8�1����7 A.a

g.
h
��in�ge':: .\� �I

.�� : : : : : : : : : : : �:�� Caster, trunk, M. IsIdor . . . . . . . . . . . . . . . . . . . . . . . . . .  568,535 Meter. See Water meter Castmg' Ingots, mould for, G. Brooke . . .  . .. 56R,511 MIl l .  See Grmdmg or crushmg mi l l .  
(6985) A. L. N as ks : 1 W h at is  the 3���'ite;:;r

e���C�ti�;iC�t��i��ft,.s:\��n;i;g: 568.453 M:�;gfs'f:ci'g,
I
'i1:·d.\,��I�;

I
�
S : : : . : : . - : ' : ' : : : ' : : : ' : : : t,�:�§5 best known fillIng for fireproof .afes ? A. Alum is one (;. RocneVI l l e  . . . . . . . . . .  . . . . . . . . . . . . . . . . . .  568,599 Mouldmg mach Ine. H. & G. 11'. Reynolds . . . . . . . . . . . 568,548 

of the best knO\\n fireproofing substances. It gives off Chain. C. E. Hartban . . . . . . . . . . . . .  . .  5685.11 MotIOn wltb varmble speed, me('bamsm fl)r trans-
lts water of crystallization, thereby absorbing heat. gg:��� ds�veeF�id"}�::��7r:

n 
(
reIs

sue
) 
. . . . . . . . . . . . . . . 11,5
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1 

Mot���t
l
s�e 

E
A�' �

S
tt��? Raec·t·�I·c ·motor: 'Wave 56

8,367 

S laked lIme and SOdlllll sulpbate "ould be good slIb· g���k�W�l'l'.I�C(;Oy: : : : : : : : · ' : . : :::: : : : : ::: : : ' : ' " �:��� :'lot'gi's:'��ndem parallel controller for induction, 
stances. As non-conductors only, asbestos or any min� 2!=:����:s�����i�'e1o� m

C
:::ri� paste'd; ·Ii. F. M: 

568,661 
Mu�g!f���r��:nt. stri�ged, H Snowman:::::::. �'.�� eral boiler covering \>,,'ould be good. 2. What kind of LemaJre . .  . . . . . . . .  . . . . . . . . . . . . . . . . . . . . 568.538 Needle swagmg macblne, P. M. Beers . . . . . . . . . . . .  5('8,472 

primary batterIeS would be practical to use for fonr 8 ::l��g: l':. ���I',;
n
��

r
."�

d
.
clas

�
.
. . .  . . . . . . . .  . .  OBS.525 ����l:,

s
d�tr�t�'L':Fi�} �pr

S
aV.

a
J� Rucb'tei::::::::::: �:t�� candle lamps ? A. Use bichromate batteries. 'rhey will 81���b

s�����o�I����n3e�����f��fri�' &: ��6;Jyt: g�:��� ��;, Jgg!: la'c�ng�b�%ti�!�
e
ke : : . .  : :  . . : : : : : : : : : : : : : : : :  ��:��� entail expense and trouble. 3. In the science of to-day, Closure, I.lambert & HQtfman . . .  . .  . . .  568.486 Oil. pamt, I. H. Swmk . . . . .  . .  . .  . . . . . . .  568,419 IS gold conSIdered to be an element or a compound of Clotb tenterllll;! machme and cham therefor. A . Organs or barmomums, octave coupler for reed , 

some other elements ? A. It is considercd an clement. W. C. Arnold . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  568.508 �. J enklnson . . . .  . . .  . . .  . 568.686 Clotbes Ime, H. J. Wendt . . . . . . . . . . . . . . . . . . . .  568.647 Package, sealed, O. S. �'ellows . . . . . . . . . . .  568,418, 5C8.479 4. Wbat is the cheapest "ay to prodnce X rays. and Clutcb, �'. 11'. Hoebne . . . . . . . . . . . . . . . . . . . . . . . . . . 568,348 Packa�e, sbeet metal, O. S. Fellows . . .  . .  56",.77 
smallest coil one could use ? A. Use a coil capable of 8���s���0���'pr;r�g' 19:tb

e
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a
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glVmg a four Inch spark. 'Ve have pubhshed a large 8g1�:�s
s
6;

i
g�tis�c��

k
p
s
I�� 'dev;ce" for' hoidnig: C': 568,670 

���:� g�Yl����tfe���:���a:��:���I�Y::::. :: .: �:�g number of excellent articles on this subject, to which we Barker . . . . . . . . . . . . . . . . . . . .. 568.712 Pattern traCIng and cuttIng machlne, C. E. Reed 
refer for detaIls. 5. If I inscrI"!Je a polygon In the base Confectton mouldmg macbIne. C. H. GrebensteIn 568,481 (reissue) . . . . . . . . . . . . . .  . . . . . . . . . . . . . . . . . . . . . .  11,569 
of a cone, how can I find the angle subtended by radius c

on
�����'f,

r
JdFi.

e
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e
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.�� 5fi8 fi66 �:gs,
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of circle Inscnbed. in polygon, thel vertex of cone being gg����:�: :�Mes��cl!�.
a11sRl·cliards: : : : · : : : · : . . .  : : · : :  �:� �:�i��:{l�a�����}b��aiu�ll�g::�w�Ge·riiiai;n: . :  �:�U ,ertex of angle ? A. Let a=radius of inscribed circle Cooking utenSIl ,  E. A. Sul l Ivan . . . . . . . . . . . .  568,465 Perforator, C. L. BuckIngham et al . . . . . . .  568,512, 568.516 

of polygon. b = radius of base of cone and a = an�le 8grfoeI�\�������.
aG�at���.

I��: ::� .���.���� : : : : : 
. . . ��;�i'8 Per;g�����r,

a
B�ck���g�� &

o
(;�����n .a��

ar
��.��. 568,514 a Cotton pICker. R. \V. lvy . . . . .  . . . . .  . . . .  . 568,.151 Pbotograph lc paper. self tonmg senSItIve, Scho-

sought, B=angle of cone, then tan a = - tan B. The Couphng. See Car couplIng. PIpe couphng. Tap enfelder & Keble . . . . . . . . . . . . . . . . . . . . 568,.96 

a 
b cou�rg�

I
�riac���

l
n���t�����b.ange, J. B. Thomas. fl68.420 ;�fl�;�pp��i�

o
s
t
���tf��:��oating, p. J. Noyes . . . . . 568,488 Crate, foldIng, A. A. WJ l lets . . . . . . . . . . . . . . . . . . . . . . . .  568,553 PIn. See �afety pIn. relation-may be found for each case by geometrical me

thods. b 2�IJr��i�t ���'arta�����, T·. E. WardwelC::::::.·::.: g�:�gg �!�:·co���:a�������b�ne�g��?�r�N
e .

. . . . . . . . . . .  5&3.635 Cui mary utensll , D, E Cnpe . . . . . . . . . . . . . . . . . . . . . . . .  5('.3,664 PIpe ct luphng, automatIC, S. W. Summers . . . . . . . . .  5&3,466 (6986) N. N. write, : 1. I have a series CultIvator, F. E DavIs . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  568.524 PIpe lOmIng apparatus, G. Hoyer. . .  . . . . . . . . . . .  568,574 
dynamo, 50 volt, one 32 candle po"er lamp ; with the f,��ial�
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�fe��l�;n bracket for, H. Reubel . .  1i6R,628 �i��t��·.
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brushes on the commutator in a certain place, It hghts 8��r��.
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� 568,607 the lamp. One more lamp in parallel, the lamps bnrn Digger. See Potato dIgger. Planter, check row potato, T. H. WIlliams . .  568,C51 
much bnghter. and \\ith threc lamps It burns too bright, DIsplay deVICE', E. B. Bachracb . . . . . . . . . . . . . . . . . . .  568,711 PlanteI , combined potato and corn, A. Sweet-
and with four lamps it will blow up one or two of the Eg�� ��t�ti,

e
:!�������

1
�� g:��i�: �· ���.� . .  : : :  ::: �:��� Pla!�I��, corn; 'C: ·Stadtfeid· .

. . . .  · . . .  · . . .  ·: : 
.
::: . . ::: . .. . . . .. �:¥�� 

lamps. What is IHong IHth It, or do I bave to shift the g�����;,cJ: ts��i���:::: ·::::::: .
. :: .:::::::: :. '.:: �:�� �l�::���: ����t��'1r�?Iiar�8���.�I.I: . : : :

.
: :  

.
. . . .  : : : .  �:H� brushes for every lamp I add to It ? A. Nothmg is Dner. C. E Ord . . .  . . . . .. . . . . . . . . . . . . . . . . . . . . . . . . . . . 568,696 Plow. Bakke & l'iordley . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  568.558 

\\fong with tbe dynamo. The lamps are of insufficient g�:ll·co����.
oi� a�N: . . . . . . . . . . . . . . . . . . . . . . . . 568,470. 568,471 �lg:'b�a;:;J��:[.aflsb : " ·  " : : : ' : " ' - " ' : : : : : : :  �:!�� voltage. Try putting the lamps III series of two and then Oye, yel low. Rudolph & VOl2:es . . . . . . . . . . . . . . . . . . .  f>68,M9 Pneumatic dispatch tube system, ( '. F. PIke . 568,490 

arrange the serlCS In palallel. Or use lamps of higher re- �:�gt�ic
Car�;.

L
e;�?���ISb·irig: w:ii: Pot'ter::::::::: �:�g� pne8u�����n�.

ubes, 
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for, J .
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C. & .v 

.
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�� 568.362 sistance. You must not expect a plaIn series dynamo to ElectrIC e levator. 11\ E. Herdman . . . . . . . 568,5h7 PolishIng or buffing macbllles, attachment for. 
be self-regulatmg. 2. What 18 the reSIstance of a50 volt. Ele

����I�:.
b
i�W?�a�e�
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or 

.��: 568,408 posr·f:St�:I��;�
I
. Scbmidt:::: . .  : : · : .  : : : : : : : : : : : : : : : ���:�� 32 candle po\\er lamp hot? A. About twenty .. two ohms. Ele���I� . ��.���: �l

.
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rnatl

.
ng current, �: �. H.��.�� 5ti8,350 ���:�iv��:giv:lv�:,

m
J.YS. il;rst : : : : . . . . : : : : : : : : : : :  ��:�� 3. Is there a liqUId or chemIcal, when placed in contact E lectrw motors. alarm deVICe for. W. A. G-Ibbs . .  568,608 Presses, clutcb for power.! }� M. Leavltt. . . . . . . . bt38,575 

\\ith nitroglycerme, that "ill explode It ? A. Impurities Eleg����irr1����: 1F.n:l:�dc��gs
.��� .�

p
������

n
�. �

f 
568.566 Prej�(fel1:�d���o�::.
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.� �.�:. I�.
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,
. 568,GSO will bring about slow decomposition and possible explo· ElectrIC SWitch, J. E. Meek . . . . . . . . . . . .  . .  . .  568.400 PrmtIllg press feed �"",e, E. L. Me"Ill . . . . . . . . . . . .  568,578 

SlOn. No pract1Cal way of explodlllg by contact WIth a Electrodes, substance for telephone, D. Draw- Propel1er for boats, W. M. Spann. . . . . . . . . . . . . . .  56S,49t1 baugb . . . . .  . .  . . . .  568,526 PropulSIOn of marine vessels-1 E. Duerr . . . . . . . . . .  568,6!Ji hquirl ls known. 4. Please let me know of a powerfnl E lectrotype plate hoi<ler. WhItcomb & Ware 
" 

568,300 Protractor, bevel. W. J. Belcner . . . . . . . . . . . . . . . . .  568,597 
explosive, actuated by an electrIC spark. A. Gunpow- �::;:fg�: S��� E!�;:

IC ele
��

t
.��: . . . . . . . . . . . . . . . . . 568,576 ��yg���ldll�

e
g :ac�;:e�l�laA.

