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J titutifit �mttitau. 
TRIAL TRIP OF THE BATTLESHIP IOWA. 

First-class sea-going battleship Iowa completed her 
trial trip over the oillcial course on April 7, when she 
maintained an average speed of 17 knots during a con­
tinuous run over a 66 mile course. The run was com­
pleted after about eight hours of continuous steaming, 
at the end of which her boilers and machinery were in 
first-class working condition. The average boiler pres­
sure was 152 pounds per square inch with one inch of 
air pressure in the stoke hole. The engines averaged 
about 112 revolutions per minute for the whole run. It 
is noticeable that the speed was remarkabiy uniform, 
and that there was no evidence of the ship making any 
spurts above her average speed. At the close of the 
run, the Iowa was tested as to her steering capabilities, 
and the helm being put hard over, she swung for a 
complete half circle, first to port and then to starboard. 
She was very quick in answering her helm and proved 
that she could turn a circle of something under 400 
yards. It was noticeable that when the ship was 
being driven at full speed there was practically no 
vibration, what little there was being noticeable at the 
bow and stern. The contract speed for the Iowa was 
15 knots per hour, and the builders were to receive a 
bonus of $25,000 for every quarter of a knot in excess ; 
a stipulation which will secure to William Cramp & 
Son, of Philadelphia, the sum of $200,000. 

The Iowa was designed for a speed of 15 knots under 
an indicated horse power of 11,000. As the power neces­
sary to drive a ship varies as the cube of the speed, it 
is evident that on this occasion she must have indicat­
ed some thousands of horse power more than she was 
designed to do. 

••••• 
ENGLAND'S :NAVAL POLICY. 

The latest advices regarding the proposed increase to 
the English navy plainly indicate that there is to be 
no cessation in the activity which has characterized 
naval shipbuilding in that country for the last few 
years. The amount of money that has been appro­
priated for increasing. and carrying on the naval es­
tablishment is something over $115,000,000. During 
the next few months the government will commence 
the construction of four battleships of nearly 15,000 
tons, three third-class cruisers, two sloops of war, four 
twin screw gunboats and two torpedo boat destroyers. 
A new yacht will also be built to take the place of the 
Victoria and Albert, a paddle steamer which has been 
used by royalty for a great many years. It is intend­
ed that the new yacht shall be one of the most sumptu­
ous of its kind afloat. 

The current programme is one of the largest ever laid 
down by Great Britain, as may be judged from the fact 
that during the next twelve months she will have built 
or will be constructing 14 first-class battleships of be­
tween 13,000 and 15,000 tons displacement, 8 first-class 
cruisers of 11,000 tons, 9 second-class cruisers of 5,800 
tens, 10 third-class cruisers, 2 sloops of war, 4 twin screw 
gunboats, 52 torpedo boat destroyers, 8 light draught 
steamers for river service, besides the royal yacht above 
mentioned. The list above given represents in the ag­
gregate 108 vessels, whose total displacement will be 
380,000 tons and the total horse power 800,000. The 
total number of men in the navy will be increased to 
over 100,000. Under the head of improvement of foreign 
naval stations, provision is made for very extensive 
dredging, with a view to securing safe anchorage for 
ships of the deepest draught at all seasons of the year. 
Large docks are to be built at Jamaica, Bermuda and 
Hong-Kong, and three dry docks are to be constructed 
at Gibraltar whose length will be respectively 850, 550 
and 450 feet. 

• ••• • 
ABANDOlOIENT OF A SOCIAL EXPERIKENT. 

Two schemes for insurance against want of employ­
ment have existed for two or three years past in Switz­
erland, one in the canton of Berne and one in that of 
St. Gall. The former was voluntary, but in St. Gall 
the laborer was compelled to insure. The American 
consuls at Chemnitz and St. Gall have both recently 
reported on the subject, and the former states that 
men whose work is steady and likely to continue so 
complain bitterly that they are compelled to support 
in idleness others whose labor is uncertain, but who, 
for that. very reason, are better paid when they are at 
work. .. It is not in the nature of things for such a 
system to succeed, even among so loyal, loving, and 
gentle a folk as the Swiss. The effort is not vain, if it 
will teach the thoughtless how hard it is to make laws 
or to institute any system that is to take the place of 
thrift and economy during the days when work is plen­
tiful. " Some time after this report the consul at St. 
Gall wrote that the experiment has been abandoned 
at the instance of the laborers themselves. He says 
they " found that a system which insured against loss 
of work resulted in the promotion of laziness and idle­
ness. In fact, a knowledge of the existence of this 
system of insurance had drawn to St. Gall a consider­
able number of unemployed from other parts of Switz­
erland, with the obje('t of obtaining support at the 
expense of resident laborers." Hence the system dis­
appears on and (tofter June SO next. 

THE GOVERNMENT'S SCIENTIFIC EXHIBITS AT 
THE TElOESSEE EXPOSITION. 

The preparation of the exhibits to be made by the 
Smithsonian Institution and its dependencies at the 
Tennessee Exposition at Nashville is well advanced. 
The exhibit of the National Museum has not yet been 
fully arranged, but it will consist essentially of a 
representative exhibit taken from each of its num­
erous departments, and will probably be confined to 
this. 

The collections of the Smithsonian proper will em­
brace a complete set of the publications, including the 
Half Century book, which latter great work will here 
be seen by the public for the first time, and will also 
include portraits of James Smithson and Thomas 6. 
Hodgkins and a plaster model of Joseph Henry. 

The Bureau of American· Ethnology will concentrate 
its energie, on a Kiowa camping circle, and this will be 
one of the most interesting features of the govern­
ment's exhibits. The Kiowa Indians, together with an 
affiliated branch of the Apaches, have a highly elabo­
rate social organization which is embodied and 
expressed in the grouping of their tepees and mode of 
camp life. All this will be exhibited in miniature and 
with great fidelity to nature. The exhibit will include 
all the objects of the handiwork of these Indians. 

The National Zoological Park at Washington is 
to be reproduced with accuracy of detail in the form of 
a model about seven feet square, the work 01. a local 
modeler. Photographs of important features of the 
park, which is a very beautiful tract, including groups 
of animals, etc., will be shown. 

The Bureau of International Exchanges, in the 
Smithsonian building, will exhibit a map of the 
world showing the number and location of its branches 
in all countries, these branches being in nearly every 
corner of the globe. One set of government docu­
ments will show the number of publications annually 
sent abroad, and this, together with a bound list of the 
foreign correspondents, will show how extensive are 
the bureau's activities. 

The exhibit of the astro-physical observatory will be 
quite interesting, including, among other objects, 
photographs of the spectrum showing the progress of 
the observatory, photographs of apparatus, and the 
bolometer, the marvelous invention so invaluable to 
astro-physics. Prof. Langley's aerodrome, or air ship, 
will be showu only by photographs. 

The exhibit Gf the United States Geological Survey 
will embrace two cases of minerals and a case of fossils. 
It will also include a suite of the rocks of the educa­
tional series. The last named is worthy of especial 
note. It is one of a number of duplicate suites, each 
consisting of 156 typical rocks which the Geological 
Survey has been preparing for a number of years, to 
be distributed, to the great universities and colleges of 
the land for purposes of instruction. Its exhibition 
at Nashville will serve to announce its practical com­
pletion, as it will there be seen for the first time as an 
entirety. In addition to the above the survey will 
show twelve or fifteen relief models, most of them very 
fine, and a large collection of the topographic maps 
and geologic folios, as well as a number of transpar­
encies and pictures of various kinds. 

W. T. MORSELL. 
••••• 

BUSINESS CHANGES. 

An elderly gentleman engaged in business for some 
twenty years past in New York and its vicinity, and 
which requires him to visit various lines of trade, said 
recently: .. I find in the last few months that I am 
obliged to begin all over again. I go into a concern 
with which I have had dealings for years, and am sur­
prised to find that the man with whom I have been 
transacting my business no longer sits at the desk. I 
ask for him and am told that he is no longer with the 
concern. Another, and in many cases a younger, man 
is there instead. It is almost like presenting my busi­
ness anew. There is a perceptible interruption to rela­
tions, and an immense amount of new work to be done 
before I can get back to the position I occupied under 
the old management. This I meet almost universally. 
Some establishments have seized upon the present 
opportunity to rid themselves of dead wood. Others 
have hired cheaper help. Others have setln the oppor­
tunity of pensioning men long in their employ and 
superseding their somewhat old-fogy management by 
that of younger men up to date. Were I to tell you 
the number of cases in which these circumstances 
come to light, you would be astonished. "-Business. . '-,,-

BAZIN'S ROLLER STEAMBOAT. 

Dispatches from London, dated April 3, say that the 
reports of the recent trial trips of the roller steamer at 
Rouen have been discouraging, the engines not prov­
ing po.werful enough. Their power was nearly trebled, 
but the increased weight submerges th e rollers so deep 
that they only turn ten times a minute instead of 
forty. The rollers throw up such quantities of water 
behind that each acts like a brake and reduces the 
thirty knots an hour to six or seven. Rubber scrap­
ers are being experimented with to prevent the up· 
heaval of the water. 
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THE HON. BENIA11IN BUTTERWORTH. 

The appointment, and confirmation on April 6 by the 
United States Senate, of the Hon. Benjamin Butter­
worth to the responsible office of Commissioner of 
Patents will, we feel sure, receive the unqualified ap­
pro\'al of all practitioners before the Patent Office. 

The new Commissioner of Patents accepted the com­
missionership at the urgent request of President McKin­
ley. Great pressure was also brought to bear upon 
Mr. Butterworth by the bar of the country without re­
gard t.o politics, and it is not without considerable pe­
cuniary sacrifice that he takes the position, for which 
he is so eminently qualified. 

Mr. Butterworth is fifty-nine years old and was born 
in Ohio. He was admitted to the bar in 1861 and com­
menced the practice of law in Cincinnati. The first 
public position which he held was that of United States 
District Attorney for the Southern District of Ohio. 
He was elected a member of the Ohio Senate, and 
subsequently, in 1878, was sent to Congress from his 
district, which was normally Democratic. He was re­
elected to the next Congress. 

He was Commissioner of Patents during the adminis­
tration of Chester A. Arthur and made a good record as 
an incorruptible and efficient commissioner. He served 
until he resigned to becoine a member of the Forty­
ninth Congress. He was elected afterward to the 
Fiftieth and Fifty-first Congresses and declined the 
nomination for the Fifty-second Congress. 
While in Congress Mr. Butterworth was ad­
mittedly one of the readiest and ablest de­
baters on the floor of the House and was 
always the champion of good government 
and pure politics. Mr. Butterworth was 
president of the commission sent by the 
United States government to Europe, to 
induce the foreign governments to take part 
in the Chicago World's Fair. After termin­
ating his connection with the Exposition, he 
gave his entil'e attention to the practice of 
law in connection with Mr. Julian C. Dow­
ell. The law firm of Butterworth & Dowell 
have offices in Washington and Cincinnati. 
During his tenure of office as Commissioner 
of Patents Mr. Butterworth compiled a most 
comprehensive work on "The Growth of 
Ind ustrial Art. " This work gives the history 
of two hundred of the arts from the rude 
beginnings up to the most complicated ex­
amples of the modern inventors' skill. 

Mr. Butterworth's deep interest in the 
promotion of all public enterprises, indus­
tries and inventions, his liberal-mindednes3 
toward inventors and his influence with the 
representatives of the national legislature, 
all portend for good in the future, the pos­
sible reform of abuses and the placing of the 
Patent Office on a higher plane of usefulness. 

... 4" • 
NO BIDS FOR ARMOR PLATE. 

i citutific �tutrica •• 
THE POPULATION OF SWITZERLAND. 

The population of Switzerland at the last census 
(1888) was 2,917,000, and the average increase of popu­
lation from 1850-88 was 5'1 per 1,000 inhabitants. The 
same conditions, however, appear to exist in that coun­
try as in others, namely, that the population of the 
industrial districts increases, while that of the agricul­
tural districts tends to decrease. According to the 
secretary of legation at Berne, the death rate averaged 
17'6 per 1,000 in the towns in 1894. Influenza was 
responsible for 2,275 deaths, as compared with 2,669 in 
1890, and only 268 in 1891. The average of deaths from 
alcoholism waS 6'5 per cent of the total. In 1888 there 
were 229,650 foreigners resident in Switzerland, of whom 
112,342 were Germans, 13,000 Austrians, 53,000 French, 
and 41,000 Italians. The English who come into the 
country, and who do so much to support the hotel 
industry, would seem therefore to be mostly of the 
tourist class, as there were only 2,577 residents. The 
emigration of Swiss has diminished from 13,502 in 1883 
to 3,849 in 1894, and of these 3,285 went to the United 
States, of whom 1,273 were agriculturists. These offi­
cial figures do not include the army of Swiss waiters 
and hotel servants who go abroad annually for the 
winter months, to the Riviera or elsewhere, and who 
return home for the summer tourist season. The aver­
age number of suicides per 100,000 inhabitants was 
22'5, as compared with 7'5 in England and Wales. A 

243 
method are (1) that the burning defiles the air, causes 
rain and wind, and is not practicable in a wet sum-
mer. " 

It may be of historical interest to collect other refer­
ences to the connection between large fires and subse­
quent rainfall, says the Monthly Weather Review. 