I
Wbeeler · : : : " 

. .  ��:g� der. rrhe hIgher exploshes are best exploded by a I1Jlo.vator. G. W. W. Perkins . . . . . . .  . 568,410 PulverIzer, weeder and cultIvator. combIned, J. 
d d · 1 bl f k ' 

Elevator brake mectlamsm. electrIC, �' . E. Herd· F. Ebersole . . . . . . . . . .  . . .  . . . . . . . . . . . . . . . 568,563 etonator, but gunpo\\ er IS very re 1a e or spar 19n1- man . . .  . . .  . . . . . . .  . .568,569 to �,571 Pump. force and spray. tt. W .  Smith . . . . . . . . .  . .  568 462 
tion. 5. Can reSIstance box be put in a serics dynamo to E levator mecbanlsm, ... H. R. \Vellman .; . .  . . . 568,506 Pump, bydrau l lC, L. W. Noyes . . . . . . . . . . . . . . . . . . . .  5t!8,409 
advantage ? A. A resistance box Invo]ves waste of 

I 
Ele�aigr 

. .  �
oto� c�.�:�o l hn� ?:vlCe. � . . � .. �.

e��� 568,568 K��fbeon�' ijn����oOd '& Diilueis : : : : : : ' : : : : : : : : : : : :  �:�g 
energy, but it can be used with advantage in some re- Elevator safety cUE; t.l lon. Gllpll� & Helmick . . . . . . . .  568,.3;15 Rai l �OIljt: F. KruSInskI . .  . . . .  . . . . . . . . . . . . . . . . . .  568,355 
spects. ����:ig� :r�����::�:il�·J
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. . . . .  '.':' ��:��! ���� �g��l: �ie�t�g�;ack C1rcllli; G. ii: 'wIliuirr;s: :  �:�� Enameled ware, manufacture of. A. NIedrlllghaus 568,366 RaIlway brake, J. E. Reyburn . . . . . . . . . . . . . . . . . . .  568,371 EngIne. See Iftre engIne. Paper Dulp enJnne. Railway crosslllg. A. G. McMeekm.. . . . .  . .  . . . . . . . 568,541 

TO INVENTORS. Eng�g!a:t�:�������gp��h��i:� engm
e
. 
. . .  . . . 568,715 �:!f::� �����?I��' s

e
i:;!��'Tlin�s�:&

o
Jan'u'n: : : :  �:��� 

An experience of nearly tHtv years. and tbe preparatIOn Evaporatlng apparatus, lIqUId, L. ]j' . Haub��614. 568,615 �:!�::� g�, �;d
Fdt���:' Kest;�er & La�x · '- '- :" . . . :" g�:�t8 Of more tban one rmndred thousand apphcations for Da- Exh lbltion apparatus. Roentgen ray A. A. Hum- Rmlway tie meta1hc \V. H. LarImer . . . . . . . . . . .  568 359 t�nLS at borne and abroa�, enable u s to 

d
understand the erschlag . . . . . .  . . . . . . . . . . . . . . . . . .  ' . . . . . . . . . . . . . . .  568,720 Railway tra'Ck sander, A. H . Gilman . . . . . . . . . . . . . .  568:530 laws ann practICe on bot!1 cOllUIlents, an to possess un- I �yelet. E. Kempsball . . . . . . . . . . . .  . . . . . . 568,t587 RefrIgerating receptacle, �'. W. MerrIll . . . . . . . . . . 568,579 equaled faClhtH'!s for procurmg patents everywhere. A Eyelets wItb plastIC materIal dIe for cOVerIug, A. ltegIster. See AutographIC regIster. (Jash regis-synopSIS of tbe paLent laws of the Umted States and all Latham . . . . .  . . . . . . . . .  � . . . . .  . . . .  . . . . . . .  568,360 ter foreIgn countrIes may be had on applicatIOn. and persons FabrICS, mordantmg textile, A .  Ganswlndt . . .  . . .  568,34! Rock drIl l ,  A. M. Plumb. . . . .  . .  . . . . .  . . . . . . . . . . . .  568,698 contemplating t h e  securmg of Datents, eIther at bome or Faucet and valve compres�uon. A. S. Hll1S . . . . . .  568,400 Rotary steam engine }i� 0 Descbamps . . . . . . . . . . . .  568 337 a�ro�d ar? Illvlted la

d 
wrIte t�h t�

IS 
t
OffiCe fc:f prICes. Faucet, measurIng, C. }iJ. Kent . . . . . . � . . . . . . . . . . .  568.689 Safe. H. J. Colburn . : . : . .  : . . . . . . . . . . . . . . . . . . . . . . . . .  568:429 

��1�v:i�c7t�;�� t�;��n����1�� thte �d�:;:s��. lddr�!; ��:��e�����iC�
rf��ri�stl�� stay" wlfes' in,'c:  A:  568,

5.3
6 �:r:�hf��� '�: IH?�1�!i��er·. : : : .- .- : : : : : : : : : : .- : : : : : : : : .  �:� :\lU�.N & CO., ofllce SCI KNTJII'IC AMERICA N, OOI Broad- Burnbam . . . . . . . . . . . .  . . . . .  . 568,660 Sasb support gnp J. H. Sbull.. . . . . . . . . . . . . . . . .  568,708 way. �ew York. Fiber from fiber bearmg plants, machIne for ex- Scraper wbeeled ' Ackerman & HasselqUlst . . . . . .  568,595 tractmg, Barrac10uu h & Heaton . .  . 568.327 Screw d'rlver. '1'. & J. J. Edwards . . . . . . . . . . . . . . . . . .  568,341 

FIb�l�b
a::i ap

.
p�rat.��.��

r ma��ng h01 l0�: H. ('a�: 068.519 ����: ����;n�·m�t�I�V ·d:K�etscbnier:::::: · ·: : ��:ts6fj I NDEX OF INVENTIO N S  FIber ware, manufacturm"'.J1. CarmICbael . . . . . . . . 568.518 Screw pomt B",a�mg mecbamsm. S. Zolot .. . . . . . . . .  568,594 FIle case, document. G. C. vv ard . . . . . . . . . . .  . . . . . .  568.�6 Seat. See BICycle seat. 
For w h i c h  Lellerll P a l e n l  of t b e  

V n I C e d  Sta le" ",ere Granted 

September 29, 1 896, 

E,:ue alarm ClrCU!t. L. G .. Rowland . . . . . . . . . .  ; . 568,4..,5 Secondary bat:ery. F. Kmg' . . . . . . . . . . . . . . . . . . . . . . . . . . 568,447 
F
Ir

��\���n�����.
I
�.�

nd sl
���

l 
�
o
�: .� I.�?���: .� :  .�: 568.494 ������t�a�tii�:nt�ehi &'He'mieb . . . .  : : : : : : : :  : : .  : : :  �:� 

FIre alarm cirCUIts, automatICal l y  testmg, L. G. Sewing machlue,' I:t. M. Melhmsb . . . . . . . . . . . . . . . . . . .  568,624 Rowland . . . .  . . . . , . . . . . . . . . . . . . . . . . . . . . . .  568 •• �3 SewIng macbme, A. Rontke . . . . . . . . . . . . . . . . . . . . . . . . .  568.702 Flre engIne, stearn. J. B 1:arr . . . . . . . . . . . . . . . . . . . . •• 568,3 j9 SeWIng macbme brald feedlng mechanIsm. G. W. Fire extiuguisber, band, J. Bucbtel . . . . . . . . . . . . . . . . .  568,fl58 Weiss . .  . . . . . . .  . . . . . . .  . .  . . . . . . . . . . . . . . . .. 568.387 FIre hgbt.er, Gibbs & Nelson . . . . . . . . . . . . . . . . . . . . . . . 568,674 Sewing macbme take up, J. Bolton . . .  . . . . . . .  5f8.559 
& N D  EACH BEARING 'rHA'), DATE. FIreproof sbutter. J. Hennm" . . .  . . . . . . . . . . . . .  568,443 ;;ewIllg macbme treadle Diebl & Kraemer . . . . . . . .  568 • •  17 Flash l Ight apparatus, N. J. De Bow . . . . . . . . . . . . . . . .  568.� Sbavmg cuP. J � rye .. . .  .' . . . . . . . . . . . . . . . . . . . . . . . . . . . .  568,529 
ISee note at end of list about cop]es of these patents.] 

AdheSive deVICe, eJectromagnetIC, A. A. Boney .. 568,682 
AIr compressor, W. E. Elhott . . . . . . . . . . . . . .  . .  . . .  568,433 
AIr l11otor, W. H. Km,ght . . . . . . . . . . . . . . . . . . . . . . . . . .  568,854 
Alarm See Burglar alarm. 
AlternatIng generator, constant potential, C .  P. 

Steinmetz . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . • 568,464 
AnnunCIator, C. E. Beach . . . . . . . . .  . .  . . . . . . .  568,423 
AnnunCIator time caller for railway trains, J .  J. 

Co WhIg . . .  . . . . . . . . . . . . . . . . . . . . .  . • 568,430 
AntiseptIC and makmg same, ff'. Hartmann . . . . . .  5(',s.678 Armature WIll ding, R. H. Short . . .  . .  . . . . . . . . . • .  568,414 
Armatures, flat WIndIng for, S. H Short . . . . . . . . . . 568,415 
Atmosphere, apparatus for mecbanica l ly creatIng 

and mamtaIning humId. J. K. Proctor . . . . . . . . 568.491 
Auger. hand well. Wlggms & DaVIs . . . . . . . . . . . . . .  568.467 
A utograpblc register, G. A. Norcross . . . . . . . . . . . . . . . 568.454 
Badge. '1'. S. Ballew . . .  . . . . . . . . . . . . . . . . . . . 5!i8,654 
Balance statf gage, G. H. StrIker . . . . . . . . . . . . . . . . . . .  568,501 
Bar. See Draw bar. 
Barrel wasber, U. Herold . . . . . . . . . . . . . . . . . . . . . . . . . . . .. 568,347 

Flood gate, �tewart & Gatewood . . . . . . . . . . . . . . . . .  568 • ., Sbears, W. RICbmd . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  56R,580 �' I oor and cellin� ptate, L. H. bnyder . . . . . . . . . . . . . .  iifiS,fl82 Sbutter worker. J. S. Patten . . . . . . . . . . . . . . . . . . . . . . . .  538.544 E'oldin. cbalr. H. Owens. . . . . . . . .  . . . . . . . . . . . . .  568.625 SIfter, asb .  R. S. Tbwaite . . . . . . . . . . . . . . . . . . . . . . . . . .  568,383 Food compound, farmaceous, P. B. Rose . . . . . . . . . .  b68.492 Hlgnal box, C. W. Cornel l  . . . . . . . . . . . . . . . . . . . . . . . .  568,33:') Fourdrin�er machIne, T. H. Savery . . . . . . . . . . . . . . . • �,373 SIgnaling apparatus, e lectrlc. A. Garmg . . . . . . . . . . .  568,606 Funnel, C. M. Pratt . . . . . . . .  . . . . . . . . . . . . . . . . 5t!8,411 SIgnalIng by means of hgbts, A. Sel lner . . . . . . . . . . .  568,374 ti'urmture leg attachment, C. Blrely . . . . .. . . . . . . . . . .  568,a1J7 Silk bolder, sketn. 1\ J. Gleason . . . . . . . . . . . . . . . . . . .  568,439 Gage. See Balance staff ga�e. PrIntmg press Skate. C. Co Kembardt . . . . . .  . . . . . . . . . . .  568,547 
Ga��

e
go����H. Gregson . . . . . . . .  : . . . .  : . . . . . . . . . . . . . • 568,611 Ske�;6�' ����

IDe f�r.��
I
.
n
���� .��:���.r.�':.�� .����. 568,677 Gas fixtures, bracket for at!aChing Incandescent Skirt, bICycle, C. E. Dockbam . . . . . . . . . . . . . . . . . . . . .  568,339 lIghts to compound, E C. Ho,we . . . . . . . . . . . . . . . . . 5l!8.�7? Snow plow. W. � .  Wbeeler . . . . . . . . . . . . . . . . . . . . . . . . . .  568,507 Gas gen�rattng machine, U. A .  Garred . • • • . . . . . . . . . 568,672 Sprmg. See COIled spri ng. Gate. :-;ee Flood gate. SprIngs deViCe tor formmg and temperIng buggy, Gate. W. Kennedy . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  5f!8.688 C. E: M. Cbamp . . . . . . . . . . . . . . . . . . . .  . . . . . . . 568,602 Gate opener, W. A. Carson . . . . . . . . . . . . . . . . . . . . . . . . 5t?8,402 Sprmkler systems, valve controlhng mecbanISlll Gear wheel, expanSIOn, Mattfeldt & Lurssen . . . . .  568,623 for, J R. Freeman . . . . . . .  . . . . . .  . . . . . . . . . . . . . . .  568,343 

U�rd
e
���?�Cti�:

e
a�J;�����!�'itf;�i����J: R. Brown f�>8,657 ��:�ci: tsale 1��r cg�·r�����d.· 

. 
Allrror ·stan·d: · · · · ·  

568.704 
Gold, extractIng, H. R. Cassel . . . .  . . . . . . .  . . . . . . . . 5t!8,427 Stearn bOl ler, G. H. Fox . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 568,438 li-oVE'rnor for motor�, T . . J. Butler . . . . . . . . .  568.517 �team engme, O. Abraham . . . . . . . . . . . . . . . . . . . . . . . . . .  568,555 uraln bmdmg machmes, tenslOr. deVICe for. P. R. . .  Stearn engme, J .  H. Dales . .  . . . .  . . . . . . . . . . . . . . . . .  568,665 

MartIn. . . .  . . . . . . . .  . . . . . . . . . . . . . . . . . . . .  �.621 Steam gages electrIC alarm for, Ransom & Cor .. Urapblte, manufacture of. E. G. Acheson . . . . . . . • .  ,323 rothers •. : . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  668t370 

Steel manufacturmg, Walrand & LegenIsel (re-
Is,ue). . . . . . . . . . . . .  11.570 

!Store serVICe apparatus. J. H. Goodfellow .. 5t;S.440, 568,.41 
Stove. Oll, A. A. Kmne. . . . . . . . . . . . . .  568,448 
Stoves. draugbt deVICe for airtight heatmg. T. 

B. Gilmour. . . . . . . .  . . . . . . . . . . . . . . . . . . . . . . . .  568.609 
Strap. See Box strap. 
Street sprInklIng apparatus, J. B. McGehee . . . . . . .  568,540 
Street sweeper. R:. O. Pease.. . . .  . . . . .  . . . . .  . .  568,368 
SuctIOn pipe for tanks. C. Lmstrom. . . . . . . . . . . . . .  568.620 
Suspender end clasp, A. Silberman . . . . . . . . . . . . . . . .  568,588 
SWitCh .  !See :l1JlectrIc sWltcb . 
SWItch aud SIgnal mach me, InterlockIng, J. '.r. 

Cade . . . . . . . . . . . . . . . . . . . . .  [>68,.,33 
SWItch operating apparatus, 1.  Olmsted. . . . . . .  5H8 542 Syrmge. O. E. Bosworth . . . . . . . . . . . . . . . . . . .  . 568.331 Tap couplIng, O. Ei senbutb.. . . . . . . . . . . . . . . .  . . . .  568,4.-.2 
'l'e legraph leC€1Ver, Buckmgham & Hermann . . . . .  56R,513 Telegraph sounder, D M. nunn . . . . . . . . . . . . . . . . . .  568.527 
Telegraphy, H.. G-revIUe- '\\ J lhams . . . . . . . . . . . . . . . .  568,675 
'l'el epbone mechafllsm, J. L. GIven. . . . . .  . . .  568,346 
�'el�.

b���c
r
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e
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eIvers. aut����i.� .��
I��� . .  �r�. �.�r, 

568.577 Tent beater, b'. C. WIlson . . . . . . .  . . . . . . . . . . .  568,390 
�rentenng machine. R. M. Hunter . . . . . . . . . . . . . . . . .  568,349 
r.restmg machine, transverse B E. Sperry . .  . . . . .  568,417 
'11bermometer tubIng, manufacture of, F. S. 

Tomey . . . . . . . . . . . . . . . . . . . . . . . . . . . 568.591 
Thermostat, electrIC, J. E. Meek . . .  . . . . . . . . . . . .  568,451 ThIl l coupling, U. Oblsen . . . . . . . . . . . .  . .  . . . . . . . .  568,456 
'ricket cutter and receptacl e. A . 1. Blancbard 568,'O() �:m\v���fa",. �: �!�'i���.r.�: : : : : : : : : : : : : : : : :  . . .  �i�� Tie. See Rmlway tIe. Tire, pneumatic. A. Graff . . . . . . . . . . . . . . . . . . . . . . . . .  568,564 
TIre snrinker or expander, cold, P. B. Tice . . . . . . . .  568,643 
Tires, means for settmg, C. S. Martin . . . . . . . . . . . . . .  568,363 
Tobacco pIpe, A. 11'. Volk . . . . . . . . . . . . . . . . . . . . . . . . . . .  568.504 
Tobacco pIpe or cigar bolder stern, E. O. Sjo-

lander. . . . . . .  . . . . . . . .  . . . . . . . . . . . . . .  568 •• 61 
Tool, combination, C E. Thompson . . . . . .  . . . . . . . .  568,381 
Tool post washer, R D. Cody . . .  . . . . . . . . . . . . . . .  568,428 
'Tools to bandies. attaebIng, T. n. WIndle . . . . . . . . .  568.652 
Track 8andmg deViCe. D. Pettit .  . . . . . . . . . . . . . . . .  568,489 
rl'rolley system for electrIC ra1 lways. C. EG. Davls 568,523 
Trol ley WIfe support, W. A. McCal lum . . . . . . . . . . . . .  568,452 
Trougb fioor. metallIc, M. �'. X. b-oley . . . . . . . . . . . .  568.436 
Truss, J. U. Adams . . . .  . . .  . .  . .  . .  . .  . .  . . . . .  568,324 
'rype wntmg machme, C. L. Sboles . . . . . . . . . . . . .  568,630 
Type wrltin� macblne, C W. Walker . . . . . . . . . . . . . . .  568,645 
Un loadmll apparatus, B. S. Randolph . . . . . . .  . . .  568,369 
Valve, automatIC araln, Howard & Tmte . . . . . . . . . .  568,684 
Valve, stop, H. R. ]j'nsble. . . . . . . . .  . . . . . . . . . . . . . .  568.719 
Veh ICle, motor propel led, C. Delahunt . . . . . . . . . . . . .  568,131 
VebICle wbeel, E J. Blrtcberd . . . . . . . . . . . . . . . . . . .  568,398 
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VIS:.'J�M: Kenned·Y::::::: ·: ·:::::::::::::::. :::::::: �:= 
Vise. bench , J. W. McIntyre . . . . . . . . . . . . . . . . . . . . . . .  568,36i 
Vlse. plumber's. S. R. Parks . . . . . . . . . . . . . . . . . . . . . . .  568.543-
Wagon brake. W. J Stephenson . . . . . . . . . . . . . . . . . . . .  568,683 
Waaon jack, W. H.. Wilcox . . . . . . . . . . . . . . . . . . . . . . . .  568,468 
Wasbboard. R. B. WIllIams . . . . . . . . . .  . .  . . . . . . . . .  568,392 
Washer. See Barrel washer. Bottle washer. 

Tool post washer. 
Washmg machine. Z. M. Lindley . . . . . . . . . . . . . . . . . .  56�.361 
Watchcase pendant. H. rr. SmIth . . . . . . . . . . . . . . . . . . .  568,375 
Water heater. O. F. LeIbert . . . . . . . . . . . . . . . . . . . . .  568 690 
Water meter, J. Thomson . . . . . . . . . . . . . . .  . . . . 568 Btl 
Water meter. dISk. J. 'I'homson. . . . . . . .  . .568,640, 568,642 
Water purIfymg and stOrIng apparatus, R. H. 

Thorpe . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  561',556 
Water 8upply system. E. K. Conover . . . .  

' " 
568.522 

Water wheel and gate therefor, E. E. Co]eman . . .  5t58.6e3 
Wave motor. Lemon & Bartlett. . . .  . . . . . . . . . .  568 •• 87 
Weather mdlCator. electrIC. W. M. Kelch . . . . . . . . .  568.444 
Weatber strIP. W. t .  Crary . .  . .  . . . . . . . . . . . . . . . .  568,561 
Welghlllg macbme. F. H. RIchards. 568,584, 568,585, 568,587 
Welgbmg macbIne, ]j'. E. Tbompson . . . . . .  . . . . . 568,589 
Welghlllg macbme. Thompson & BIngham . . . . . . .  568,590 
Wheat for cleamng, preparing. Hibberd & Her-

htz. . .  . . . . . . . . . . . . . . . .  . . . . . .  . . . .  . . . . . . . . . .  . 568.681 
Wbeel. See Car wbeel. Gear wbeel. TIdal 

wbeel. VeblCle wheel. Water wheel. 
WbI.t board. duplIcate, b'. H Butler. . . . . . . . . .  568,600 
Wmdow casement, F. Lougran. . .  . .  . .  . .  .168.723 
Wire stralgbtening ma('bllle, fI'. D. Van Arsdale . 568,386 
Wool carbOlllZlllg and drYlllg machIne, J. M. E. 