., Ie_ • 
PRACTICAL DIRECTIONS FOR SOLDERING ALUMINUM. 

Opinions on the best method of soldering aluminum 
are always of interest, and the following communica­
tion from" Solderer " to the Metal Worker is pro­
nounced by aluminum experts to contain some excel­
lent practical directions for soldering aluminum. The 

" Solderer " says: 
I notice the pictures accompanying the article on 

the "Specimens of Aluminum Soldering," but my 
attention, however, was more particularly attracted 
to the statement that the samples shown had not been 
subjected to the test of;time, which has in a number of 
instances destroyed the hopes of those who thought 
they had successfully solved the problem of soldering 
aluminum by a simple method. I have not solved this 
problem, but have accumulated quite a bit of infor­
mation on the subject, which may be of interest to 
those who are laboring in this field. When exposed to 
the atmosphere an electrical action or chemical action, 
as it is sometimes called, begins, and either the alumi­
num or the metals in the solder start oxidizing, which 

eventually results in a separation of the 
solder from the aluminum. This action is 
more rapid when aluminum has been used 
to manufacture a vessel to contain water. 
It can readily be seen from this that it is ab­
solutely necessary that the surface of the 
aluminum must be thoroughly tinned, or 
protected as far as possible from atmospheric 
influence, in order to solder readily, and if 
the joint is to be a lasting one, the protection 
to the surface of the aluminum must be of 
a permanent nature. The difficulty in sol­
dering aluminum has been t.o keep the sur­
face entirely free from oxidation, the fluxes 
used in soldering other metals not being 
adapted for it. 

There were a number of surprised people 
at the Navy Department on April 8, when 
bids were opened for supplying the govern­
ment with 8,000 tons of armor for the battle­
ships Alabama, Illinois, and Wisconsin. It 
was the first opportunity of the department 
to test the attitude of the armor plate manu­
facturers with regard to the stipulation in 
the Naval Appropriation bill that the aver­
age cost of armor to the government should 
not be more than $300 a ton. Secretary 
Long presided at the opening of the bids, 

THE HON. BENUMIN BUTTERWORTH, COMMISSIONER OF PATENTS. 

Solders that are best adapted for use with 
aluminum contain a percentage of zinc, or 
spelter, and those who wish to demonstrate 
that aluminum can be soldered have only 
to use stearine as a flux with an ordinary 
soldering copper and a solder which con­
tains a small precentage of zinc, or that has 
been prepared on purpose for soldering this 
metal. It is quite possible that those who 
are expert in the use of soldering coppers 
can tin the surface and solder the joint with 
half and half solder, with stearine as a flux. 
Those who have soldered tin plate, copper, 
brass, zinc, and black iron, know that black 
iron is much more difficult to solder, because 
the surface must be thoroughly cleaned from 
all oxide and made bright. Those who have 
had the most experience do not attempt to 
solder the iron until it is in a perfectly clean 
condition. From the fact that aluminum 
presents a bright appearance. it is too often 
assumed by those who experiment in solder­
ing it that it may be readily soldered, while 
in fact as much care must be taken to have 
its· surface perfectly clean as is taken in 
cleaning the surface of a piece of black sheet 
iron for soldering. Aluminum solder is 

and he announced that one bid only had been received. 
When the so-called bid was examined, it was found to 
be in the form of two propositions from the Illinois 
Steel Company, a Chicago concern, neither of a regular 
character in conformity with the advertisement. Both 
of these propositions will be rejected. 

The company offered to furnish the 8,000 tons at $300 
a ton, on condition that Congress would award it a 
contract for the entire wants of the United States gov­
ernment for armor plate for twenty years. If this were 
done, the firm would furnish the material at $240 a ton, 
provided it did not have to manufacture less than 6,000 
tons and more than 12,000 tons annually. The other 
proposition was curious. It contemplated the erection 
by the government of its own plant, the Illinois Steel 
Company to lease it the ground at a nominal figure 
for ninety-nine years and to furnish open hearth ingots 
suitable for armor plates. 

What the government will do in view of the setback 
given by the refusals to bid has not been decided. Con­
gress will have to untangle the knot. Meanwhile 
Secretary Long has reserved his opinion. 

...... 
ACCORDING to Cosmos the following method has been 

adopted for testing the hardness of steel balls. A plate 
of glass is inclined to the horizontal and the balls 
dropped on this one by one from a definite height. 
The rebound of the ball, if properly tempered, is suffi­
cient to carry it into the hopper, where the hard balls 
are thus automatically collected. Soft balls, rebound­
ing less, fall into another receptacle. 

curious coincidence in connection with suicides in 
Switzerland is that they are about 5 per cent hi8'her on 
'l'uesdays than on any other day in the week, and for 
men hanging, and for women drowning, appears to be 
the method of dispatch preferred by each sex. -Jour­
nal of the Society of Arts. 

. , ... 

PRODUCTION OF RAIN BY GREAT FIRES. 

In the early part of th� century Prof. Espy excited 
great interest by his lectures on the formation of clouds, 
rain, and storms, and several, but not many, instances 
were quoted in which fires in the forest or canebrake 
were known to have actually produced local rains. An 
experiment made by Espy, near Washington, was not 
successful, and, indeed, it is conceded that a very 
moist condition or Q generally unstable condition 
of the air is needed in order to produce a favorable 
result. It will, perhaps, be of interest to find that 
attention had been called to this matter before Espy's 
time. Thus, in the London Philosophical Transactions 
for 1708 (see Hutton's Abridgment, vol. v, p.403) the 
Archbishop of Dublin says: 

" There are three ways of reducing heath and bog to 
arable land (in the counties of Londonderry and Done­
gal): the first is by cutting off the scurf of the ground, 
making up the earth so cut in heaps, and when the 
sun has dried them setting them on fire; when burnt 
as much as they can be the heaps are scattered on the 
ground; and, after plowing, it produces barley, rye, or 
oats for about three years. The inconveniences of this 

made more durable and capable of stand­
ing the ravages of time by the addition of a per­
centage of silver, which immediately adds to the cost 
and also to the difficulty of soldering, as it must be 
done with a blowpipe or by some other means by 
which the high temperature necessary for melting and 
fusing the solder can be secured. 

• • • 
THE GUTTA-PERCHA CROP OF 1896. 

The India Rubber World says: Advices from Singa­
pore, dated November 20, record the shipment of gutta­
percha, from the beginning of the year to that date, as 
follows: 

Picu1s. Pounds. 
To Great Britain ................................ 24,231 = 3.230,800 
To Europe (C{)ntinent) . . _ . . .. . . ..... . _ ... ...... 15.366 = 2,048.800 
To tbe United States ..... .. . .... ..... . . .... · ... . 1,418 = 189,067 

Totals .. ... .. .... .. ... _ _ _  . _ . . . . . .  _ . . . . . .  . .. 41,015 = 5,468,667 

These figures, for a trifle less than eleven months, are 
larger than the total shipment of gutta-percha from 
Singapore for either of the years 1892 or 1893. Unless 
the shipments were at a larger rate during December, 
however, it is probable that the total for the year fell 
below that for most of the years during the past decade. 
England's share of the total is even greater for the 
period covered by the table than usual. 

• • • 
HISTORY OF THE AMERICAN LOCOMOTIVE. 

The series of articles on the history of the American 
locomotive, which was announced to commence in the 
present number of the SCIENTIFIC AMERICAN, will be 
published in the SUPPLEMENT, the first of the series 
appearing in next week's issue of that journal. 
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A SPRIliG-SUPPORTED HANDLE BAR. 

The bicycle rider generally finds that in riding over 
rough roads the most tiring effects are thos.e which 
come from the jarring and jolting communicated to 
the body through the handle bar. This very com­
monly causes numbness of the hands or forearm, and 
the stl"iking of some special obstruction often sends a 
shock through the entire body. It is on this account 
principally that the wooden handle bars have llIet 

'fHE ROBINSON SPRING-SUPPORTED HANDLE BAR. 

with favor, as being more resilient and 
" springy" than those made of metal, 
but the amount of added elasticity thus 
obtained is all undefined quantity, and 
cannot be made greater or less as :llay be 
desired, according to the weight of the 
bicyclist or his manner of riding. To 
overcome these objections, the spring­
supported handle bar shown in perspec­
tive and in section in the accompanying 
figures has been invented and is being 
introduced by William Robinson, of the 
Devonshire Building, Boston, Mass. It 
was exhibited at the Boston bicycle show 
in February, and elicited general ap­
provaL 

The handle bar proper has at its center 
an independent bracket, and the handle 
bar stem is similarly provided at its top 
with a bracket, the two bracket.s being 
hinged together to form a fulcrum, as 
shown ill the sectional view, the hinge 
coming between the inwardly curved 

ends of the bar, or toward the rear of the machine. 
On the handle bar bracket is a lug projecting down 
into the tubulal' stem, and to this lug is hinged a rod 
at the lower end of which is a spiral spring bearing 
against an annulal' shoulder within the stem, there 
being nuts on the rod below the spring by means of 
which its initial compression may be adjusted as desired_ 
As the weight of the rider is thrown suddenly, or resting 
normally, upon the handle bar in riding, the bar moves 
slightly upon its fulcrum, the spring absorbing the 
vibrations and the handle portions yielding as indi­
cated by the dotted lines, thus obviating all shock and 
jar on cOlllparatively smooth as well as on the roughest 
roads. This bar yields only to downward pressure, and 
in lifting, as in hill climbing, it is rigid-unlike the 
wooden handle bar, which is equally elastic in all 
directions. The spring is adjustable to any weight of 
rider, and the bar it�elf is adjustable in its bracket, and 
may be easily reversed, giving either an up or down 
curve to the handle bar. The construction described 
does not interfere in the least with the neatness and 

J titutifit !mtritJu. 
beauty of the handle bar, which is exceptionally hand-
some. 

A SEMI-TRACTION GASOLINE ENGINE. 

The illustration represents a novelty in traction en­
gines, being a gasoline semi-traction engine which was 
last month shipped to Yucatan, for running a stone 
crusher and for use upon a tramway several miles long, 
upon which, however,· it will be self-propelling in one 
direction only, having a tongue and attachments for 
hauling by team. It waS built by the Charter Gas 
Engine Company, of Sterling, IlL It has flanged 
wheels for use on the track, but the flanges are so low 
that they do not cut in very much when used on the 
road. 'I'he propulsion of the engine in one direction 
by its own power is effected through the sprocket chain 
connection of the main shaft with a sprocket wheel on 
one of the axles, as shown in the illustration. This en­
gine has the general features of the Charter gasoline 
enginp, which has been many years on the market. t.he 
use of gas.oline direct from the tank, being so controlled 
as to secure perfect immunity from danger of fire and 
explosion, while unaffected by changes of weather and 
temperature. The driving pulley is a friction clutch 
pulley, simple in con!ltruction. and with means fOJ: ·tak­
ing up. the wear of the clutch shoes, which are lined 
with hard wood. The machine that is being operated 
can be gtopped arul. started at will, while the engine 
contiuues to run. Muflters for the exhaust reduce the 
noise, so there is not as niuch as is made by the steam 
engine exl:taust. The grusoline tank has capacity for 
over a day's consumption, and is shown in the cut. 

... 1. 
Cigar Ribbons. 

One New York firm alone turns out yearly an average 
of more than $200,000 worth of cigar ribbons and on 
the�e employs nearly 500 hands, says the New York 
Sun. Until 1868, it is said, cigar ribbons were not man­
ufactured here. The use of silk ribbons t.o tie up cigars 
originated in Cuba. The Spaniard's patriotism im­
pelled him to choose the national colors of red and 
yellow, and at the present time these two colors, sepa­
rate or in combination, are still the favorites. The 
first ribbons were made in Barcelona and were the 
rich crimson-scarlet, known as the Figaro, the vivid 
yellow of the Cabanas and Partigas, and the red and 
yellow of the Espanola. 

The first domestic ribbons made were of cotton, of a 
pale yellow, with a brown stripe running dOWn the 
center. and this was speedily followed bv a ribbon 
made wholly of silk. In 1868 a cigar Illanufacturer ill 
this country conceived the idea of having his name 
printed on the silk ribbon, which had hithel'to been 
plain, and also the shape of the cigar. This was at first· 
done in black. then in eolors, and eventually in silver 
and gold, with em bossed work and coats of arms. 
Then the name was woven into the ribbon instead of 
being printed. Woven ribbon is very valuable as a 
trade mark, since it is impossible to duplicate it in small 
q uan ti t.ies. 

In 1868 the first ribbon factory was est.ablished in 
this country by a man named Wicke, who established 
a small factory near the East River. It was operated 
by two Swiss. The demand for the ribbon increased, 
and in 1870 the profits were so good that a four-loom 
factory was started and operated by Swiss weavers 
especially imported. Only two widths of what is 
termed" Londres" ribbons were then made. In 1887 
thel'e were more ribbons used in proportion to the total 
number of cigars manufactured in this country than in 
any other year, and since then the bundling of cigars 
has steadily decreased in favor of the system of packing 
twenty-five or fifty in. a box without dbbons. 

The raw silk for the ribbous is imported direct from 
Japan and China. 
There are ninety­
four st.yles of cigar 
ribbons made, va­
rying in wid t h  
from one - eighth 
of an inch· to an 
inch and a half. 
D nitI'd States rib­
bons are sold in 
Canada in prefer­
ence to the Eng­
lish m a k e ,  al­
though the duty 
on our goods is 
heavier. Some of 
the machinery is 
very interesting, 
especially t hat 
used for weaving 
in the name of the 
firm in b lack. 

THE STERLING GASOLINE SEMI-TRACTION ENGINE. 

Some years ago 
the general public 
was bitten by a 
cigar ribbon fad 
and many ribbons 
were sold by cigar 
dealers to make 

lambrequins, sofa cushions, ttc. A woman in New 
Haven made a table mat of 450 separate ribbons and it 
fetched $160, while a cushion made by a cigar manu­
facturing firm as a compliment to an actre<s. whose 
name was used as a trade mark, cost $250 simply for 
the needlework and time expended on it. 

THE DENSMORE TYPEWRITER BALL BEARING TYPE 
BAR JOINTS. 

One of the latest to be introduced and one of the 
most valuable of the improvements which have marked 
the history of the Densmore typewriter is the ball bear­
ing type bar joint. shown in the accompanying illustl'a­
tioil.. Fig. 1 is a side ·view of the type bar and its 
banger, with the depending key rod, and Fig. 2 is a 
larger view of a portion of the hanger, both views show­
ing the five balls contained in the ball case on one side 
of the type bar pivot. A longitUdinal sectional view of 
the type bar joint is shown in Fig. 3, there being five 
balls on each side of the pivot, and the joint thus has 
ten of these hardened balls. The arrangement prevents 
wear at the bearings, upon which perfect alignment 
and durability of a machine chiefly depends. The key 
rod, as will be seen. is pivotally connected with the 
short arm of a compound lever pivoted adjacent to the 
type bar joint, while the longer arm of this lever em­
braces and slides on the type bar during the stroke, as 
one's hand slides on an ax helve in chopping, thus 
gradually overcoming the inertia of the type bar. The 
gradually accelerated speed and force thus obtained, 
with the least effort of the operator, account for the 
very light stroke of the Densmore typewriter, while the 
compound lever and its bearings receiv-e all the lateral 
strain, so that there is practically no wear or play. The 
ball case is adjustable, but is screwed very firmly into 
place, and will rarely need taking up even after long 
use. There is shown in the window at the main office· 

THE DENSMORE TYPEWRITER BALL BEARING TYPE 
BAR JOINTS. 

of the Densmore Typewriter Company, 316 Broadway, 
N ew York, a type bar and connections complete of 
heroic size, the type bar being eighteen inches long and 
the balls nearly half an inch in diampter. The hangers 
are numbered, each hanger having tenons which fit 
accurately in mortises in t.he top of the frame, where 
they are firlllly screwed in place, and this, with the dtJI­
icately exact constl'Uction of the type bar joints, gives 
the machine an accuracy of alignment which does not 
depend upon the occasional adjustments of a repairer, 
but which must stay, because the type bar joints do 
not wear out and the hangers cannot become unad­
justed. 

The Densmore has comparatively few parts, is of 
light weight and easy to operate and very convenient 
to handle or carry_ It has attained its great success 
from the thorough excellence of its manufacture and 
the many advantages and conveniences it possesses. 

... ..... 
Carborundum Production and Usc. 

The Carborundulll Company reports to us that its 
works have produced during the year 1896, in round 
numbers, 1,191,000 pounds, or 595M tons, of crystalline 
carborundum, says the Engineering and Mining J our­
nal. Consideration at the present is given to the 
production in crystaliine form only, but another im­
portant industry in which carbide of silicon promises 
to be a valuable adjunct will naturally increase the 
usefulness of the material. �ome mention has been 
made of the experiments showing that carborundum 
can be used, and will, in all probability, take the place 
of ferro-silicon in the manufacture of steel. Prof. 
Luehrmann, of Germany, recently wrote an article on 
this subject, indicating that in the use of carborundum 
there will be in Germany alone, approximately, 2,500 
tons consumed annually, provided its cost would not 
exceed six cents per pound. It may be used for this 
purpose in an amorphous form, and the Carborundum 
Company is prepared to furnish it at a price slightly 
under this figure. 
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A NEW AUT01lA.TIC IIILLING IIACHINE. 

The illustration represents a machine which is well 
worth the attention of manufacturers of all classes. of 
goods on which hexagonal milling is an important 
item of expense. The machine was designed and built 
by James Gregory, of Bridgeport, Conn. , to whom a 
patent was recently issued therefor. It mills the hexa­
gonal surfaces on the different parts of steam valves 
and other similar work, and its operations are so com­
pletely automatic that the operator needs only to place 
and damp the parts to be milled, when they are passed 
from one mill to another, presenting a ne w face or sur­
face to each sllccessiye cutter until all the faces are 
milled. At the last stop, after being automatically 
loosened, they are taken by the jaws of an unloalling 
mechanislll, after unscrewing which the finished 
articles are dropped into a receptacle. 

The machine has an intermittently rotary table, 
eight movements of which constitute a complete rota­
tion. The table has holders to retain the hubs to be 
milled in their proper position during the several cut­
ting operations on the hubs by the luillers, which are 
stationed at equal distances apart on the frame of the 
machine. each serving to mill off a 
special surface. In the time of one 
movement of the table, the operator, 
standing in front of the machine, sets 
a hub upon a holder, and sets the hub . 
at a proper angle with respect to the 
cutter, by meal18 of a tool provided for 
that purpose, after which, on moving 
a handle, the table is rotated to carry 
the hub to the first one of six milling 
;;tations, where the cutter operates to 
mill off one of the outer surfaces of the 
hub. During the time of this milling 
the operator has placed a second hub 
on the holder, then at the front station, 
after which the table again rotates 
automatically an eighth of a turn, 
carrying the first hub to the second 
milling station and the second hub to 
1 he first station, the hubs being slightly 
turned between the stations to insure 
the proper engagement of the cutters 
with their successive surfaces. The 
operation is continued in this order, 
by the rotation of the table, until the 
six surfaces of the first hub have been 
milled, when the next movement brings 
the first hub beneath the gripping 
head by which its removal is effected, 
the operation being simultaneous with 
the work of the several cutters on the 
heads that have b e e  n successively 
placed in position. As the hubs are 
thus removed from the holders the 
latter are left free to be immediately 
supplied with additional hubs. The 
cutters are easily adjusted for different 
sizes of hubs, and the construction and 
operating mechanism of each of the 
eight holders and six cutters are sub· 
stantially duplicates of each other. 
The operator easily .fe�ds to the ma­
chine hubs of ordinary sizes at the 
rate of about three hundred an hour, 
and the milling is the final operation, 
the finish being of a superior character. 
The machine from which our illustra­
tion was made has been running nearly 
two years, a good portion of the time 
night and day, without other expense 
than the wages of unskilled laborers to 
operate it. 

• • • 

J t ituttf tt !tutritau. 
he is enabled to see how a thoroughly skilled sales­
man approaches a probable purchaser and how he 
overcomes the objections which the merchant is almost 
sure to bring up. Then, in turn, the embryo salesman 
is required to take his place upon the stage and thus 
learn confidence and tact while he is watched by expert 
critics who are able to make friendly suggestions or crit­
icisms when they are needed. The places at the side of 
the stage are filled with what appear to be store win­
dows, which are utilized to display goods of various 
samples, so as to familiarize the salesmen with the art of 
window dressing, in order that they may make valuable 
suggestions to customers. It is little wonder that, un­
der this system, salesmen which are turned out are 
able to act successfully as agents for the establishment 
which employs them. 

• • • • • 
The Armle.. of Europe. 

An editoriai article in the London Spectator has the 
following characterizations of the armies of continental 
Europe: 

" The vast armies of the Continent, which seem on 
land so irresistible, have all, like our own small army 
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there is no proof that the cause of the evil, be it econ· 
omy of supplies or corruption in their distribution, or 
a certain want of cheeriness which is deep in the Slav 
character, has as yet been removed. The Russian 
army, irresistible in defense of Russia, is not, as the 
last war with Turkey proved, equally formidable in 
offensive operations. The Austrian army, though splen­
didly organized, and with perhaps the finest cavah'y 
in the world, thinks in too many languages, has too 
TIlany kinds of patriotism, and is governed too exclu­
sively by a caste which has often failed in developing 
enthu�iasm in the soldiers it educates and commands, 
The Itaiian army has not the confidence whic� comes 
from a history of victory, and its history in Abyssinia 
seems to show that, while it. will face anything, its 
leaders are unaccustomed to separate responsibility, 
and depend on the commander-in-chief, who may 
or may not be equal as a strategist to his position. 
Finally, the French army, with its new and complete 
organization, its hundreds of thousands of brave men, 
and its ardent generals, is still embarrassed by certain 
sources of weakness. The supply departments are still, 
it is bel ieved, infested with jobbery in the management 

of the great contracts, the huge mass 
of officers still includes many who are 
inefficient, and the Minister of War, 
Genera! Billot, has recently made a 
speech to a syndicate of military jour­
nals which reveals with amazing frank­
ness some other mischiefs. Very short 
service does not quite suit the genius 
of the French people, who, quick to 
learn and eager in combat, are not 
equally ready to perceive the necessity 
of machinelike discipline. It takes 
them time to learn perfectly to obey, 
or, as General Billot puts it, we musL 
remember ' the fact that the tempera­
lllent of the German nation is more 
naturally inclined to those ideas of 
discipline and obedience which are 
not possessed by our young French­
men, so intelligent, so brilliant, but 
-let us confess it-so giddy and 
thoughtless. And while we must ever 
bless the French revolution, which 
has so thoroughly made us men and 
citizens, I cannot help remarking that, 
from a military standpoint, the revo­
lution has made the task of the in­
structors of the army a very heavy one 
-the task of subjecting to the yoke 
of discipline llIen for whom the idea of 
liberty has become a dogma.' " 

--- . .. . ---
Experiments In llIllltary 

Balloo ning. 

A Curious llIanufacturlng 

Establishment. THE GREGORY AUTOMATIC MILLING MACHINE. 

A series of experiments are being 
made at Shoeburyness by the officers 
of the ordnance department and the 
superintendent of experiments at the 
school of gunnery on the one hand 
and the officers of the school of llIilitary 
ballooning at Aldershot on the othel', 
says Public Opinion. A captive bal· 
loon was sent up over the Estuary of 
the Thames, attached by a cable of 
about 700 yards to a boat loaded with 
ballast, which was set adrift on the 
watel'. The weather was somewhat 
boisterous, and the morning dull and 
hazy. The field piece was placed on 
the marlSh land beyond the school of 
gunnery, from where the firing took 
place. The distance or range was 
ascertained to be about 4, 000 yards . 
The gun was worked by the staff of 
the school of gunnery, under the direc­
tion of Major Hickman, R. A. , assist­In the SCIENTIFIC AMERICAN SUp-

PLEl\1ENT, No. 1079, for September 5, 1896, will be found 
an article entitled " An Industrial Democracy," which 
gives an interesting picture of the establishment for 
training salesmen. 

Probably no industrial institution in the world offers 
more unique featul'es than does this plant and the 
method by which the business is conducted. Aside 
from the manufacturing part of the business, great at­
tention is paid to the systematic tr:aining of employes. 
Usually the salesman is a person who is given a sample 
of the article w hich he is intended to sell, and he is 
sen t out among prospective buyers to woi'k out his 
own salvation ; but the proprietors of this manufactur­
ing company determined that salesmen should be as 
carefully trained as professional men, and to this end 
they have devoted a great deal of time and expense. The 
SCl1001 for salesmen is situated in the upper part of the 
factory, and is fitted up with a small theater, the seats 
arranged in a circle, and a stage is provided which repre­
sents the office of the business man or any kind of store, 
as a ha. J ware store, candy store, grocery store, et.c. 

The Ulan who wants to become a salesman. lllay 
take up a course in this sClilOn), at the compa­
ny's expense, and, while .sitting in the anditorium, . 