Lekeux . . .  . . . . . . . . .  . . . . . .  . . . . . .  . . . . . . . .  . 568,691 
Wrapper opemng deVIce. C. L. Duval . . . . . . . . . . . . .  568,340 
WrapPIng machIne. E. E. L. & I. D. Boyer . . . . . . . . .  568,656 
Wrench. See Plpe wrench. 
W rench, M. D. Martmdale . . . . • • • • • • • • • . • . . . . . . . . . . . .  5v8,692 
Wrench, R. McMillen . . . . . . . . . . . • • . • • • • • • • • . . • . . . . .  568,365 

D ESIGNS. 
Air furnace. L. P. D. Yost . . . . . . . . . . . . . . . . . . . . . . . . .  26, 117 
Badge or simllar artlC'le. F. E. Waterman • . . . . . . . . . .  26,101 Batb, bIdet and foot , P. H. Pender�ast . . . . . . . . . . . . .  26 118 
Button. cuff, G. W. Parks . . . . . . . . . . . . . . . . . . . . . . . . . . . .  26,102 
Carpet button, staIr. D. Walker . . . . . . . . . . . . . . . . . . . . . .  26,107 
Caster cases, blank for, L. B. Denton . . . . . . . . . . . . . . .  26 112 
DISplay box. C Spilka . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  26,119 
Flower pot bolder. W. L. Douglass . . . . . . . . . . . . . . . . .  26,106 
(;ame board, �\ L. Kelly . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  26,120 
Heel protector. H. C. NOble. . . . . . .  . . . . . . . .  . .  . .  2C,108 
Paper, wall. U. Booz . . . . . . . . . . . . . . . . . . . . . . .  26.124 to 26,142 
Paper, wall , L. Clemencet. . . . . . . . . . . . . . . . . . . . .  26,121 
Pape::, wal 1 ,  P. (-j-roeber . . . . . . . . . . . . . . . . . . . . . . . . 26,122, 26,123 
Pen rack. A. M. A ugustme . . . .  . • . . .  . . . . . . . . . . . . . . .  26,103 
Plpe mouth pIece. W. Demuth .  . . . . . . . . . . . . . . . . .  . .  . .  26,104-
Rallway raIl brace. A. T. Terry . . . . . . . . . . . . . . . . . . . . . .  26,113 
Shade holder. F. S. Chase . . . . . . . . . . . . . . . . . . . . . . . . . . . .  26,105 Snap book. J. B. �'Itch . . .  . . . . . . . . . .  . . . . . . .  . .  . .  26,100 
'l'ue materIal, rubber. J. F SeIberlIng.. . . . . . . . . . . .  26,11j 
Truck SIde frame. car, E. (1�. Goltra. . . . . . . . . . . . .  . 2fi.1lJ. 
\Vashmg machIne clip. G S. Batcbeller. . . . . .  26 11 ) 
Wbeel nm, J. M. GoldsteIn . . . . . . . . .  . . . . . . . . . . . . . . .  2ti,1 1u 
Wrench, C. � BIl l ImH�.. . . . . . .  . . . . . . . . .  . . . . . . . . . . . . . .  2U,11 1 

TRA D E M A R K S. 
Anodyne pxpectorant. Dr. B. J. Kay Mt:.dical 

Com pallY . . . . . . . .  . . . .  . . . .  . .  . . .  28.913 
Beer, laller. IroquOIS BreWlllg Company . . . . . . . . . . . .  2H.n07 
BItters, A. Stossel . . .  . . . . . . . . . . . . . . . . . . . .  2R.OO8 
Canned frUIt. J. H Hunt.. . . . . . . . . . .  . 28 tt21 
Cigar boxt: s, 'l'boroughgood & Company . . . . .  2H .. UOO 6!�:��: �n����

t
i H�'ya Compa�y : ' . .  : : : : : : : : : ' "  in�� 

Cigars. cigarettes, and smokmg and Cbewing to-
bacco, Ludlngton Companv. . . . . . . . . . .  28,003 CIgars. Cigarettes. and smokmg and chewmg to-
bacco. S. Underndorfer . .  . .  . . . . . . . . . . . . . . . . .  28.904 

Col lars and cuffs, \V. Barker . . . . . . . . . . . .  . . . . . . . .  28.889 
Collars ano cutis, Earl & WIlson. . . . . . . . . . . . .  28;800 Cotton and hnen goods, Silks and woolens, J. 

HIrsch & f/oons . . . .  . .  . . . . . . . 28,895 
DrIed apples, Herndon-Carter Company . . . .  . . .  28.920 ElastIC fabrICS Hub ( , ore Makers.. . . . . . . . . . . . . . . . .  28.894 
Hats. caps and bonnets, W. Barnard . . . . . .  28,888 
Horse clothtn/: and lap aud carriage robes, W. B. 

RIley & " ompany . . . .  . . . . . . . . . . . . . . . . . . . . . .  28.893 
Insects, vermm. and the hke, compounds for ex .. 

termmatmg, R. W. Walmsley . . . . .  . .  . . . . .  28,918 
InsulatIng compound, L. HOllig . . . . . .  . . . . .  . . .  28,911 
J ewelry made from precIOUS and other metals 

and tortOIseshel l goods, Krementz & Com-pan y. . . . . .  . . . .  . . . . . . 28.898 
Malt extract and malt foods, Anbeuser-Busch 

BreWIng AssoCIatIOll . . . . .  . . . 28.905 
Malt extract for brewers' use. Indianapol is Brew-

109 Company . . .  . . . . . .  . . . . . .  . .  . . . .  28.906 
MedlCIllal preparatlOns, E. Thompson . . . .  2&.!:J12 
MUSICal l llstrument strmgs, Rlee MUSIcal Stnng 

Company. . . . . . .  . . . . . . .  . . . . . .  . . . . . . . . . . .  . .  28.923 
Pamt, A. B. McNaIry & Company . . . . . . . . . . . . . . . . . . . .  28.915 
Pamt. J. S. Reeder . . . .  . .  . . .  . .  . . . .  . . .  28.m6 
Paper, Wrltlng. Cunnmaham, Curtiss & Welch . . . . 28,89.7 
Peanuts. AmerICan BISCUIt and Manufacturmg 
Po�:r�,Pg�Jse: cattle and 'poultry', 'v" i;e�iia�t·. · · � · ��Jfij 
Remecl1es for erysipelas, fevers, cattarrb, and 

llver and kIdney diseases, A .  Rascbke & Com-
soag��l';llet: Han'ceBrotber8 '& Wiii'te : : : : : : ' : : "  iUM 
Sprayers. Miller, Du Brul & Peters Manufacturing 

Compauy. .  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  28.899 
StOCkIllgS, P. Kabler Sons. . . . . .  . . . . . . . . . .  . . . . . . .  28,&92 
Sugar. granulated, 'l'olme & Runge. . . . . . .  . . . . .  28,919 
Tires for vehICles, rubber or cushion, J. F. Selber-
Tc�i�gnerve: L. H:CbeclnC:::::::::::::::::::: .

. : : �:�ir 
Trousers. S. A. Isaacson . . . . . . . . . . . . . . . . . . . . . . . . . .  . 28,891 
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Issued SInce 186;), Will be furmshed from thIS office for 
10 cents. In ordering please state the name and number 
of the patent deSired. and remit to Munn & Co., 361 
Broadway, New York. SpeCIal rates will be gIven where 
a large number of coples are deSIred at one time. 

(' n n a d l a n  nn t f" n r .. may now be obtamed by tne Ill" 
ventors for any of the mventIOns named III the fure-
1l00ng list. prOVided they are Simple. at a cost of $40 each. 
If complicated the cost WIll be a little more. li'or full 
llistructtons address Munn & Co., 361 Hroadway.,. :'iew 
t ork. other foreign patents may also be obtalDed. 

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



J'titutifi, ItUtti'IU. 
��() v ertig ements . 

( I R Il I :" A  It Y It A 'l' E,.. . 
I n ,.t d fO  P ac- e .  fO n c h  i n " P l' t i o n  .. ..  7' ;j c e n t, 1iI  a l i n p  
U n c li P au- e .  (" n e il l lllii f" l' r i o ll .. .. .. .. S l . 0 0  a i i n p  

IT For some classes oj Advertis€·ments, Specia� and 
Hi{1her rates are requ'ired. 

The abovf:'- are cnarg-es pEr !U!aLe Iin€ - abollt eight 
worda  per l ine. Th i s  noti ce sh ows the width of the Hne. 
!ind is set in agate Lyp,=. �m:ravin!z8 may head adver
tisemen LS at the same rate per agaT,e lIne, DV measure
menL, as t,h e leuel press. Advertisements mUSl 0e 
rece ived at PU-i)1i :�t i on Office as ear-lv as Thursday 
morninz to appear i n  the I {\ l j owiu!l week's i SSUL 

foot powe .. 
Screw . . .  

. . .  cutting 
Automatic 
Cross feed 

9 and t I - inch Swing. 
New and OrigInal Features 

Send for Catalogue B. 
Spneca Falls  �lfg. Company, 
6 9 5  �Vater S t . , Scneca .Fal ls, N. Y 

of Wood and Metal Workers. with
out steam power, equipped with 
BAR N E S '  FOOT P O W E R  
M AC H I N E R Y -
allow lower bids on jobs, and give 
greater profit on the work. :Machines 
Bent on trial if desired. Catalog Free. 

W. F.  '" JOHN BARNES CO. 
1 99 9  RUBY ST. , ROC K FO R D .  I L L.  

MECHANICAL 
... DRAWING �?� 

Architectural Draw
ing ; Electricity ; Me
chamcs; ArchItecture; 
Plumbing , Mining ; 
Civil Engineering iu. 
all Branches ; Steam 
Engineering (Loco . ,  
Stat'y . a n d  Marine).  

!9 Macbinists, 
Pattern Makers, Car
penters, Steam Engi
neers, Draughtsmen, 
Steam Fitters, Elec
trical Workers, Civil 
Engineers, Plumbers, 
M i u e r s. Riferen.ces Everywhere. Free Oir
cular. Stare Subject you wish to Study. The IntprnlltionRl 

�rrespondence Schools H H.t�. Seranton, Pa. 

W I D E  A PA RT 
in their size, use, and cost are the numer
ous implements described and illustrated 
in the wonderful " BOOK OF TOOLS." 
The vast variety will astonish you. 

A BOOK OF TOOLS is the 
most comPlete catalogue 
ever issued. 550 pages and 

over 2,000 
i l lustrations. 
Prices given. 

A copy of 
this book 
sent, post

paid, to any address on receipt of 25 
cents in stamps. 

CHAS A. STRELINGER & CO. 
Add ress B o x  1 2¥." A d v .  D e p t .  D ET R O I T ,  M I C H .  

TOWERS A N D  TANKS 
PAT E N T  S E C T I O N A L  

I R O N  TOWERS 
o f  4 a n d  1 2  Co l u m ns,  

\Vater '''orks, Cities. Towns. 
and Manufactories. 

FOR B ICYCLE M A N U FACTU RERS PLAI N ,  ALL W O O D  TOW E R S  

QUINT'S 
TURRET DRILLS 

Arranged for Tapping with from two 
to twelve spindles. 

A. D. QUINT. 
4 C l i nt o n  St . ,  H a rtford , Con n . ,  U .  S .  A .  

NEW IM PRO V E D  
TAP P I N G  M A C H I N E  

25,000 holes tapped per day. 
Description mailed. 

Mncbi l1 � I' Y  a l l d  rr o o l s .  
Bl'as� IU n c h i n e  S (,l'p w � .  

HARVEY H U BB E L L ,  
875 State Street , 

Br idgeport ,  
C o n n .  

THE CURTIS 
Ste,:: &: Grease SEPARATOR 
IT WI L I. ... separate water from �team, and 

so deflect the water that it cannot get back 
into the current. 

J '1' \\.- J I .  L 8eparate grease and sediment 
from exbaust steam. '.rhe grease may be 
drawn oft' at intervals, and the sediment 
removed. IlT Send for Circular S. E. 