[the English], .  their points of weakneslS, differing in 
each ·state, but still well known to those who pass 
their lives studying their qualities . The German army 
is, as a fighting machine, pt'obably the most perfect 
of all, but as Count von :M:oltke said, it has never been 
tested by retreat ; it rests on universal conscription, 
which sweeps the unwilling as well as the willing into 
the military net, and it is of necessity commanded by the 
Emperor, whc must take part in the campaign, and 
who may or may not be competent to choose rapidly 
among the best plans, or to select the genet'als most 
competent in actual warfare. It is difficult even to 
ima�ine the total defeat of the wonderful machine, 
worked up as it has been for thirty years, but its real 
trial would come when it had to conquer in another 
and greater Zorndorf another Russian army equal in 
numbers to itself, and resolved to perish on the field. 
The Russian army, matchless in numbers and perfect 
in obedience and courage, is composed of underfed 
men, who, either from that cause or some special 
physical liability, perish when in movement in astound­
ing numbers, and, once outside Russia, have a positive 
habit of dying. Army after arIllY of Russians has 
withered away in the Caucasus and the Balkans, and 

ant superintendent of experiments. Shrapnel shell 
was used, and good practice was made from the 
first. On the sixth round, however, excellent elevation 
and direction and distance were obtained, and the 
shell was observed to burst almost immediately over 
the balloon. After oscillating for a few seconds, the 
balloon was obsprved to be collapsing, and then it 
gradually fell. Its descent was slow, and, as far as 
could be judged, had the car contained any occupants, 
it is possible they would have sustained but little, if 
any, injury had the balloon fallen on land. When it 
was seen that the balloon had been injured and was 
descending, the boat to which it was captive was 
picked up and towed to land, and the balloon wa� 
packed up and later in the day sent back to Aldershot . 
It was impossible to ascertain the extent of the injury 
which was done to the balloon itself, but the wicke;' 
car appeared to have sustained little or no damage. 
The experiments were at once suspended, and a report 
was drawn up and forwarded to the war office. 

• • • • •  
O N  the western bank of the Nile Medinet Habu has 

been disincumbered of the rubbish under which it was 
buried and now stands out in all its magnificeuce. 
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NEW YORK ACADEl'IIY OF SCIENCES. 

ANNUAL EXHIBITION AND RECEPTION. 

The fourth annual reception and exhibition of the 
New York Academy of Sciences was held in the Ameri­
can Museum of Natural History, on the 5th and 6th of 
the current month, and the presence of several thousand 
peopll� testified to the value of the event and the inter­
est taken it. This year the exhibits were limited to the 
exhibition of the progress made in science in the past 
year, and it enhanced greatly the scientific interest of 
the exhibition, while enough popular matter was shown 
to occupy far more time in its inspection chan many of 
the guests were able to devote to it. Even such cul­
tured assemblages as were present at the three sessions 
of this exhibition showed the interest aroused in the 
average human mind by something in motion, and the 
rock cutting machine, the exhibit in experimental psy­
chology, the two booths in which new Roentgen X ray 
apparatus was at work, and the electrical furnaces had 
crowds of people around them all the time. Three ses­
sions were held, t�at on the evening of the 5th being 
assigned for members of the academy and guests, while 
the sessions of the next day were open to the general 
public and members of the Scientific Alliance and of 
the museum. 

Fourteen departments of science were represented in 
the exhibition, and a catalogue comprising sixty-two 
printed pages was needed to enumerate the articles ex­
hibited. The electrical section was especially strong 
and its exhibit formed one of the striking features of 
the reception. A collection of incandescent lamps 
showed the advances made from the first crude forms 
to the present 220 volt high efficiency lamps. The old­
est one shown was Edison's paper horseshoe lamp, which 
was described in the SCIE�TIFIC AME RICAN, April 17, 
1880, and is still in good working condition. '1'he q ues­
tion of producing electrical energy from carbon with­
out the application of heat is one that is always in the 
minds of electricians, and that al ways receives much 
thought. One method of solving the difficulty is by 
using the Jacques carbon battery, in which carbon and 
iron are placed in caustic potash (KOHl and air is ad­
mitted for a supply of oxygen. The apparatus was 
shown. The new and improved forms of Roentgf'n ray 
tubes and coils in operation in one of the booths were 
powerful enough to show the shadows of the bones of 
the human body, though most of the visitors contented 
themselves with taking a good look at their hands 
by means of the fluoroscope. One of the curiosities of 
the electrical department was one of the great por­
celain insulators, ten inches in longest diameter, used 
on the Niagara-Buffalo transmission line t o  support 
wires between which exists a pressure of 10,000 volts. 

In the chemistry section there was a supplement to 
the electrical exhibit in the shape of several electrical 
furnaces, two of which were constantly in operation. In 
one of them quartz (a mineral until recently regarded 
as wholly infusible) was shown in a molten state, while 
the other was used for showing the spectra produced 
by dropping an appropriate metal into the arc, accord­
ing to the method of Roberts-Austen. An interesting 
&aries of chemical compounds produced by the aid of 
the electric furnace was on exhibition. The heat de­
veloped in these furnaces is estimated to be as high as 
that developed in the sun (3,500· to 4,000· C.) The fur­
nace used by M. Henri Moissan when he made dia­
monds before the academy last October was on exhibi­
tion, and the great carbons, 3),i inches in diameter, like 
those used in the aluminum' works at Niagara Falls, 
attracted some attention. A display of the Tiffany 
favrile glass was made in this section. 

The most popular feature of the section devoted to 
botany was a collection of one hundred water color 
paintings of Australian wild flowers. These were done 
from life in their native haunts by Mrs. F. C. Rowan, 
by whom they were loaned to the reception. Their 
marvelous fidelity to nature, combined with their artis­
tic merit, have won twelve gold medals at various 
places from Melbourne to Paris and AmRterdam. A 

grewsome exhibit in the botanical section was a series 
of bacteria from our city water. Fortunately, most of 
them are entirely harmless. 

Improved methods of installing exhibits of an archoo­
ological character were shown in a model of an altar 
mound excavated near Chillicothe, 0. ,  last year, show­
ing the manner of doing the work, and in a skeleton 
mounted in exactly the position in which it was found 
and surrounded by the personal ornaments which were 
originally buried with it. The exhibit in the archooo­
logical department which seemed to attract the most 
attention was a selection of specimens illustrating re­
cent discoveries at the ruins of Omitlan, state of Guer­
rero, Mexico. The ruins cover a large area and were 
discovered by Mr. William Niven, in a region that has 
never been visited by any of the famous explorers and 
of which no mention is made by any of the Mexican 
historians. Many of the antiquities found are of un­
usual form, but most of them have apparently been 
used as dress ornaments, amulets, ceremonial stones 
and the like. Seventy mother-of-pearl buttons and 
pendants were found in a small olla or pot of terra ' cotta 
nine feet below the surface of the ground in a temple. 
These were exhibited, a portion of them still remaining 

J citutific !mtricau. 
in the clay which filled the olla. Dozens of highly pol- ical Garden is well under way, the Zoological Garden is 
ished idols of jade, diorite and serpentine and ear orna- an assured fact, and the Natural History Museum has 
ments of the same materials, together with masks of made great enlargements in its building and more are 
trachyte, marble, chert and jade, were on exhibition. provided for to complete the south front. Private 
One shell object was marked as being an ear ornament, munificence toward all these enterprises has been very 
but it bore a closer resemblance to an ordinary napkin great. The scope of the Academy of Sciences has been 
ring. A series of fine photographs showed portions of broadened by the establishment of a section of anthro­
the ruins and the laborers at work. Some 1,400 objects pology, psychology and philology, bringing the associ­
comprise this unique collection, which is now on per- ation a long step nearer to the older academies of 
manent exhibition in the American Museum of Natural science in Europe. The publications of the academy 
History, having been acquired by that institution. In- have been larger and moxe numerous than ever before, 
asmuch as the Mexican government has just granted to and show the active scientific work that is being car­
Mr. Niven the right of exclusive exploration in these ried on under its auspices. Mr. Jesup outlined the 
and other ruins in Guerrero for ten years, under certain status and plans of the great museum in which the re­
conditions, we may reasonably hope for the display of ception was held, and spoke of the close relations exist­
additional material from this wonderful ruined city at ing between it and Columbia U ni versity, the city Board 
future receptions of the academy. of Education and the State Department of Public In-

Experimental psychology is a department of science struction in the work of popularizing and disseminating 
which is receiving much attention now from students scientific knowledge. The growth of the museum and 
and has its strongly popular side. The delicate and related institutions in the last ten years has done much 
ingenious devices for determining the strength, dura- to remove from New York the stigma of being a purely 
tion and effect of various sensations, the quickness of commercial city, caring nothing for science, literature 
perception, and other mental processes were in opera- and art. Every exhibit in the museum was plainly 
tion at one table and aroused much interest in the labeled, giving information about the object, rendering 
visitors. The great advances made of late years in the a catalogue unnecessary. 
application of electricity to mechanical devices have The subject of Dr. Tesla's lecture was " The Streams 
rendered great af'sistance to this as well as to every of Lenard and Roentgen, with Novel Apparatus for 
other department of applied science. their Production," and was illustrated by many dia-

Geology, with its closely allied sciences of physiogra- grams and some apparatus. After a brief but concise 
phy, mineralogy, and paleontology, occupied a large statement of what is known about the so-called X rays, 
portion of the space devoted to the exhibition and Dr. Tesla detailed some of his own experiments with 
showed much that was new in material or method. them and their production. Toward the close of 1894 he 

The Rection cutting machine devised and exhibited began an investigation into the effects upon covered 
by Prof. W. B. Dwight, of Vassar College, Poughkeep- photographic plates produced by Crookes tubes, and 
sie, marks a great advance in this important aid to the found that some affected the plates and some did not. 
study of rocks, minerals and fossils. The special features The destruction of his laboratory interrupted his ex­
of the machine lie in the devices for holding the object periments, and Roentgen's announcement came before 
so as to produce a cut in exactly the desired direction they could be taken up again and completed. One 
and for the adjustment and control of the cutting disk great difficulty in the way of success with some lines 
by adjustable friction rollers, so that the sectioning of electrical study has been to get a machine which will 
can be done by either small or large disks (six to twelve give a sufficient frequency of vibration. N ow this 
inches in diameter) with great accuracy, facility and problem seems to be solved. Dr. Tesla's latest dis­
economy of material. With this instrument can be co very is that a particular form of the electric arc 
cut sections of from eight to twelve square inches and light gives off X rays which produce results far supe­
from il5 to rh- inch thick with very true, smooth sur- rior to those emanating from Crookes tubes. He also 
faces. described a method he had lately discovered of de-

Progress made in physiography was shown by the flecting the X rays by means of magnets and magnet­
display of recently completed maps, charts and topo- ism so simple that any boy could do it. 
graphic models, one of New York City being of special The reception and exhibition committee this year 
interest. was R. E. Dodge, H. F. Osborn and C. F. Cox ; special 

Paleontology, both vertebrate and invertebrate, committee of arrangements, J. L. Wortman and G. D. 
showed that its devotees had not been idle the past Orner ; and the chairmen having in . charge the special 
year. Mounted and unmounted skeletons of marvelous departments of the exhibition were : Anatomy, George 
perfection of mammals from the Tertiary lake beds of S. Huntington ; astronomy, J. K. Rees ; botany, L. M. 
South Dakota and WyomIng were exhibited as some Underwood ; chemistry, Charles A. Doremus ; elec­
of the results of last year's expeditions. One of the tricity, George F. Sever ; ethnology and archooology, 
most important features in this section, from a scien- Franz Boas and M. H. Saville ; experimental psychol­
tific point of view, was a series of specimens from New ogy, J. McK. Cattell ; geology, J. F. Kemp ; mineral­
Mexico which revealed to Dr. J. L. Wortman the fact ogy, George F. Kunz ; paleontology, Gilbert Van 
that the order of edentates or sloths originated on this Ingen ; photography, William Stratford ; physics, Wil­
continent in early Eocene time, instead of in South liam Hallock and J. F. Woodhull ; physiography, R. 
America, as has long been supposed to be the case. E. Dodge ; zoology, C. L. Bristol and Bashford Dean. 

Prof. S. H. Scudder, of Harvard University, contri- The officers of the academy for 1897-98 are : Presi­
buted to the reception a selection from his celebrated dent, J. J. Stevenson ; first vice-president, H. F. Os­
collection of Tertiary insects from Florisant, Colorado, born ; second vice-president, N. L. Britton ; corre­
some of which are still undescribed and without names. sponding secretary, William Hallock ; recording secre­
All the principal orders were represented and in con- tary, J. F. Kemp ; treasurer, C. F. Cox ; librarian, 
siderable variety. Prof. C. E. Beecher, of Yale Univer- Arthur Hollick. 
sity, exhibited a set of models of trilobites which gave • • •  • 
the results of infinite study and pains. Trilobites 'are 

The A.lDerlcan Coal and Iron Production In 1 896. 
crustacea and may be regarded as the ancestors of the According to statistics prepared by the Engineer­modern lobsters, shrimps and crabs. ing and Mining Journal, of New York, the output of 

. In the mineralogical section the �ost st:iki.ng spe- bituminous coal in the United States during lS(;(j Clmens were a group, 20 X 12 X 12 mches m SIze, con- h d t t l  f 141 770 099 h t t (2 000 - d ') . t· h ld 1 ·t t i d th reac e a 0 a 0 " s or ons , poun s ,  
SIS mg of

. 
t ree go en ca CI e crys a s an ano er l '  . 

1895 f 4 3"1 752 t 0 tl . . s lowmg a gaIn over 0 ,  I , ons. n Ie 
somew�at larger group conslst�ng of ver� large crystals other hand, there was a decrease of 6,782,057 short tons of calCIte, galena, copper pyrItes and ZI�C bl�nde on in the anthracite production. The total coal pro-chert. These were from a new lead and zmc mme near d t' th f 193 351 027 h t t d th 
J r M' . uc IOn was, ere ore, , , S or ons, an e 

or I�h �SO�rI'l d t t P f 0 N R d h'b't 
total decrease, as compared with 1895, was 2,410,305 

n � p YSICa epat' men ro . . : 00 ex I I - tons. The production of coke showed a gain of 445,276 
ed a s�fles of photographs demonstratIng the reg.ular tons, chiefly due to the activity of the iron and steel 
re�ectIOn o� the.Roentgen. Among �nanyother obJects trades in the earlier part of the year. The price of 
of mterest In thIS department, mentIOn may be made of . . . 
th ' . d '  tt b M P H D dl 

coal contmues very low, the average for bltummous 
e mgemous eVICe g? en up y r. . . � ey coal at mines being below $1 per ton, The production 

for the purpose of learmng the amount of depreSSIOn of f . .  I t 8 "68 869 1 t (2 940 . .  . .  It . I t · I 0 pIg Iron as year was , I ,  ong ons , N  
raIlroad ralls under movmg trams. I S  a n  e ec rICa . .  . . . . 

t . h' h '  fi I tt h d t th b f th 
pounds). The depreSSIOn .m busmess whICh made Itself 

co� �Ivance w IC IS rm y a �c e 0 e �se 0 e manifest in the latter part of the year had less effect 
raIl m .such a way as t� regIster aut?matICally t�e than might have been anticipated, the decrease from 
elongatIOn and compreSSIOn of the rail as the tram 1895 bein I 677 439 t b t ".  t . E . t ·th thO l 'ttl . t t 

g on y , ons, or a ou • per cen . 
passes over It. xperlmen s WI IS I e ms rumen 
prove that the deflecting pressure on a rail from a • • •  I • 

moving train is from ten to twenty times as great as Ne-w Deput y COlDlDlssloner for Canada. 

was calculated from theoretical considerations. In a recent issue we announced the death of Colonel 
The plans of the zoological and botanical buildings Richard Pope, late Deputy Commissioner of Patents 

t.o be erected in Bronx Park were on exhibition. for the Dominion of Canada. A successor has just 
A portion of Tuesday evening was devoted to ad- been appointed in the person of Mr. William Bain 

dresses by Prof. R. E. Dodge, chairman of the recep- Scarth, ex-Member of Parliament, who will fill the dual 
tion committee, Prof. J. J. Stevenson, president of the positions of Deputy Minister of Agriculture and Deputy 
academy, and Morris K. Jesup, Esq. , president of the Commissioner of Patents, reverting to the old system 
American Museum of Natural History, and a lecture previous to 1888, when the late Chevalier Tach6, M. D. ,  
by Dr. Nicola Tesla. Prof. Stevenson dwelt. upon the held the above important offices. Mr. William J .  Lynch, 
fact that the past year had been a memorable one in Financial Clerk, has been appointed Chief Clerk of thIS 

the history of science in New York City. The Botan- Patent Office, vice Mr. J. F. Dionne, resigned. 
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Recent Patent and Trade nark Declslons. 

Klein v. City of Seattle (U. S. C. C. A. , 9th Cir. ), 77 
Fed. , 200. 

Insulating Pins.-The Klein patent, No. 297,699, for 
an improvement in pins for holding insulators for elec­
tric wires, consisting of making the pin of wrought 
metal, with a soft metal head adapted to be screwed 
into the insulating material, has been held void for 
want of patentable novelty. 

Extensive Sales as Evidence of Invention. -The fact 
that a device has gone into general use, displaced other 
devices, while in some cases evidence of invention, is 
not conclushoe of patentability, where the changes made 
over the prior art are mere changes of mechanical con­
struction or of form, size or materials. 

J t itutifit !mtritau. 
ArchlBologlcal NeW"s. 

A life sized bronze statue of Poseidon was recently 
discovered in the sea near Mount Cithaeron by a fishe;­
man. Though it is badly rusted, the head is untouched 
and only the hands are missing. Near it was a splendid 
marble pedestal with an inscription. The statue is as­
signed to the sixth century before Christ by archreolo­
gists, who say it is as fine as the Jupiter Olympus found 
at Delphi. 

Cologne has been celebrating the carnival by a his · 
torical and artistic procession around the cathedral, 
including young women who represented St. Ursula 
and her eleven thousand virgins, the town tower, and 
the mercenaries employed by the archbishops when 
they were secular princes. It is asserted that the car­
nival has been held at Cologne since pre-Christian McDowell v. Kurtz (U. S. C. C. A. , 3d Cir. ), 77 Fed. , times and that it is the direct representative of the 

206. Roman Saturnalia. 
Protection for Pipe T.hreads.-The Kurtz patent, No. Edmond de Goncourt's Oriental china, for which he 

440, �68, for a band or rmg t� prote?t t�e screw threads and his brother spent 400,000 francs, brought 237,046 of pIpes, has been held valId and mfrmged on motion .f t th t 1 • P '  H'  . ht th for preliminary injunction. 
rancs a . e recen sa e In ans. IS elg een cen-

. . . . . tury drawmgs, however, were sold for much more than PublIc AcqUlescence .. -W�ere plamtIffs have manu- he paid for them. So far the collections have brought factured and sold thelr de�lce without opposition for in 1, 162,352 francs, and there are four more sales to come, more than five years, there IS sufficient proof of public b t th . h 11 th t d d . . . . u e sum IS muc sma er an was expec e , an acqUIescence, and It IS Immaterial that a large number th G t A d ' 11 b 1 'd d f 
f th d . " e oncour ca emy WI e poor y provl e or, 

o 0 er eVlces were not marked • Patente� , when it even if the will is held valid by the courts. ap�ears 
f 
��at e�ou:h were so marked to gIve general '1'he Romanesque tower with its Roman foundations notIce 0 e pa en . at the entrance to the mausoleum of Diocletian, at 

Cleveland Faucet Company v. Syracuse Faucet Com- Spalato, in Dalmatia, has been destroyed. A new 
pany (U. S. C. C. N. Y.), 77 Fed. , 210. structure is taking its place. Fragments of capitals, 

Hydraulic Air Pump. - The Weatherhead patent, sculptures, and stones that date from the third to the 
No. 504,097, has been held valid as showing patentable twelfth century are lying about the ground ; some of 
invention and infringed by a pump containing a me- them are being built into the new structure which is 
chanism which accomplishes a similar result in the taking the place of the old. This is not very likely to 
same way, although it differs in the construction some- make Dalmatia as popular a place of resOl·t for the 
what. tourists as Italy or Sicily, and if the antiquit.ies of this 

Matheson v. Campbell (U. S. C. C. N. Y. ), 77 Fed. , 280. interesting region are to be rebuilt in this wholesale 
Color Compounds.-The Hoffman and Wynburg pro- manner, it will not tend to encourage visitors. 

cess and product patent, No. 345, 901 ,  for the naphthol M. Berthelot has recently published in the Comptes 
black color compounds, have been held valid and in- Rendus analyses of weapons, tools, etc. , from Tello, in 
fringed on rehearing. Chaldea. Their date is put from 4000 to 3000 B. C. 

Anticipation.-Where it is shown that a coal tar A large lance and a hatchet were found to be approxi­
dye, similar to a dye covered by a process and pro- Illately pure copper, and another hatchet was of cop­
duct patent and answering to the chemical tests per with traces of arsenic and phosphorus, by which 
of the patent, was en sale in this country prior to the it seems to have been hardened. No trace of tin was 
a.pplication, it does not amount to anticipation of the present in any case. Thus in Chaldea an " age of cop­
patent, where it appears that it was made from a dif- per" sel:!ms to have preceded the " age of bronze." An 
ferent starting material, was inferior in quality, and egg-shaped object from the same locality, weighing 121 
was sold at a higher price. grains, was of iron ; an ingot of white metal was 95 per 

Validity of Product Patent.-Where a patent first cent silver ; a leaf of yellow gold was found to contain 
describes a new patentable process, producing an arti- considerable quantities of silver. 
cle chemically and technically identical with an article Prof. Thomas D. Seymour, chairman of the manag­
formerly known, but superior thereto, the invention is ing committee of the American School at Athens, says 
a meritorious one, and the claim on the product will that on account of the threatened war the excavations 
be held valId as well as the claim on the process. projected by the school this season at Corinth, and 

Burden of Proof of Infringement of a Process Pat- perhaps elsewhere, will not be undertaken. The Cor­
ent.-The complainant has shifted the burden of proof inthian excavations, on account of the great depth and 
resting upon him as to infringement of the process the purchase of valuable land, would this year have 
patent when he has shown that the defendant's pro- meant a considerable undertaking, and the govern­
duct corresponds with that claimed in the patent when ment has had no time to give to the matter of expro­
subjected to chemical tests, and then the burden is priating land and superintending the work. At this 
upon the defendant to show that it was made by a season of the year it is always somewhat difficult to 
different process. obtain laborers, and this year, with the demand on the 

Heaton Peninsular Button Fastener Company v. Eu- men for service in the Greek army, the effort to hire 

reka Specialty Compa!lY (U. S. C. C. A. , 6th Cir. ), therp. wouid be useless. 

77 Fed. , 288. The lake village of Glastonbury, England, is very 

Sales of Patented Machines with Conditions Limit- interesting. During the last year fifteen additional 

ing Their Use.-It is lawful for the owner of a patent dwelling houses and 500 feet of palisading have been 

for a machine to sell such machines subject to a condi- disclosed, and nearly two-thirds of the boundary have 

tion that they shall be used only with a certain article now been unearthed. According to the Academy many 

manufactured by the seller, and that, in case of a valuable relics have been obtained, among them being a 

breach of the condition, the title shall revert to the saw, a wooden ladder seven feet long, a small door, and 

original owner. This is true, although such articles a mirror-a feature of late Celtic art. The pottery was 

which must be used with the machine are not pa- abundant and was ornamented in late Celtic style, un­

tented, if such restriction gives the owner of the ma- influenced by Roman art. Hence, the discovery of this 

chine patented a monopoly of their manufacture and lake village cannot fail to shed much light upon one of 

sale. This is not void as in restraint of trade or against the obscurest periods of British art. The discovery is 

public policy, for the purchaser of the machine is a of great importance, for it reveals the manner and avo­

mere licensee, and the breach of the condition would cations of the prehistoric people who occupied Glaston­

not onl:y be a breach of the contract, but a violation of bury in the iron age. 

the monopoly, for which an injunction would lie. In The Athenreum of February 20 reported the discov­

such case, to,), it is immaterial that the patent owner ery at Athens of an ostrakon, or potsherd, bearing the 

sells the machine through jobbers and not directly to name of Themistokles. Of this curious find we are 

the users where the machines bear a conspicuous metal able, says The Builder-thanks to the Berliner Philo­

label with the conditions of the sale thereon and all logische Wochenschrift, February 27-to give our read­
ers some further particulars. The ostrakon in ques-parties have notice of it. Where, for example, ma­

chines for fastening buttons on shoes are sold by the 
patentee on condition that only staples made by said 
patentee, although not patented, shall be used therein, 
any other party will be enjoined from selling staples 
which are intended to and can only be used in such 
machines, for he is guilty of contributory infringement. 
And in such case it is immaterial that the defendants 
did not use the patented machines or that they are 
making and selling an unpatented article. 

International Tooth Crown Company v. Bennett (U. 

tion is a fragment of the brim of a large vessel, of black 
terra cotta ware. On its surface has been scratched 
with a sharp tool the words " Themistokles Phrearri­
os," in archaic letters. There can be no question that 
Themistokles is the famous statesman, and that one of 
the actual ostraka that condemned him to banishment 
in B. C. 470 has come to light. Up to the present time 
only three similar voting ostraka had been discovered, 
one on the Acropolis, with the name of Megakles, son 
of Hippokrates, the uncle of Perikles ; another, also on 
the Acropolis, with the name of Xanthippos, the father 

247 
Science Notes. 

The Italian physicist Signor Pettinelli has been mak­
ing a number of observations in the minimum tempera­
ture of visibility. He finds that the larger the hot sur­
face, the lower the temperature required. With a sur­
face equal to 23 square inches in area placed 2 feet from 
eye the minimum temperature necessary to render the 
surface visible in the dark is 400° C. 

The death is announced of James Joseph Sylvester, 
the Savilian professor of geometry at Oxford ; Professor 
Georges Ville, of the Paris Natural History Museum, 
who was professor of botanical physics and author of 
important works on fertilizers; also Professor Henry 
Drummond, the author of " Natural Law in the 
Spiritual World," " The Ascent of Man," and other 
works aiming at the reconciliation of theology with 
science and evolution. 

The photography of ripples is a subject which seems 
to be of great interest, as is demonstrated by experi­
ments by Mr. J. H. Vincent before the Royal Insti­
tution. Ripples produced on a mercury surface are in­
visible to the naked eye, but by means of an electric 
spark, photographs of ripples set up in mercury by a 
stylus attached to the tuning fork can be obtained. 
These photographs show in a novel way the phenomena 
of interference, diffraction, and spherical aberration. 