J) ' E"" J' E  & � E E I. EY C O .  
2 9 . 3 3  l I n 'v c l ' h i l l  �tl 'eet, Bost o n .  

MiIlin[ Machinos. 
Nearly 100 different styles 

and sizes. 

Hi l l ,  Clarke & CD. 
1 60 Oliver Street. BOSTON. 

16 S. Canal St.. Chicnll"o. 
�-------

E LEVAT E D  TANKS 
for A utomatic Fire Sprinkler Plants 

Manufacturers of 
IRON a n d  S'l' E E I. TANI .. !';. 

Lo u i siana Red Cypress Wood Tanks 
a Specialty. 

W. E. CALDWELL CO . ,  
2 1 9  E .  M a i n  Street , 

L O U I SV I L L E ,  KY. ,  U. S. A. 

HAL F A CEN T U R Y  OF CYCLES. -AN 
i n tere8tin� h istory of the cyc le  trom i r s orig'in up to the present t Ime. 'l' he tlrst crank-dri ven bic'\'cle. rrhe . ,  b ( )ne-shake r "  Rnd its succeSbors. T h e  tricycle. 'The modern wheel_ Cycle bu i l d i ng  a scieuce. Points of 1m .. pro\' emen r.. T h e  pneumat i c tire. A hand and foot c .. cle. \Vith 9 illustrations. Contained in SCIENTIFIC AM·ERI .. 
C A N  SUPPLEMENT, No. 1 0  I � . Price 10 cents. To be bad at this office and from a.ll newsdealers. 

Of German, SWiSS, and Ameri
can make. Drawing Boards, l' 
����

r
�� ��]a

rs
p!;:B, '¥:��� 

Tacks, Rules, Tapes, etc. 
B l u e  Process Papers. 

THE BEST IN THE WORLD. 

The Scientific American Engineers' 

Reference Book. Supp lies 
F R OST & A DA M S C O .  

l m po)·ters. 

39 CORNH ILL,  BOSTO N ,  
MASS.  

� Catalogue Free. 

A most useful l ittle bound book of 150 pages, com
prising, probably ,  the most extensive variety of stand
ard, practical, condensed information ever furnished 
to the public for s') smal l a price, only 25 cents. 

Among its contents are ; The Last Census of the 
United States ( 1890) , by States, TerriTories, and Cnun
ties ; Tab ie of Cities having over 8,000 inhabitants j 
Map of the United States - miniature outline j The 
Patent Laws ful l text) j The Trade Mark Law (full 
text) ; The Copyright Law (ful l text) ; Te e Principal 
Mechanical Movements- i llustrated by 150 small dia
p;rams-of value to inventors and desig-ners of !llechan
ism ; �l edaWon Portraits of Distinguished American 
Inventors ; Valuable Tables relating to Steam, Elec
tricity. Heat, Metals, Weights, and Measures. 

IT Sent by maU to any address on receipt oj price, 

25 cents. 
MUNN &: CO. , Publishers , 

3 6 1  Broadway, New York. 

The Bartley D i rect Runn ing  Saw M i l l  
Most complete, compact, 
and substantial Portable 

Saw .Mill now on the 
market. Can be set 

up anywhere. 
Cuts all kinds of 
lumber. Entirely 
self .. contained. 
No lost power. 
Hundreds in use. 

� Write jar lllustmted Catalogue. 
W M .  BAR T L E Y  & S O N S ,  Mfrs . ,  Bart ley Stat i o n ,  

E I:) G- E  T C> C> :J:.Jo S  
are often nearly ruined by USinl!: a grind .. 
stone not adapted to the wo: k. Our 
quarries produce a large variety of grits 
suitahle lor grindinu any tool . 

� .Ha ll we send you n ur Catnlot)llr, 
1{J/ltc h 1L'ilt (Jtre you some infnrmatinn ? 
GIL\ F 'I' () :" ,", 'I'() l\ }-;  C () ) I I ' A l\ Y,  
No. 80 River Street. GRAFTON. 

I M PROVED 

ADJ USTABLE 

"s" W R E N C H .  Easily operated. 
(j'ree and Accurate 

Strong, Durable. For Circular, address 
UEill I S  & C A I, 1 .  H A R I) W A R .. ; & T O O L C I I .  
P. U .  B o x 1 4 0 0 .  Sprili g fi e l d . lll ass.,  U .  S .  A .  

SENSITIVE DRi ll 
A tool adapted for light drilling. 

Constructed specially for the use 
of Bicycle Manufacturers. 

C. JSr. C.4.X>Y', 
West Center Street, Canastota, N .  Y. 

WIRE  Machi ner� for making WI  R E any articles from 

Automatic wire forming machine department is in 
charge of R. C. Manville. 

Machinery for making sheet metal goods. 

THE WATERBURY l1ACHINE CO. ,  
P .  O .  Box 1 0 2 5 ,  

WATER.BUR. Y ,  CONN . , IJ. S. A .  

If you want thp lIest C H U C I{ S .  h u y  Westcott 's 
4iiIl1illldi11h!!"l:; .... ��ne

c:;;;���, £?t�p�e
G?:A� 

Dril l  Chucks 
v e  d ,  
Dri l l  
Cut-

U S E  G R I N DSTO N E S ?  
[f so, we can sUPplY you. AU SIZe!! nl o ll l l f f' c i  and 1I 1 1 1 1 1 0 1 l I l r  .. . 1. always kept in stOCk. R9member, we make a special tyof selecting SLones for a l l spe Clsl purposes. rr Ask for cataloaue 
TIt �  ( · I . E V E I . A :" 1 I �T O " E  ( · 0 .  

2d I'loor. Wilshire. Cleveland. O. 

ST U DY A 
T H O M E 

BY O U R  E F F I C I E N T  C O R R E S PO N D E N CE M E T H O D ,  

E LECTR I C ITY, M EC H A N ICAL � 
D RAWI N G ,  M E C H A N I CS, O R  72-page 
STEAM E N G I N E E R I N G .  Ca

]{���
ue 

I NS T I T U T E  FOR H O M E  S T U D Y  OF E N G I N E E R I N G ,  
4 6 - 4 7  B l ackst o n e  B u i l d i n g ,  C L E V E L A N D ,  O H I O  

Seventeenth Ed itio n of 
Experimental Science 

RE V ISED AND ENLARGED. 
I � O  l' a:;:-es n u d  1 1 U  � u p e l' b  C u ts a d d e d .  

Just the thing for a ·holiday present for any man , 
womar...�tudent. teacher, or any one interested :n science. 

In the nf!W matter contained in the last edition wilJ be 
found the SCientific Use of the Pbonograph .  the curious 
ol?tical i l lusi on known as tbe Anortboscope, together 
WIth other new and mterestlng Optical Il lusions, th6 
�I};��e�fi�i��Li���sfc��t

a
tft:s�

b
�����. ����:y�

r�h���� 
§��i��'s �f

c
IM����ic�,

a
g�s����f��, �r�c�l'r�rii��s'�r��': 

er, J1:lectrical Rocker, Electric Ch imes, How to Color 
Lantern Slides, Study of the Stars, and a great deal of 
otber new matter WhiCb will prove of interest to scien. 
tiflc readers. 

k40 pages. 782 fine cuts, substantial ly and beautiful ly  
hound. Price in cloth, by maH. $ 4 .  Half morocco. $ ;j .  

p-Sena J O T  tl i l i <;lTareri CtTcnUlr. 

M U N N  & CO . . Pu b l ishers, 
Offi c e  of the S C I E N T I F I C  A M E R I C A N ,  

N E W  YORK. 

This  beats Wind, Steam. or Horse 
POWEr. 'Ve oHer the 

\V E B ,... 'l' ER 2),2 actual horse power 
GAS E NGI NE 

for � t .') U .  l ess 10% discount for cash. 
Built on intercbangeat-l e  plan. Built 
of best material. Made in l otR of leO 
therefore we can make the price. Box
ed for shipment, w eight NO) pounds. 
Made for Gas or Gasol ine. 

ur Write jar Special Gata!ogue. 

W E BST ER M ' F ' G  C O . ,  
1074 West 15th Street, CHlCAGO. 

DAM O N - PE ETS C O . ,  44 Beekman St. , N. Y. 
are the Eastern Agents for the 

W E BSTE R  GAS AND G AS U LE N E  E N G I N ES 
They keep all sizes in stock, and can show them in 

operation. liT' Catalogues jree. 

The Ch icago Gas & Gasoline Engi�e 
T h e  simplest gas and gasolIne 

engine on the market. Has no 
equal for absolute, steady speed 

and durability. It is a dwarf 
in size and a Samson in 
strength. Catalogue sent on 
application. 

Using Natural Gas, 
( 'oal Gas, Producer 
Gas, and Gasoline di .. 
rect from the tank. 
1 to 40 H. P., actua!_ 

MANUFACTURED HY 
J. J .  N O ILlI A :"  CO • • 

48 H A" South Clinton St., 
CHICAGO, ILL. 

T h e  S p ri n g fi e l d  
(;I1 � E n gi ll e e o . ,  

21 W. Washington S t .  
Spl·i ll g fi e l d .  O.  

ALCO  VA P O R  LA U N C H  
E n g i n e  a n d  H e l m  C o n t ro l l e d  from Bow 
Latest improved and only 12 to 1 Motor 
now l'eady for the market. 18 to 40 ft. 
Launches. 2. 3, 5 a:r:d 7 horse power. 

, 'bn 
�on bright metal sur:'l 

bees. 7''':!ac!Jmerv . ... . 4 S Tools,etc., absoluteh' 
p r e v e n t e d  by U S I n g  

MAN NOCITIN •. F.I\OORSED BV .. " ... 01"'1 FlR"IS. 
Samgle tan. 25C .• PI!s!�d. Otto Goetlc. n8 Broad St .. New York. 

N I C K E L  I 
AND 

E l ectro- Plat i ng 
Apparatlls and MateriaL 

T H E  
Hanson & Van W i n k l e  

Co_, 
N e n' a l'k,  l". J .  

136 Liberty St., N. Y. 
3b & 37 S. Canal St., 

Chica,:ro. 

M A N U FACTURE UF BICY CLES . -A 
very compr.ehensive Hrticle /lIY ing the detl l i l R  of con·· 
�truction of every part of  these vehicle". Wit.h  15 en
grav i n/ls. ContR l l led in SCl l�NTIFIC A M E H I (, A N  SUP. 
PJ.E:\f EST. No. H O S .  P rice 10 cents. To be had at this 
office and from all new8d�a.ler8. 

MARVELOUS RESU LTS have 
been attained by 
prospectors and 

capitalists from the use of our perfected 

��lt e;'��h::'d ISTEAM STA M P  
� ;�:tay��l�s FOR C R U S H I N C  O R ES .  
will bringfull NO E X P E R I M E N T .  
information. Capamty guaranteed by 
CATES IRON WORKS, C H I CACO. 

COMBINATION 

StO"�$ ana furnat�$ 
for H o t  Wale,. and H o t A i r .  

Suitable for houses, stores, single r(loms, 
barber shops, baptistries, etc. 

The National Pipe B e n d i ng Co.  

1 5 2 R iver S t . ,  New H ave n .  C o n n .  