There has been placed in the Treasury Whips' room 
at the House of Commons, London, for the inspection 
of members, a section of the barrel of a new Lee-En­
field rifle which has never been used, and a section of a 
similar weapon through which 4,050 rounds of cordite 
ammunition have been discharged. The latter is in a 
perfectly serviceable condition, and experts declare 
that it is good for another 8,000 rounds. As 300 rounds 
a year is the average number fired by a soldier, it fol­
lows that the life of a Lee-Enfield barrel is considerably 
over ten years, the official estimate of their period of 
utility. 

The Sinking Fund Commissioners of the city of New 
York adopted a resolution, on March 25, setting aside 
261 acres, the entire southern portion of Bronx Park, 
for the establishment of a zoological park, under the 
condition that the zoological society shall raise $100,000 
before beginning to use the park and $150,000 within 
three years from the date that the work of imp:-ove­
ment is begun by the park department. The society 
contributes the buildings and the collection of animals. 
The city of New York will spend $125,000 immediately 
in the preparation of the land and will during the first 
year of occupation provide a maintenance fund not 
exceeding $60,000 for the care of the animals and the 
further improvement of the park. 

The international aerostatic ascents, which for some 
time past have been contemplated, took place on the 
18th ult. , at Paris, Berlin, and Strasburg. Three un­
manned balloons were liberated at about 10 A. M.­
local time-at each station. The Berlin balloon burst ; 
the Strasburg balloon disappeared in the northeast, 
and has not yet been recovered ; the Paris balloon 
descended, after having traveled during a little more 
than two hours in the N. N. M E. , and ran 102 kilo­
meters, the temperature recorded being 60°,  at an alti­
tude of more than 10,000 meters. An apparatus, con­
structed by Cailletet, for bringing back to land a 
sample of the air of the upper atmosphere, was success­
ful, but the gas captured has not, says Nature, yet 
been analyzed. 

An ingenious application of Michelson's interference 
refractometer to the study of alternate currents and 
magnetic induction is described by Carl Barus in a re_ 
cent number of the American Journal of Science. The 
slender iron cores of two identical coils are placed hori­
zontally at right angles to each other and at the same 
distance from their point of convergence. The semi­
transparent mirror is placed at that point, and a small 
mirror is mounted on the fore end of each core, the 
other ends being rigidly fixed. The distances are so 
adjusted that interference fringes are seen in the tele­
scope. These disappear when one of the cores expands 
or contracts, but not when both do so to the same ex­
tent. Hence a delicate means is afforded of determin­
ing whether the oscillatory changes of length produced 
by an alternating current traversing both coils in suc­
cession have the same phase. 

S. C. C. A. , 2d Cir. ), 77 Fed. , 313. 
Artificial Teeth. -The Low patent, No. 238.940, for a 

device for permanently inserting artificial teeth without 
a plate and without using the gum as a support, was 

bald. void IiIoII tQ the first two olaims. 

of Perikles ; and a third, bearing t.he same name but 
found in the Kerameikos. All three are published, and 
we hope the Themistokles ostrakon will shortly appear. 
It was found in the excavations being carried on by 
the (Jerma.n institute nea.r the A.reop�lI. 

It is intended to establish at the Yerkes Observatory 
a museum for the preservation and exhibition of pho­

tographs, charts and drawings of the sun, moon, 
planets, comets, meteors, stars and nebulre and their 
spectra, and of optical phenomena observed in the la­
boratory ; photographs and drawings of astronomical 
and physical instruments ; and portraits of astrono­
mers, astrophysicists and physicists. Scientific men, 
learned societies and directors of laboratories and ob­
servatories are earnestly requested to assist in the 
formation of a library for the observatory by contri­
buting to it copies of their publications. Photographs 
of scientific subjects, on glass or paper. will be very 
welcome for exhibition in the museum. Drawings and 
catalogues of scientific instruments 8,re also desired. 
It is expected that the observatory will ultimately be 
able to make some return for such contributions in 
the form of its own publications and photographic 
reaults. 
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THE ART OF MOVING PHOTOGRAPHY, 

'.rhe art of moving photography had its origin, or, 
to speak more strictly, its first suggestion, in tha.t in­
genious little toy known as the zoetrope, which en­
joyed such great popularity some thirty or forty years 
ago. This, it will be remembered, consisted of a card­
uoard cylinder about a foot in diameter, which was ro­
tated on a vertical .axis and contained a series of verti­
cal slots cut in its periphery, A strip of paper, on which 

J t itu tifit �tUtritJu. 
Brothers, a firm of  French photographers, brought out 
the cinematograph in 1894, and this was succeeded 
shortly afterward by the biograph, which last device, 
and the " mutograph" and " mutoscope," are the in­
ventions of Mr. Herman Casler and form the subject 
of the present article. 

The machine, with which the original pictures are 
taken, is shown in Fig. 4, It is known as the " muto­
graph," nearly following the Latin and Greek words 

matter of simple accomplishment ; but when we re­
member that impressions are taken at the rate of forty 
a second, and that the film, which is running at the 
rate of from 7 to 8 feet a second, has to be stopped and 
started with equal frequency, it can be understood that 
the problem was no easy OIle to solve. The film comes 
to a rest as the shutter opens, a phase or image is de­
posited, and the film starts again as the shutter closes. 
The impressions vary in actual exposure between one 

" lIIUTOGRAPH " PICTURES OF CLAY PIGEON SHOOTING AND OF THE FIRING OF A TEN INCH DISAPPEARING GUN AT SANDY HOOK, 

were printed a series of moving figures, each one in 
a different position from its predecessor, was coiled 
around the inside of the cylinder just below the line of 
slots or peep holes, the distance between the figures 
being equal to the distance between the slots. As the 
cylinder was rotated, the figures appeared to be in 1lI0-
tion. The illusion is explained by the fact that the eye 
is capable of receiving and recording only a given num­
ber of impressions in a given time, and if the successive 
pictures are presented to the eye too fast for their indio 
vidual apprehension, they will blend, as it were, and 
produce on the mind the impression of a single picture. 

The zoetrope had its day, and ultimately passed out 
of favor ; but its very crude and imperfect moving pic­
tUres were full of suggestiveness. The optical laws by 
which the results were obtained in course of time at­
tracted t ire attention of experimentalists in the then 
youthful art of photography. About ten years ago the 
French scientist Marey, while at work on a flying ma-

signifying " changing delineation." The camera I hundredth and one four-hundredth of a second. 'Vhile 
frame is mounted by means of three adjustable the ordinary speed is forty a second, the lllutoscolle 
legs upon a triangular turntable which may be placed 
upon any suitable support. Upon the top of the 
frame is bolted a t wo horse power electric motor, 
which is driven by a set of storage batteries, that 
will be noticed standing at the side of the ma­
chine. The combination of the tm'ntable with the ver­
tical adjustment before mentioned enables the camera 
to be shifted so as to take in the required field. In the 
front end of the camera is fixed a particularly perfect 
lens capable of gathering a great flood of light and pro­
ducing an image of exceedingly clear detail. Above 
this lens on the front face of the camera is fixed a pho­
tographic " finder," which gives the same sized image 
as the main lens, and enables the operator to determine 
when the subject. is properly focused. Inside the 
camera is a strip of gelatine film 2% inches wide and 
usually about 160 feet in length, which is wound upon 

can take equally good pictures at the rate of one 
hundred per second if it is necessary. The higher speed 
would be used in photographing the flight of a projec­
tile, or any object that was in extremely rapid motion. 

The mechanism within the cabinet is driven by 
belting from the Illotor above mentioned, and the speed 
of the motor is controlled with great nicety by means 
of a resistance box which is shown in our engraving, 
Fig. 4, mounted upon the storage batteries. The ap­
paratus is here represented in the act of photographing 
the celebrated " Pennsylvania Limited " while it was 
running at the rate of ahout sixty miles an hour. The 
mutograph is set up at the side of the tracks upon a 
solid platform ; the shetch of track is properly focused 
by the operator, and at the moment that the tram 
cOllies into sight the current is turned on, the speed 
being regUlated through the resistance box, as ex-

Fig, 5,-DRYING AND RETOUCHING ROOM " MUTOSCOPE " SHOWN IN THE FOREGROUND, 

chine, obtained photographs of birds in . motion b y  
Illeans of  a number of  cameras, whose shutters were 
operated by the wings of the birds as they flew across 
the room . .  The idea was then taken up and furthel' de · 
veloped by Dr. Muybridge, of Philadelphia. At an 
earlier day than this Mr. W. K. L. Dickson had been 
experimenting in the same field, and as the result of the 
subsequent joint labors of himself and MI'. Edison the 
fll.mous Edison vitascope was produced, The Lumiere 

a sllIall pulley or drum. The length of the film varies 
for different subjects, and. in the case of a, prolonged 
scene, it may extend to several thousands of feet. 

The film is led through a series of rollers and caused 
to pass directly behind the main lens of the camera, 
and finally is wound upon a second drum. The object 
of the rollers is to cause the fi l m  to pass behind the 
lens with an intermittent instead of a continuous 
motion. J,. t ordinary speeds this would seem to be a 

plained. By the time the last car of the train has 
flashed by, 160 feet of film has st!'eamed past the lens, 
received its one thousand impressions and been wound 
with its precious record upon the receiving spool. 

After the mutograph has done its work upon the 
films, they are careful ly packed and sent to the New 
York establishment of the American Mlltoscope COlli 
pany. Here they are taken to the dark rOOlll, the ill 
terior of which is shown in the Il.ccompanying engrav 
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'citutif i c  jtutriC1U. 
ing. Ranged along each side of this room ill a ;;eries of pictures are thrown upon a large screen upon the stage, 
troughs above which are su;;pended large skeleton and the subj ect which is represented in the engravi ng, 
reels, i3 feet in diameter by 7 feet in length, the axis of an express train running at sixty miles an hour, is one 
the reels being journaled in brackets attached to the of the most vivid representations of the kind ever at­
ends of the troughs. The films are wound upon the tempted. The audience sees the clouds of steam, the 

249 
thing that has ever been taken in this class of photo­
graphy. 

Perhaps the most novel of the three machines is t he 
mutoscope, Fig. 3, which, on account of its compact­
ness, simplicity of operation, and the large size of its 

Fig. 6.-MOVABLE STAGE FOR PHOTOGRAPHING SCENES WITH THE " MUTOGRAPH." 

reels and subjected to the action of the various solu­
tions for developing, fixing� etc. , with which the 
tl'Oughs are fi l led, the reels bei n g  transferred from bath 
to bath u n t i l  the films are ready to go to the drying 
room. In this same department are prepared the posi­
tive transparent strips for use in the biograph .  and the 
bromide prints for the mutoscope, as will be explained 
later in the present article. 

'.rhe reels are then carried to the drying room. Fig. 5, 
where the films are unwound on to large wooden 
drums, of about the same size as the reels, where they 
are carefully driEd. At the far .en d  of the 1'00111 are 
seell the imi.ch ines for cutting up the bromide prints, 
and here also is carried on the work of retouching the 
fi lms and pri nts and preparing them for use in the bio­
graph and nllltoscope machines. 

The biograph (or life delineator), l!'ig. ·�, is similar in 
its general appeal'ance and construction to the muto­
graph. There is  a sim ilar arrangement of rollers and 
mechanism for controlling the movement of the film, 
and the machine is driven, as before, ,by an electric 
motor and controlled by a resistance boX;, which in the. 
engravin g  is shown to the left of the opemtor. The 
chief difference observable in the tn.terior of the bio­
graph, as compared with the mutograph, is that the 
former contains a hand regulating ai'c lamp of 5, 000 

whirring dri ving'  wheels. the splashing of the water in 
the track tank 'as the engine takes in its supply, the 
passengers waving handkerchiefs an(l the workmen 
swinging their hats as the train goes by, and then the 
vacant t rack, all  of which is represented with a clear-

ONE OF A SERIES OF " MUTOGRAPH " PICTURES, TAKEN 
AT THE BATE OF FOBTY PER SECOND. 

neS'S of detail that is truly remarkable. The excellence 
of the results is due very largely to the re latively great 
siz" of the original negatives, which measure 2)4 by 2% 
iilches_ ahd are, therefore, very much larger than any_ 

pictures, is certain tu win great popularity. In this 
machine the bulk, the com plicated mechanism, and 
the Ill otor of the b iograph al'e replaced by a simple, box­
like apparatus, no larger than the cover of a sewing 
machine. The enlarged pictures, 6 by 4 inches 
in height., are mounted in close consecutive order 
around a cylinder, and stand out like the leaves of a 
book, as sho wn in the illustration. In the operation 
of the lllutoscope the spectator has the performance 
entit'ely under his own cont.rol by turning a crank 
w h ich is placed con\'eniently to hand. He may make 
the operation as quick or as slow as fancy dictates, or 
he lllay maintain the normal speed at which the origi­
nal performance took place, and if desired he can stop 
the machine at any particular pICture and inspect it at 
leisure. Each picture is momentari ly held in front of 
the lens by the action of a stop attached to the roof of 
the box, which allows the pictures to slip by in much 
the sallie way as the thumb is used upon the leaves 
of a book. 