S C I ENTIFIC A M ER lCAN D Y N  A M O .  
DescriptIOn o f  a plain shunt-wound dynamo o f  simple 
construction, capable of supplying a current of from 60 
to 75 110-volt incandescent lamps. or of being used as a 
5 h. p motor. This machine was con�truc��d especially 
for the benefit of tbe readers of the ..... e I P I !  t I tic .A m p n CI1TI , 
b, Mr. W. S. Bishop, of New Haven. Conn. It is de .. 
si·gned to meet the wants of mechanics and arnat-eurs 
who desire to construct a simple dynamo for their own 
use but who do not care to enter into the subject sci en .. 
tiflcally. With 24 illustrations. Contained in :"- ( ' 1  ENTlYIC 
A M EHICA x :"-rpPLE:'II I� :\"T. No. �Ha. Price 10 cents. To 
be had at this office anll newsdealers. 

Best D ry ing Mach ines 
t�ff�:.

aWe����d��"iTa�i �:t';}ili
Z1'f� e��:�� 

operation. Send for 6th ilI'a catalogue. 
�. E. W O R REL l., H a n n i b a l ,  Mo. 

tJ u ra b l p-Easi ly  A p p l i e d .  
'!.'bis roofing i �  manufactured 

from natural Trinidad al!ophalt 
materials, and wiJ I  not dry up 
and become brittle under ex .. 
posure to tbe weather as coal
car roofings do. � Send jor 

free sample of roof 12 years old, 
H:ith Cil'cular and price list to 
W A IO t E �  C H E,U l VA L  

& i1l 1'· (; .  (; () • •  
� ;j  J hl l t o n  � t r f" ett 

New Y o,.I • •  n. 8.  A. 

STAR PHOTOGRAPH OUTFIT 
E N gra��9 GI;:olt?�E�� °F��i� Po<;!U8�1��J'��� 

ORAl)H OUTFIT is the latest and greatest Invention. 
Everybody surprised and delighted. You can make a 
photo�raph in 40 seconds. Requires no dry plate!, 
dark room, or chemicals; need no practice. Pictures are 
just as clear as if produced by a '200.00 camera. You 
can COIN BIG MONEY making people's pbotographs 
at 1 cent each. We will send the wonderful PbotoOut. 
fit with directions, carefully packed, postpaid, ABSO
LUTELY FREE to you, if you clip this out and return 
to us with Ol'{LY 10 CENTS to pay for one TRILBY 
CHARM which fascinates the opposite seI, being & 
lucky talisman. Reml'�ber, ten cents buys the TRI� 
BY CHAR)t and we WlU send it in tbe same pr.ckage with the 1'111)tO. Outfit, all po9tpaid for lOco silver ot' l�JlOTO. (;0., U Ilurray tst.. IV .. ,... Vo .. 1I:. N. Y • .  

THE BICYCLE : IT� INFL UENCE IN 
H ealth and Disease.-By G. M. Hammond. M.D.  A �al
uabJe and intereSl Illll paper I D  which the ,"ub.1ect is ex
haust ively treated t'rum the following stand roints : 1. 
The use of  the cycle by persons i n  hea l th .  2. 1'he use of 
the cvc le b:r persous disea!iled . Conta l Ded Itl �f'l E:\,T1 F T C  
\ l\I E i U f' A K  S U P PI.El\I E��T, No. l O U :! .  Price 10  cents. 

To be had at this office and from all newsdeders. .l Rough Castings. 
We turntRh Rough Castings and Wire 

complete with instructions to make a $5.00 
Electric Motor for $1.00. 1 !Ius. Gir. Free. 

_ C. i11 . T U R N Q U I ,..T ,  
<': 1 6  So. C l ark S t . ,  C hiCRlI"o , 1 1 1 .  

SMALL MOTORS for A l l  Purposes .  t,:be best manulactured. Specially adapted to 
all kinds of l1gbt work, sewing machine outfits 

I toys, dental drills, je
. 
we]ers' lathes. models; etc. Send for Catalogue. 'I� h .� I ,  E ·\ V] '1'1: 

M I I T O R  ( ' 0  .. Manufacturers of Electric 
Motors and Electrical 8pecialties, 1 22 

, lli i tc he l l  :';t • •  PROVI D E N (;E, R. I .  

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



OCTOBER 1 7 , 1 896.] 
Brannt's A nimal and Vegetable Fats and, Oils. A New. 

Revised and Enlur(Jed Edit ion . The most complete 
and Val uable Treatise in any Lan(fUa{/e. 

J U ST R E A DY. 
A PRACTICAL TREATISE ON 

An i mal  and Vegetab l e  Fats and O i l s : 
Comprising both Fixed and Volatile Oils. their Physical 
and Chemical Properties and Uses. the Manner of lDx. 
r racting and Refining them, and Practical Hules for 
Testing the m ; as well as the Ml!-Dufa<;ture qf Arti�cial 
Butter and Lubricants, etc., WIth {.lsts of AmerICHn 
Patents relating to the Extraction, Rendering, Refining, 
Decomposing and Bleacbing of Fats and OIls, by 
WILLI A -'I ']1. BR��� T, • •  EdItor of the Techno-Chemical :ai�e����/��:I;: �i��tr�t�W

t
��n30�

e
:;1�er�·vf�g�. 

in
I�\';:� 

vol umes, 8v!), cloth, 1304 pages. Price, $10.00. 
Irir' This book wiU be sent by mail. free of postage to any 

address in the 'world, or delillered by express C. O. D • •  jreight 
paW" to any address in the Gn itcd Staies, jor $10.00. 

� A circular oj 8 pages, with specimens of the illustra
tions, showing the full TabLe oj Contents, 'lo'iU be sent free 
to any one in any part oj the wo'rId furnishing his address. 

H E N R Y  C A R E Y  B A I R D  & C O . , 
I N D U ST R I A L  P U B L I S H E R S ,  BOOKS E L L E R S  &. I M PORT E R S  

8 1 0  Wal n u t  S t . ,  P h i lade l p h ia .  P a . ,  U .  S .  A .  

I���� l T Yf"E WHEELS . MODELS  &. E X f"ERIMENTA L WORK. SMALL MACHINERY U:!���s.. E.TC. N E.W Y O� :STENCIL WORKS 1 0 0  N"SSA U S T  N , T. 

r:r F. � 'l' A B L I "' ll F. 1I 1 �,q ;3 .  
T h e  M ost P o p u lar S c i e nt ific  Paper i n  t h e  Wor ld  

O n l y  !'S :.J . O U  a Y e ar� I n c l u d i n g- P o s t a g e .  
\V e e ld y - - 5 �  K n lll h e l'!'i  a Y f� ar . 

r.r' h i !iil ,,' i tt .. l :\"  c i r c lI l a t l' d  and splendidly i l lustrated 
paper is publisbed weekly". E\"ery number contains six
teen pages of usefu l  information and a large number of 
original engravings of new inventions and dIscoveries, 
representing Engineerlnu \Vorks, St.eam ,Machinery. 
New Inventions, NoveltIes in Mechanic�, .:\Ianufactures, 
Chemistry . "Filectricity.'.reiegraphy. Photograpby ,  Archi
tecture, Agriculture. Horticulture. Natural History, 
etc. Compl ete list of Patents each week. 

'(' . ' 1 " 111 0;; of !'"O u h",c l' i p t i u l l . - One copy of the SCI E N
TIFIC A M ERICAN will be sent for one year 52 numbers
postage prepaid, to any subscriber in the United States. 
Canada, or Mexico, on receipt of 'l' h l'f� e U u l l a l''' by 
the publ i shers ; six months, $1.50 : three months, $1.00. 

C l lI h ... . - Special rates for several names, and to Post
masters. \Vrlte for particulars. 

'l'be safest way to remit is by Postal Ol'der, Draft, or 
Express Money Order. Money carefully pl aced inside 
of envelopes. securely sealed, and correctly addressed, 
seldom goes astray, but IS  at the sender's risk Address 
all letters and make all orders. drafts, etc., payable to 

llllJ lIi lli  .\: t:O • • 3 1; 1  1I . . . ""l w ,, ), .  ;\ e w  Y O I·I, . 
--�.--

Jdtntitit �lltttitntl JUllpttmrnt 
'l'his is a separate and distinct publication from THE 

::-; C I E �l T I F I C  AMEHI C A ,\' ,  but is uniform tberewith in 
size. every number containing sixteen l argE' pages full 
of engravings, many of wr. icb are taken from foreign 
papers anc accompanied witb translated dpscriptions. 
'l'H }'-";  SCI l!;!\TTI.FIC  A M E R I CA N  S C PPLE1\-I .E!I.'T is publ ished 
weekly, and Incl udes a very wide rang-e of contents. It 
preser:.ts tbc most recent papers by em;nent writers in 
al l the principal departments of Science and the Useful 
A rt.� ,  embracing Biology. Geology , Mineral ogy, �atural 
History. GE'ography Arcnreology, Astronomy, Cbemis
try, El ectricity, Light, Heat, :\lechanical Engineering, 
Steam and RaIlway Ene-ineeri rg,  Mining, Sb ip Building, 
:\larin� Engineering, Photography,  Technology. Manu
facturinlZ Industries, Sanitary Engineering', Ag-riculture. 
HortlCUJture, Domestic Economy, Riography.  MediCine. 
etc. A vast amount of fresh and valuabl e  information 
obtainable :n no other publication. 

The most important Bngineering Works, Mechanisms, 
and .Manufactures at home and abroad are illustrated 
and described in the S U PPLEM ENT. 

Price for the S U P P L 1'; M l£�T. for tbe United St ates, 
t 'anada, and Mexico. $5.00 a year ; or one copy of the 
S ( T K N T I F I C  A M ERICA� and one copy of the SUPPLE
M E�T. bot.h maiJed for one year to one address for $7.00. 
Single copies, 10 cents. A dd I ess and remit by postal 
order, express money order, or check, 

lll l! IS N .\: (; U . ,  3 6 1  n r o a d wny, N e w YOJ·k. 

--�.--

�ni1 cl i llg  gcl itiou. 
THE SCIl!:�TIFIC AM E HICA N BUILDING ED I TION is 

is:med montbly. $2.50 a year. Single copies, 25 cents. 
'l'hirty two large quarto pages. forming a large and 
�plendid )la!!.azlne of Arcbitecture. rich ly adorned witb 
el,egant plates and Jtber fine engravings : i l lustrating the 
most interesting exampi es ot mod ern Architectural 
Construction and al lIed subjects. 

A special featur� is the presentation in each number 
of a variety Of the lat.est and best plans for private resi. 
dence!"!. city and country, including those of very mod. 
erate cost as we l l as the more expensive. Drawings in 
perspective and in coior are given, to�ether with Floor 
Plans. Descriptions, Locations, Estimated Cost, etc. 

The e legancp and �beapness of this magnificent work 
bave won for it tbe L a r c p :oo f. (; i J ' e li l u t i u J I  of any 
Arcbitectural publi cation in tbe world. Sold by all 
newsdeai ers. $2.50 a year. Remit to 

llI U N N  .\: C O . ,  31>1 Broad way, N ew York. 
--� --

1;xvort �clitiou 
of the SCIENTIFIC Al\IEHICAN, with which is incor
porated " LA AM ERICA C I E�TI FIf'A E INDUSTRiAL," 
or S panish edition of the SCIENT I FIe AMER r CA N  is pub
! i.s b l"ld monthly .  and i s  uniform in size and typography 
with the S C l F. N T JII' J c A M E R : CA N .  Every number con
tains about 50 pages, profusely i l lustrated, It is the finest 
scientific, industrial export paper published. It circu
lates thro1lgbout Cuba, the \Vest Indies, Mexico, Cen
tral a,'ld South ArneriDa, Spain and S panish possessions 
-wherever the Svanish Janguage IS spoken. THE SCI
E N T I F ! C  A �! E H. I CA N  E X PORT "F- D I T I O N  bas a large 
guaranteed circulution in all commercial places through

out the ·world. $..�.OO a y ear, PORt paid, to any part of the 
world. Single copies, 25 cents. 

W" Manufacturer� and others wbo desire to secure 
foreign trade m a y  h ave large and bandscmely displayed 
announcemen·� published in this edition at a very 
moderate cost. Rates upon application. 

� c itu t i f ic �tUtticau. 
VEuOX P]' J;)E J;) A Revolution in Pho-:l'-l. l- I'\. tographic Printing. 

When exposed to the same light, prints 
5 0 0  time. q uicker t h all a l b u m e "  . . • 

G L O S S Y  o r  MATT. �� '!t':Pr�r 1��:�;'Hw���h�.�.���nt;!i;r3 ���� y
��fi�g.

rk. 

Devel'lped and toned as fast as the printing frames can be filled. A choice oj tones more 
beautiful than 8an pe produced on any other paper. Permanent prints. Tbe p!reatest paper 
for hoi or damp c1imates. 50 ce ll t � in staIll:ps brings two sample duzen cab's, developer 

and three sample prints. N e
�

e "l 1 Platinold, Enameled and Rough B1'omide Papers a.re 
the best and most ?niform in t e market. 

Ni(e
e
�;:I'!:l�!I ::' a

a
��tO���t����\�: l!:g��: 

Nepera Chemica l  Co . ,  So l e  Man u facture r., N E l'ERA P A R K ,  N .  Yo 

GREAT R E D U C T I O N  I N  

RUSSIAN PATENTS 
N E W  I.A W N O W  l IS  F O R C E .  

On the 13th of July, a new Russian patent law went 
into effect, reducing the cost of obtaining the patent 
an(1 increasing the term to 15 years. We can now pro
cure a Hussian patent for $125 in ordinary cases. Tbe  
price formerly w a s  from $ 20)  to  $450 for a patent of from 
3 to 10 years. A nnual taxes wil l  be payable. Tbe appli
cation sbould be filed before the issue of the United 
States pat.ent. ACETYLENE 

T h � l"  h n v e  n t o n e  t h n t' "" 
n I l  rh ... i r  o ,,' u  • • • • •  

APPARATUS. -ACETY-

PROPOSALS. 
DEPARTMENT OF PUBLIC WOH.KS, 

Sydney, Australia, June 30. 189£). 
S U P P L  Y of 1 5 0,000 tOllS of ste e l  rails 

and other Perlllan e n t  'Vay ItIateriah o 

to be ItIan u faetu.·ed in the Colony o f  

Ne,v So uth Wales. 

Ofl'ers are hereby invited by the Government vf New 

South Wales, Australia, and wi il be received by  the 
Secretary f o r  Public Works in Sydney, a n d  the Agent
General for New Soutb Wales in London, up to 11:30 
o'clock on the 30th day of December, 1800, from persons 
wil ling to contract for the supply of 150,000 tons of 
steel rails and the llf'CeSsary quantity of �'ish-plates. 
Fish-bolts and Spikes. manufactured in the Colony of 
New South Wales, out of iron ore and otber neces
sary minerals the natural product of, and with coal, 
coke, or other fuel, smelted, gotten and raised within 

Patents granted under the old law may, if still in 
force. be extended to the full term of 15 years, counting 
from the original date. by paying all tbe  annuities that 
would have become due if the new law had been in 
operation at the time the application was filed. 

�i��T�
u

g)e����' i gfn:�eWi�hIE�1fFWI U!t���t�(���,N t��P�l�!t the said Colony, upon the Terms and Conditions which 
recent .  s im p le. or home made and commercial apparatus can be .seen at the Offi ces of the Minister for Public 
for .IleneratIJJj.{ acetylene on the hlT.Ile and smal l scale. 
'l'he .'!as as made for and used by the nJ lcr08copist and '"Yorks, Sydney (or the Agent-General for New Soutb 

For fun particulars address, ���?:I�in
i�S 

��tIg:��s
m

��� �
a
c�

t
t���ne�l'h����i���n�� Wales, London). 

����e�JoI6��ts���H��t�d a�(��cLe�l\1 ENT, No. 1 0 5 ' .  .I .  H. Y O UNG, M U N N  &. CO. , 3 6 1 Broadway, N ew York. 

BUy T E L E P H O N E S  
That Are Good·· N ot Cheap T h i ngs 

The Lynchburg, Va., Telephone Co. tried to get suc
cess out of other apparatus and were put to large losses. 
until a change was made to the U Western," 500 capacity 
of the latter bein� now operated there at a profit. 

Hundreds of sim ilar cases may be cited affecting the 
apparatus of nearly all so-called competitors. 

W E S T E R N  T E L E P H O N E  CONSTR U C T I O N  C O .  
260 S o u t h  C l i n t o n  S t r e e t ,  C h icag o 

The Largest Manufacturers oj Telephones fin the U. S. 

tJ:,�h;��: s�r:,�i::tt;�m��JQ:'b?{l§'il, ��'WHW. 'M�3� 
I C E lU A C H l N  ES, C o r liss E n g i n e � B r f' \\' e rs� 

and Bottl ers' IUach i n ery.  THE VILTER 
MIm. CO., 899 Clinton Street, Mi1waukee. Wis. 

S h o rthand by M ai l  ���������tdi��i1��,;'Ifi��t 
lesson Free. Potts bhorthand College, Williamsport, Pa. 

I �j Hri lttLANTERNS WANTED ::DEUM�\� 
- HAR BACH &. Co. 809 Filbert St.Phila.P&.i 

W ELL D R ILL ING  AND  P R O S P ECTI N G  
MACH1NER Y OF HIGHES'l· GRADE. 

1.0011'II S (;0 • •  'l'iffin, O h i o. 

Exper imenta l & Model Work 
O;,,-culars &: admce free. Gardam & Son, 96 John St.,N. Y .  

V O LNEY W. M A SO N  &, CO. 
FRICTION PULLEYS, CLUTCHES, and ELEVATORS 

I>RO V I I ) E IS C E. R. I. 

D I XON 'S  69 1 
CYC L E  C H A I N 

G RA P H ITE 
l O S .  D I X O N  CRUCI BLE 

saves wear of chain, pre· 
vents rust and increases 
ease, speed and comfort. 

� It wi l l pay you to 
send 10 cents for �Hmple. 

CO.,  J E RSEY CITY, N .  J .  

H ow to Build 

O N LY PRACTICAL MAGAZ I N E  CA M ERA.  
S U N A R T ' S  

" VEN I ,  V IO l  V IC I ," 
S U NART MAGAZ I N E ,  

S U NART F O l D I N G S  

Send for Illustrated Cata· 
logue-2 cent stamp. 

S U NA lt'l' P H O 'I' O  CO •• ltO (; I l E S 'I' E lt, N. Y .  

FOR INVENTORS 
ABD PROMOTERS. 
W ANTED Some easy selling electricaJ or 
mechanical specialty by well equipped Ma
chine Works. Would manufacture under 
royalty, or buy privilege outright. 
Address . .  SPECIALTY, "  care this paper. 

SC! ENTIFIC A M ERICAN S U PPLE· 
l1 }1�N'l'. A n y  desired b a C K  number of Lhp SCj'�NTU' I C  
A M ERIC A N  SUPPLEM�NT can b e  bad a t  this office for 
10 cents. Also to be h ad of newsdealers ir. alJ part.s o t  
tbe  country. 

SAVE � YOUR FU�L 
By USing our (stove pipe) RADIATOR. 

With Its 120 Cross Tubes, 
ONE .tove or furnace does the work of 
TWO. Drop postal tor proofs from 
prominent men. 

TO INTRODUCE OUR RADIATOR, 
the 11rst order from each neighborhood 

.:;i!�. 1111ed at WHOLESALE price, and secures 
an agency. Write at once. 

a 

ROOHESTER RADIATOR OOMPANY. 
82 Furnace St.. ROCHESTER, N. r. 

Home,----$� 
Those intending to build will Ond the very best practical sug. 

gel!!tions and examples of �lodem Architecture in the handf'30mest 
Ar�bitectural Magazine  ever published 

"The Scientific American 
Building Edition . "  

Each number is illustrated with a Colored, plate and numerous 
handsome engravings made direct from photographs of buildings, 
together with interior views, tJoor plans, description, cost, Jocat,i ')ll, 
owners' and architects' names and addresses. The illustrations 
include seashore, southern, colonial and city residences, churches, 
schools. public buildings. stables. carriage houses, etc. 

All who contemplate building', or improvmg bomes or structures 
of any kind, have in this handsome work an almost endless series of 

the latest and best examples from which to make seleCtlOlls, thus savine- time and money. 
P U B LISHED M ONTH LY. S U BSCR I PTIONS $2. 50 A Y EAR.  S , NGLE COPIES 25 CENTS. 

Minister for Public WorkS.. 

N U M B E R  
4 

yOS T 
A Perfect Typewriter Does 
Perfect Work. � � � 
" The Beautiful Work of the 
Yost " is Unequaled. � 

or Send Jor Oatalogue. 

Yost Writing Machine Co. 
61 Chambers Street, 

New York. 
40 Holborn Viaduct.  

London , Eng. 

Twelfth Edition Now Ready. 

T H E  S C I ENT IF IC  AMER ICAN 

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

1 2 , 5 0 0  R EC E I PTS. 7 0 8  PAG ES .  

Price,  $ 5 . 0 0  i n  C l oth ; 5 6 . 0 0  i n  S h e e p ; $ 6 . 5 0  i n  Half 

T,�o�� h���g; 
been on the mar
ket for nearly 
six years, and 
thedemand forit 
has been so great 
that twelve edi. 
t ions have been 
called for. 

1 t is  entirely 
distinct from the 
ordinary recei pt 
book 111 being 
thoroughly up 
to date 

The work may 
be regarded as 
the produ ct of 
the studies and 
p r a c t i c a l ex
perience of t h e  
ablest chemists 
and workers in 
al l parts of the 

M o rocco , Postpaid .  

world;  the information given being o f  the highest 
value. arran . ed and condensed in concise form, 
convenient for ready use. Almost every i n quiry 
that can be thoug-ht of, relatin g  to formu:m used 
in the various manu facturi ng industries , will here 
he foun d  answered. 

Those wbo are engaged i n  almost any brancb 
of industry will find in this book much that 
is of practica l value in their respective call· 
ings. Those who are in search of indepe ndent 
business or employment, relatmg to the home 
manufacture of salable articles, will find in it 
hundreds of most excellent suggestions. 

� Send for descriptive circular. 
MUN N & CO.,  Publishers, 

361 Broadway, New York. 

to be laundered j when soiled reverse, then discard. 
LUXURIOUS and ECONOM ICAL. 
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CBrSample Collar and pair oJ CUif3 ttent lor 0 C E N T S .  
R EVERSIBLE COLLAR CO. 69 l\fi lk �t . •  Boston. Mas". 
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361 Broadway. N ew 
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�lloerti$ement$. 
( I IU) l I' A lt Y  IL \ 'l' E S .  