The capacity of the mutoscope is coequal with the 
camera. I t  reproduces in motion anything which can 
be photographed, whether motion of human bodies or 
movements in mechan ism or n ature. Thus the Fal l"  
of Niagara, conflagrat ions, moving trains, animal;; i l l  
action, ath let ic gallles and sports, scenes from pla y : ;  

introducing prom i ­
nent actors in favor­
ite roles ; in fact, any 
scene can be repro­
duced with perfect 
fidelity to nature and 
with the a c t u a l  
movements present­
ed by the scene de­
picted i n  a most re­
alistic way. I m por­
tant events in publ ic  
or private l i fe can be 
perpetuated, such as 
parades, m i l  i t a  r y, 
civic, etc_ , pl'eserving 
for the years to come 
t he movements and 
gestures precisely as 
the scene occurred 
at the time of its re­
cording by the came­
ra, although some or 
all the participan ts 
in the scene may 
have long since de­
parted. 

candle power, wh ich 
is placed behind the 
lens. When a sub­
ject is to be thrown 
upon the screen , a 
spool con taining t h e  
[losi ti v e  fi l m  is placed 
in the cabinet and 
run with an inter­
l I1 i t t e l1 t  m o t i o n  
t hrough the control­
l i ng rollers, down 
between the lalllP 
and the lens, and 
fi nally wound upon 
a receiving spooL In 
order to insure that 
the best effect shall 
be secured it is neces­
sary to run the film 
at the same speed at 
which it was taken 
-a result which is 
obtained by the use 
of a tachometer. The 
en graving shows the 
biograph at work in 
a New York theatel·. 
The whole appar­
atus and the oper­
ator are inclosed in 
a cabinet which is 
located at the back 
of the balcony. A 
hole is cut in the 
cabinet for the lens, 
and there i s  a window 
for the operator. The " IIlUTOGRAPH " PICTURES OF A BLANKET COURT MARTIAL AT GOVERNOR'S ISLAND-

U pon the roof of 
the New York estab­
lishillent of the com­
pany there has been 
erected a large mova­
ble stage for taking 
photographs of cele­
brated scenes from 
plays 01' of indi­
vidu al perform an ces 
in which it is desired 
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to reproduce the motions as well as the features of the I shaft of bone or iron-or any other substance-is One of the most valuable of all the inventions made 
subject. The details of the structure can be clearly about twice as strong as a solid shaft containing the for our comfort and safety is the perspirative gland. 
made out in engraving No. 6. It consists of a floor of same quantity of material. It acts like the safety valve of a boiler, letting off 
steel I beams which carries a series of thl'ee concentric When you get a severe cold you are apprised of the heat when we are becoming dangerously warm. If 
steel tracks. Upon this rotates a massive frame, at one presence of another cunning device-the Eustachian our temperature rose seven or eight degrees, we would 
end of which is a stage supplied with the necessary tube. This tube is two inches long, and passes from not have twenty-four hours to live. The value of the 
scenery, and at the other end a corrugated iron house the inside of the ear to the back of the mouth. It sweat gland is therefore obvious. In fact, without 
ill which is located the ll111tograph. The stage is bolted was put there to keep the air at the same pressure it a football, or cricket, or rowing match would be 
to the frame, but the house travels upon a track and inside the drum as outside. Otherwise there would be out of the question, and we could not safely walk at 
may be moved to or from the stage as required. no vibration of the drum, and you would be almost a speed of more than a quarter of a mile an hour. 
The frame carrying the stage and house rotates about stone deaf. When you get a bad cold this tube some- Nat ure has taken good care, however, that we 
the smaller circular track located beneath the house, times becomes inflamed and blocked, and you are made should not run short of these useful organs, and has 
a n d  may be swung around so as to throw the light full quite deaf. given us no less than 2,500,000 of them. 
u pon the stage at any hour of the day. Adam's apple, if it was once that fruit that brought So inventive was Nature when constructing our 

Our thanks are due to Mr. Herman Casler, the in- i nto the world all our woe, is now a useful organ. It body that the difficulty is to stop enumerating her 
ventor of the abov e  described apparatus, and to Mr. serves as a sort of storage cistern of the blood for clever ideas. She saw that we would very soon grow 
·W. K. L. Dickson, the pioneer in vestigator in the art the supply of the brain. When the heart sends up too tired if we had to hold up two heavy legs by means 
of moving photography, for courtesies extended. much blood Adam's apple intercepts it, or part of it ; of muscular effort, so she made the hip joint airtight, 

• . ' . and when the direct supply from the heart tempora- and the pressure of the air alone keeps the leg in its 
THE ESSICK HOT FLUID BATTERY. rily runs short, Adam's apple gives up its store. place. 

There has recently been exhibited in this city a new The liver is a most wonderful organ, containing At the same time, although she had not discovered 
primary battery from which quite remarkable results facil ities of several kinds. But perhaps the most won- ball bearings, she made the ball of the leg bone and 
al'e obtained. It represents a modification of the well derful thing in it is that part set aside to look out for the socket of the hip so smooth, and oiled the joint 
known Daniell battery. It includes a zinc copper ele- and arrest poisons. so well, that the friction is practically nothing. 
lllent of large superficial area excited by a solution of All the food that you eat, except the fat, has to pass 'Vhen the spinal canal in the backbone was made, 
coppel' sulphate, its action being greatly accelerated through the liver before going to the heart and body great pains had to be taken, for, wh ile it consists of 
by the application of heat. generally ; and in the liver there appear to be stationed many pieees and is freely movable, it contains the 

The cell consists of a rectangular vessel, which, in the something of the nature of customs officers, who precious spinal cord, one nip of which would be fataL 
model battery il lustrated, is 1% i nches by 8 inches i ll examine every bit of food and remove from it all The measurements are so accurate that there is no 
horizontal section and 11 inches h igh. Within the \-cs- substances dangerous to the body. But they are danger of such an e vent. Wherever there is much 
sel are contained three plates, two of zinc and free motion, as in the neck, the canal 
and one of copper between thelll. Strips 3 is large and open, and a nip is i mpossible. 
of wood are used to prevent contact of Again, the heart an d lungs are, of course, 
the plates. '.rhese are bolted together the very basis of our life. They are in 
by bolts passing through the wood, as constant Illotion, and if allowed to rub 
shown i n  one of the illustrations. For against the chest walls around them they 
each cell a feeding t u be, a rectangular would either get inflamed or wear away 
t u be of copper about an inch square, is by friction. Nat ure has therefore sur-
pro d d 3d, whose end is closed with a per rounded them with a double sac, and 
forated diaphragm. This tube sets into between the outer ami inner layers of it 
one end of the cell. Through this tube, sh e has placed a q uantity of lubricating 
whose lower end is shown in the cut, fluid. 
copper su lphate solution is . fed, or the But the most remarkable of all devices 
tube may be packed with crystals of is that for splicing broken bones. The 
copper sulphate. It rests upon a prujec- 2 moment a bone is broken, a surgical genius 
t ion of the copper plate, so that it reaches is at once dispatched from the brain to the 
about half way down to the bottom of the spot. He proceeds to surround the broken 
cell. ends with a ferrule of cartilage_ This 

Any number of these cells may be is large and strong, and takeR quite a 
packed in the external vessel, which is month to complete. When the two ends 
bottomless, and merely holds them to- are held firmly and illlmovably in place 
gether and keeps the heat from dissemin- by the ferrule, this mysterious surgeon 
ating. The supply of copper sulphate is begins to place a layer of bone between 
i ntroduced into the feeding tube, and them and solder them together. 
heat i" applied. And when the layer is complete and the 

As a source of heat, a couple of ordi- bone securely welded he removes the fer-
lJary kerosene oil stoves are used in th e rule, or callus, just as the scaffolding is 
battery illustrated, which contains five removed from a finished building. Often 
cells connected in series. It will be evi- a bone does not get broken for two or 
dent from the description and drawings three generations, and yet this power to 
t hat the very large surface of copper and form the callus, and knowledge of how to 
zinc are very close together. This, of do it, is never lost.-From Answers. 
course, tends to reduce resistance, besides • , • I • 
which, both sides of the zinc are made Horseless Cabs to Hire In New York. 
fully operative, because the copper vessel In the SCIENTIFIC AMERICAN for March 
is connected by the ribbon to the central 13, 1897, will be found an article on the 
copper plate, so that this interior surface electric hansom cabs which were brought 
acts as a negative element. THE ESSICK HOT FLUID BATTERY. to New York to compete with ordinary 

Quite extraordinary results are ob- cabs drawn by horses. It was quite a time 
tained. It is said that a single cell will give from fif- only capable of dealing with the small quantities in before the company could obtain the necessary permis­
teen to thirty-eight amperes at a pressure of about one ordinary food, and when you are so foolish as to eat sion to run their cabs for hire upon the streets, but the 
volt. This, of course, makes the battery of very high poisonous mushrooms or mussels, they are quite over- licenses having been obtained, the cabs are now a well 
power. How long it will run, in view of the fact that it powered. known sight in the upper part of New York, and occa­
has so small a cubic capacity for liquid and that no ' Another protection from danger is afforded you by sionally they may be seen going as far down town as 
arrangements are made for keeping the liquid at a con- the supply of a small quantity of hydrochloric acid Wall Street, winding in among the trucks and cable cars. 
stant strength, is not eertain. to the stomach. There are little machines in the This open competition with horse-drawn vehicles llIay 

• • • • • stomach specially designed for the manufacture of be regarded as one of the most satisfactory events in 
Q.ueer Things About lUanklnd. this acid from the salt you eat, and they are so regu- the motor carriage world for a long time. 

Few people are aware of the wonderful engineering lated that they produce a quantity equal to one-fifth - , • I .. 
skill  and ingenuity with which their bodies are con- of one per cent of the contents of the stomach. Ex peri- A New Photographic Paper. 

structed. If  patents were taken out· for all the clever ment shows that this is exactly the percentage required Clne of the latest novelties in the photographic line is 
contrivances to be found there, they would probably to destroy the microbes that we swallow in thousands a self-toning collodion sensitized paper prepared by 
keep the staff of the Patent Office going for three in our food. But for this thoughtful provision of coating the paper with a collodion emulsion mixed 
months. I N  ature we would probably get a new disease with every with the silver and the toning chemicals, such a s  

Who would think that in his eye there is  a block meal. chloride of gold. When a sheet of the paper is placed 
and pulley, or " tackle, "  as the sailors call it, as com- Most people know the use of the epiglottis, which in the printing frame behind a negative, the priniillg' 
plete and efficient as that with which a ship hoists saves us from imminent death every time we swallow takes place in the usual way, but instead of being a 
her mainsail ? There it is, however ; and whenever a bit of food. At the back of the mouth the air pas- red color, it prints the same color as the ordinarily 
you look at the tip of your nose the muscle that moves sage and the food passage cross each ot her. and,.  finished print does, the operation being continued until 
your eyeball works in it. There are several of these whenever we swallow food, it would inevitably go the print looks a trifle darker than is desired. 
pulleys i n  the body. into the windpipe and choke us, only that this little It is then placed directly in a fixing bath composed of 

Another clever dodge of Nature is shown in the body pops down and covers the entrance. It is like hyposulphite of :o:oda and water for a few minutes, 
bones of the face. Accomplished engineer that she the policeman who regulates the traffic where streets washed in changing water for half an hour, then dried 
is, she always uses the smallest quantity of material cross. and mounted. The prints are very satisfactory, equal­
sufficient fot· strength. In making the bones of the The semicircular canals. for centuries a physio- ing in brilliancy those made in the ordinary way, and 
face, she wanted a large surface to which to attach logical puzzle, are an extraordinary device for enabling are said to be fully as permanent. 
the muscles ; but, as she didn't wish to encumber ttl! us to keep our balance. They are little channels, _ , • I .. 
with heads as heavy as an elephant's, she burrowed hollowed out, in conn ection with the ear, in the bones By the consolidation of the two great iron Ill anufa�­
hundreds of little holes in the bones, called air cellI'!, of the head, and partly filled with fluid lymph. As turing firms of Schneider an d Canet, of Paris, the heads 
and thus secured strength, large surface and lightness. our head or body sways the fluid moves, acting like of the two foundries ,-bited President Faure recentl y 

In the same way she made the long bones of the a spirit level, and informing the brain whether we and assured him that France now has an iron man u ­
legs and arms hollow in t h e  middle. What a saving are standing in the perpendicula.r or at a da.n�erous facturing plant rivaling the Krupp establishment in 
this is may be understood from the fact that a hollow aogle. Germany. 
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RECENTLY PATENTED INVENTIONS. 

En:ineerln:. 
ROTARY ENGINE .-Nicholas J. Verret 

nnd Thomas H. Mooney, Pine Blu1I, Ark. The engine 
devised by these inventors IS designed to be very effective 
In operation, utilizing the steam to the fullest advan. 
ta�, while being of very simple and durable construc­
tion. It has an annular cylinder provided with slidable 
steam-cushioned abutments, an inlet and an exhaust por· 
tion opposite the sides of the abutments, and a revoluble 
piston having cam heads extending into the cylinder and 
adapted to move the abutments outward. There are 
three heads on the piston, and while one valve delivers 
st"am to act on one head. the steam is acting under ex. 
pansion on the following head, insuring a continuous 
rotary movement with full preBBure. 