I U !ii i ,l f"  Pa�e. en�h i n Mel' t i o n  . .. ':� c e n t "  a l i n e  
H a c ii Pa2"e. en(�11 i U !i!i e l' [ i o n  . .. ..  $ 1 . 00 a l i n e  or- For some classes of AdverHsements, Special and 
Higher rates are required. 

'l'be ab9ve are chal'g'€s per agate l ine - about e ight 
words per l l lle. This notice shows the width of the line, 
and is set in agate ty�e Rngravings may head acver
t J sements at the same rate per agate l ine. by measure
ment, as the letter press Adverti;o;ements must. be 
recei ved at Publication Office as ear)y as 'J1hursday 
mormng to appear in the foliowing week's Issue. 

(rlbUnt � HiCYcit 
Tested and True. 

The Eaoie.t Runnlna- \Vheel i n  the World. Inf'"' Send or Oatalogue. 

T H E  BLACK M F G .  C O . ,  

Typewriter 
____ Patent 

This comp�ny owns Letters 
Patent No. 558,428, issued April 
14, 1 896, covering broadly all 
machines in which the cylinder 
turns up to expose the line of 
print, or in which a duplex or 
cross ribbon feed is used. The 
patent also covers many other 
features of modern typewriter 
construction. Infringers will be 
vigorously prosecuted. 

Wyckoff, Seamans & Benedict. 

J ESSO p·S ST E E LTHB\�ETRY 
F O R  TOO L S .  S AW S  E TC. 

W'f! J E S SOP .& S O N S  iC e  91 J O H N  ST. N E W  YORK 

P R I E S T M A N  SAFETY O I L  ENG I NE  
"A thoro'U.AJhly successful commercial En

gine using a Safe Oil."-Franklin Institute 
No Extra Insurance, No 

�team, No Gas. No Gasoline. 
Reliable, Safe, Economical. 
and Convenient. Chosen by 
�iDe Goverr.ments. Used for 
nearly every purpose. 
P R I E S T  MAN " CO .• l ncorp'd, 
J 3 0  Bourse Bida-.. PHI I,ADELI'HIA. PA. 

At 

1 

The 
American 
Bel l  Telephone 
Company, 

125  Milk Street, 
Boston, Mass. 

This Com pany own s Letters

P atent :K o .  46 3 , 5 6 9 ,  g ranted 

tc E'm i l e  B erli ner N ovem
bel' 1 ] , 1 8 9 1 ,  f o r  a c o m b i n e d  

Telegra p h  and T e l ep h <me, 

coyering all forms of 
M ic r n p n o n e  T ran smit ters 

o r  contact Telephones. 

L _____________ --__ -,,--__ -__ .--. ___ . ___ . __ �---_--,, ______ ,,-

J c itut i f t c  �lUtricnu. 

GREAT SPECIAL SALE 
P O S I T I V E L Y L I M I T E D  T O  N O V E M B E R  30m  

rr'hat tbe American people are quick to reCOb'TIize genu i nt�  llI e rit and to manifest their appreciation by 
hearty response is amply shown by the present flom! of orners for the spJendId llew and rich ly illustrated edition 
of our great �tn l l dal'd n i cti oJl Ul'Y u l l d  Encyc ioPffid ia of a l l  t he  \Y o l' l d ' l"; li ll O \v l e d g- e .  From all 
parts of the country come urgent requests to extend the J imit of our fh'c a t  � p e ci n l  Otfer, and in order that 
none may be disappomted, we have decided to make an extension to N oV('lnbel' 30 .  This extremely liberal 
of reI' is made for the sole purpose of advel'ti!!'i n g- our superb work of general reference. We cannot hope to 
make money by it, for the low prices, on such very easy terms, barely pay for paper, printing and binding, saying 
nothing of the original outlay of over S,. .') 0 , 0 0 0 . 0 0  for the work of editors, artists and engravers ; but the 
immense amount of talk created will hel p to make known and popularize that greatest of al l modern and entirely 
up-to-the-times household reference libraries, the 

ENCYCLOP JEDIC DICTIONARY 
U NTI L N O VE n IlER 30 this truly marvelous work will be furnished any reader of tbis announce

ment on receipt of only $1.00 in cash and the remainder in small monthly payments amounting to about five cents 
a day. After N o v c luber 3 0  prices will be immediately restored to regular rates-$42.00 to $70.00 a set. 
according to binding. 

W E  C H A L L E N C E  CO M PA. R I SON W I T H  A L L  T H E  W O R L D. 
This Superb New Edit ion 
Revised to June 1, 1896, con
tains thousands of the new
er words not found in any 
other reference book on f:t:��· cbfr�����
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as " Roentgen rays," H asep
tolin," • •  vita:scope." " skia
graph," " fluoroscope," etc. 
It is the only up-to-date dic
tionary, the most practical 
encyclopoodia, and also a 
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( � O  1 . 0  H �, dozens of sin
gle and double-page engrav
ings in del icate monotone, 
and 3,000 artistic text illus
trations. 

1 00 E D I TO R S  
and thousands of  special 
contrihutors from all over 
t.heglobe have devoted their 
best talents to the prepara
tion of this marvelous con- , 
densation of all the worl<1'8 
knowledge. IJ ooli. at . h (' 
I i �t ! The great P r o f. 
Il n x l e y  on zoology and 
physiology ; Pl'of. It i c h -
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illustrat'ions ; 250,000 U'o'rdl5 de.-tined, en" yc,ropwdic Estoclet, Herrta)!e, Wil-
topics. lf�eight, about 40 lbs. Iiams-the most brilliant 

T HI� HA N nS01UE BOOK-CASE educators of the nineteentb 
___________________________________________________________________ , century. 

More than 5750,000 Required to Produce this Wo rk. 
IT I S  THE LATEST A N D  BEST DICTIONARY of our language. Each legitimate English word is 

exhaustively treated as to i,ts origin, history, development, spelling, pronunCIation, and various meaning'S. 
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su,bjects tersely treated by the master minds of our generation. 
1 '1' l� A SU I'ER B L I B R A  HoY BOO K .  printed on bigb grade wbite paper from plates never before on 

press. durably bound, and containing the most superb illustrations, in 17 colors and in monotone, ever made for 
any reference work. 
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i t s  class. 
T W O  E X P E R T  O P I N I O N S-T H O U S A N D S  S I M I LA R .  

Rev. D r. Chas .  H .  Pa" khurst ,-u Tbe Encyclo
poodic Dictionary is a library conden�ed into four vol
urnes ; a ton of diffusiveness reduced to forty pounds 
of quintessence. and, withaJ, as delicate in detail as it 
is comprehensive in contents." 

" Scientific American, "  NewYol'k,-" It forms 
in itself a library for the busy man of affairs. the me
chanic ambitious to advance him .. elf in bis line, or the 
student or apprentice just making a beginning," 

A d o p t ed as t h e  Stan d a rd i n  P u b l i c S c h o o l s  T h ro u gh o u t  t h e  C o u n t ry.  
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HOW TO SECU RE T H J !i\  r;;n EA T  BA RUA I N .-Send $1.00, and tbe enti re four 
handsome volumes, bound in cloth, wil l be forwarded. Every month 
thereafter send $1.5[; for twelve months, making a total payment of 
$19.00 (regular price of tbis style $42 00) . If Half-Russia style is de

sired. the monthly payments are $2.00 unti l $25.00 is paid (regular price of tbis style $52.50). If full sbeep style is 
wanted. monthly payments are $2.50 until $31.00 is paid (regular price of tl li8 style $fiOJ.Ml). 'l� h e  fi r!'! t  p n ,,' III f"nt 
i n  a n y  cnse i N  O ll l y  O llf"  J ) o l l al'.  '1'0 anyone wishimr to pay al l  cash we a l low a discount of t",n per cent., 
and furnish the book-case free of charge ; otherwise. the book-case is $1.50, which mnst be paid in advance. 'l'his 
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ou will be pntireJy satisfieu is 

shown byour willingness to send you a val uable set of books upon payment of only $ .00. \\1 .  l't'f�l' to al lY Bank, 
auy N e ,,' � p a p e l'. 01' ally U O ll l l ll c l'ci a l  A u-elley i n  P h i l a d e l p h i a .  Agents ,vnnted • .  Mention this paper. 

Books G uara nteed as R epresented or M o n ey R efu nded if Returned with i n  1 0  Days. 

SYN DICATE PUBLISH ING CO., 234 S. Eighth St. ,  Philadelphia. 

Andrew fl. Kellogg 
409, 411, 413, 415 Pearl Street, 

New York _____ _ 

Printer 
Special Facilities for the production of all kinds of 

Catalogue Work 

LoIJJ( Distance Telephone, 2601 CortlllJJdt 

lOCTOBER 1 7 , 1 896. 

PHOTOGRAPHIC 
SIMPLICITY . 

Pocket Kodak. 

EASTMAN KODAK CO. 
Booklet free at af!'encies or by mail, Rochester, N. Y. 

Nickel Silver 
Watches" .. 

We are casing all sizes of movements in this 
new metal. It takes a better firush and is more 
enduring than sterling. 

It supersedes the old nickel plate, and enables 
one to have a perfect timepiece at small cost. 

Our Solid Gold and Filled Cases, as well as 
Sterling Silver and Enameled pattems, are in 

greater variety this season than ever. 

New specialties have been added. 

Our '97 Model 

Trump Cyclometer, 
the W,OOO mile wheel recorder, 

are all shown in our new catalogues, which 
will be sent to all. 

The Waterbury Watch Co. 
W A TER,BURY, CONN. 

WELL 
COOKED 
JOINTS 

Game, Poultry, etc ... assured 
if you use the 

MARYlA N D  ROASTER 
AND BAKER.  

���sE�n88trt�R'1?I�.
sat�s tt

l�e�Us\��!O��i���l�ti{�; 
stoves N os_ 6, 7 and 8. Nos. 10, 11 and 12, $1, $1.25 snd $1.50. 
Ask your dealer for them or send amount to the manu
facturers WhO deliver express free. 

M AT T H A I , I N C R A M  & C O . , 
1 27 H A NOVER STREET,  B A LT I M O R E ,  M D. 

Sole Manufacturers of tbe GltE Y S'I' ( IN I\ ENAM
}; I ,ED W AU E. Perfectly pure. Tbe be.t for kit
chen and general nsp. The low prices will s'lrprise yon. 
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'- HAVE YO U GOT O U R  CAT· 
A LOG U E:  L FOR 1 B96 OF 

CAS A N D  CASO L I N E  STAT IONARY E N G I N E S  
CASOL I N E  T RACTION E N G I N ES 

COM B I N E D  E N G I N ES A N D  P U M PS 
CASO L I N E  PORTA BLE E N G I N ES 

BY A N Y  O N E  USED A N Y  PLACE 

FOR ANY P U R POSE 
CHARTER GAS E N G I N E  CO.,  Box 1 48 .  Sterl i n g ,  I l l .  

I .T.E Circuit Breaker. 
A protective device designed to automatica.lly and in

stantaneously open an electrictcircuit when the current 
exceeds or falls below a predetermined limit. A perfect 
protection against fires and damages to electrical appa-
ratus. �l\lew catalogue ready. 

CUTTER EI,ECTRICAL A N D  M F G. CO. 
1 1 1  a !'Sansorn Street, I'hiladelphia. 
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