Mechanical. 
VISE. -William J. Wanless, Bay City, 

Mich. This vise has, in conjunction with a swivel bot. 
tom, a swiveled front jaw, constructed especially to hold 
either straight or tapered work, and after the jaws have 
gripped the work both jaw" can be revolved, if desired, 
in a complete circle, or held at any point in a circle that 
the character of the work may call for. A hollow cylin· 
der passed loosely through the inner jaw of the vise car· 
ries the adjustable jaw, which may be moved to any 
desired angle to the clamping face I'f the inner jaw, and 
when the front jaw is loosened for swivelinll: It is self· 
adjusting to any conical form of work. 

COMPOUND CU'l'TER AND PLIERS.­
Lucien H. Tissot, Montecheroux, France. A tool more 
especially designed for the use of electricians is pro· 
vided for by tbis invention, as it is adapted to cut heavy 
wires without injuring the cutting edges of the cutters. 
One jaw has a rigid handle and the other jaw is formed 
with an extension carrying a pivot on which is fulcrumed 
the other handle, the latter ha>ing a forward extension 
adapted to bear a..aainst the under &ide of a projection on 
the rear end of the ftrst jaw. An auxiliary fuicrum is 
thus formed enabling the operator to cut very heavy 
wire without exerting hIgh pressure on the handles, and 
without wabbling the pliers. Messrs. Alfred Field & 
Company, of No. ga Chambers Street, New York City, 
are the �nts for the sale of the improved tool. 

AUTOMATIC FEEDER FOR CIGARETTE 
MACH1NEs.-John O. Eaton, Fall River, Mass. For 
cigarette machines in which a continuous filler is formed, 
this inventor has devised an automatic feeder, to caose 
an even and steady shower or stream of tobacco to be 
deposi ted in the feeding mechanism, in sufl!cient quan· 
tity for the flUer, thus obviating the feeding by hand as 
heretofore. The carrier or feeder belt which carries the 
tobacco from the hopper to the chute leading to the feed· 
ing mechanism is provided with curved carding teeth, 
and means are arranged to prevent the carrier from taking 
too great an amount of tobacco. 

BALING PRESS. -William A. Ro!<s, Hi·  
co, Texas. This is a machine for baling cotton and simi. 
lar flbrous materials cylindrically by winding, a core 
being dispensed with. An endle.. apron is arranged to 
run on three flanged drums or pulleyti, one fixed in the 
frame of the machine and the other two journaled in 
heads that rereive a rotary reciprocating motion, chang. 
ing their position and slackening the apron to enlarge its 
loop as reqoired by the gr�wth of the bale. This move­
ment is resisted by other mechanism whose action is au­
tomatically regulated to give a gradoally increased com. 
preBB10n to the bale as it increases in dIameter. 

Electrical. 

TIME CHECK AND RECORDER. -Alexan· 
der Davidson, New York City, and Charles G. Armstrong, 
Chicago, Il l .  This is a device designed mainly for uae in 
cOl'nection with an electric ticket selling device of the 
88l!1e inventors, whereby reserved sealB may be sold at 
different points without interference, but the invention 
is also applIcable for noting the lack of synchronism in 
clocks, and other purposes. It comprises a set of an· 
nunciators, synchronized clocks, and commutators, with 
batteries and circuit wires to indicate automatically to a 
remote ststlon the sale of any ticket at the selling sta­
tion, also making a record sho\�ing the time of sale of 
every ticket. 

AMALGAMATOR. -William Wright, New 
York City. The body of this amalgamator consists of 
a box frame supported in inclined position, having at its 
upper portion a bed of steel with concaved pocket and at 
Its lower end a bed of copper with similar pocket, a cop· 
per surfaced cylinder revolving in the ftrst pocket and a 
steel cylinder in the seconti pocket. The arrangement 
constitutes electrodes arranged in pairs, the current being 
paBSed through from one bed to the other through the 
cylinders, and the reversal of the current reversing the 
action of the machine to effect a release of the material 
from Its receiving surfaces. The copper surface Is coated 
with mercury, to retain any gold coming In contact 
therewith, and the only chemical necessary is a solu. 
tlon of common salt, which is fed iu with the crushed 
material. 

A.:rlcuU u ra l .  

J t itutifit �lUtritau. 
carried beneath a presser where the pressure may be 
regulated by weights on the levers of the presser 
rollers. The meshes of the carrier and a band aroond 
the preBl!Cr are cleared of particles of pomace by 
brushes. 

COW MILKING MACHINE. - Modestus J. 

Cushman, Waterloo, Iowa. This invention is for an im· 
provement in . pulsating milking machines, where the 
air vacnum in the teat cups is made to alternately in· 
crease and decrease from a maximum of twelve degrees 
to a minimum of foor degrees of air prel!8ure, it being 
desirable that the alteruating pulsations shall be regnlar 
and decided. The invention comprises a combination 
with differentiated vacuum chambers, a milk receptacle, 
"nd air and milk pipes, and a valve mechanism applied 
to the pipes with means for operating the mechanislll 
whereby the chambers may be alternately put In con­
nection with and cot off from the milk pipe and reo 
ceptacle. 

MI.ceUaneou •• 

�u.ine •• ana �e�.onaL 
TIle charge Jew inBe1'Uon UfIder tMIl IIta4 ill Om Dollar a 

lme Jor etUJh im..-tion ; alm/,t rioht wewds to a Itne. 

.Adveriilloments must be received at publication office 
as earlll as Thurlldall morni'nil to appear in the JoUow· 
ing week's iB8't£e. 

Marine Iron Works. ChlclIII(o. Catalogue free. 
.. U. S." Metal Polish. Indianapolis. Samples free. 
Yankee Notions. Waterbury Button Co. , Waterb'y, Ct. 
Handle & Spoke Mchy. Ober Lathe Co .• Chagrln �·alls,O. 
Improved Bicycle Machmery of every description. 

The Garvin Machine Co., Spring and Varick Sts., N. Y. 
Concrete Houses - cheaper than brick, 8uperior to 

stone. .. Ransome," 757 Monadnock Block, Chicago. 
F'orelgn Worrall Clutch . Patents for sale outright or 

on royalty. Great success in United States. Address 
American Twist Drt\l Co., Laconia. N. H . •  U. S. A. 

The celebrated " Hornsby·Akroyd " Patent Safety 011 
Engine is built by the De La Vergne Refrigerating Ma­
chine Company. Foot of East 138th Street. New York. 

BICYCLE SADDLE.-William Boulton, The best book for electric18n. and beginners In elec. 
Alpena, Mich. The frame of this saddle is formed of a trlclty 

I
s . . Experimental Sclellce." by Geo. M. Hopkins. 

single rod, preferably round In crotiB section, bent or· By mail. $4. Mnnn & Co . •  publishers. 381 Broadway. N. Y. 
dInarily to an oval or pear shape, and with downwardly ur Send for new and complete catalogue of Scientific 
curved coiled front portions, the seat proper beine; formed and other Books for sale by Munn & Co .• 381 Broadway, 
of a net-like covering woven around the front and sides New York. �"'ee on application. 
of the frame and being such a distan." above the coils as to 
hold the sides out of contact therewith. The straight ends 
of the rod below the coils form arms by which the sad· 
die may be readIly attached to the saddle post. 

F L O O R  I N  G .  - William McPherson, 
Quincy, Cal. For the making of tesselated doors of 
ornamental blocks practically watertight and arranging 
and connecting the blocks to prevent warping, this In· 
ventor provides the blocks with grooves on all of their 
edges. the grooves being engaged by long and short 
tongue strips, while around the outside edge of the de-
6igu are arranged L-shaped base strips, which also have 
grooves for the reception of tongue strips engaged by 
grooves In the blocks, the vertical portion of the base 
strips engaging with the wall of the room aud being 
adapted to serve as a !lase board. With this construction 
the water used for clet\ning cannot penetrate between 
the door and wall. 

ILLUMINATED SIGN.-Charles P. Gates, 
Brooklyn, N. Y. This is a sign which may be alter· 
nately Illuminated and darkened, the shutters remaining 
a short time stationary both at the closed and open posl· 
tion, to heighten the attractiveneBS of the sign. A series 
of shutte ..... is pivotally carried on the inside of the cas­
Ing, a bar being pIvotally connected to· the shutters and 
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ItS 
HINTS TO CORRESPONDENTS. 

NalDe. and A.ddre •• must accompanv all letters 
or no attention will be paid thereto. Tills Is for OUl 
information alld not for publication. 

References to former articles or answers should 
give date of paper and p� or number of question. 

Inquiries not answered ill reasonable time should 
be repeated : correspondents will bear in mind that 
some auswen; require not a little research, and. 
though we entieavor to reply to all either by lettei 
or in this department. each must take his turn. 

Bu yer. wishing to purchase any article not advertised 
in our columns will he turnished with addreBSCs of 
honses manufacturine; or carrying the same. Special Written InforlDation on matters of 
personal rather than general interest cannot be 
expected without remlmeration. Scientific A.lDerlcan SupplelDents referred 
to may be had at the office. .Price 10 cents each. 

Bo0i!'. referred to promptly snpplied on receipt of 
pnce. 

Minerai. sent £Or examination should be distinctly 
marked or labeled. 

to a pi�man connected to a crank shaft, and the casing (7146) C. H. B. w rites : I h ave lately 
has oriflCCl! whlr,h the shutters close and open. A clock· made a dynamo from directions In the SCIENTIFIC 
work motor or an electric motor may be used to operate AlIERICAN SUPPLElIENT, No. 600, following the direc­
the device, . whIch may be cheaply manufactured and tions given the"" except that I wound six windings on 
readily set up in front of a store or in a store window. the fields Instead of four.(1. e., 12 layers of wire instead of 

INKSTAND. - Alexander J. Bluntach , 8), and instead of winding the armature with No. 20 wtre, 
Olivia, Mlun. An attachment Is provided by this Inveo- wound the iflrst time around with No. 19 and the 
tion whereby the cover of the ink well may be removed second time with No. 11l wire. The macbine seems 
during the act of carryloi the pen to the weli, the cover to light up 14 incandescent lamps of 52 vults and 16 
being automatically replaced as the pen is withdrawn, candie power each in quite a satisfactory manncr. Am 
thus keeping the ink free from dust, etc. A bail pivoted I correct in supposing that SO long as the same speed 
in the stand and rocking over the ink well Is connected is kept up the machine wiII keep up i� voltage, however 
with the cover by lever arms on which bear springs. to I many lamps may be connected on, and that It will there ' 
normally hold the bail in position to place the cover on fore keep on lighting up more and more lamps unti! ..., 
the ink well. ·As the hand holding the pen is brouj!"ht much current wiII be flowing that the armature will be 
down on a cross bar of the lever arms the springs are burned out ? If my supposition is correct, how many 
placed under tension and the cover is removed, to be lights such as I have des..cribed ought the machine to carry 
replaced as the hand is withdrawn. without danger to the armature ? During one of my 

SIPHON.-James B. Smith and Ad I 11 early �rials with the machi�", 1t suddenly commenced 
o p e  sparkIDg, and on examination I found that the wooden �. Julienne, Jackson, Mias. This invention relates to sleeve In.lde the armature had shrunk, thus allowing the 

SIphons having valves ID both legs to retain the liquid iron rings to slip on the sleeve and neighboring coils of 
and obviate reWing the siphon for every operation. It wire to get short circuited at the commutator. A lew of 
conslsta of a frame with a tulle guide or support, two the windings, as I found on unwinding It, had burned tube clamps and compreBBOrs and a lever mechanism out. I have thoroughly repaired the armature, made it 
mounted on the frame and adaptet1 to �Imul�neonsly eo that the rings cannot slip, and rewound it with well 
operate the clamps or compreBBOrs, WhlCh s1multane· insulated wire. Is there any way in which I can make a 
ously close the �ow throngh both legs. cut;.out or CIrCuit breaker of some kind whiCh will ab. 

BRIDLE.-Rich a rd W. Evans, Baird, solutely protect the armature against burning out again ?  
Mias. This is a simple bridie, especially :adapted for Is there any nnmber of  the SCIENTIFIC AMERICAN or 
work harneBS, and which may be quickly adjusted to the SCIJ:NTIFIC AlIERICAN SUPPLElIENT which describes 
desired size, and made·malnly of cotton rope or material such a device? W\ll you please teil me the internal reo 

always at hand on a plantation. It is made with fittings sistance and also the amount of current required by a 52 
formed of light castings, all of which may be readily volt 16 candie power Edison lamp ? A. If series wound, 
slipped by the fingers to adjust the bridle as desired, no the E.M.F. at constant speed will tend to increase as 
buckles, seams or rivets being reqoired. more lamps are put on ; if shun t wound, the reverse will 

BARR TA _ I ·  t W t be the case. There is danger of burning out the arma· E� ;. gna z �sers rom, ture if too many lamps are run from it. Your armature 
New 

.�ork CIty. '10 facilitate the taPPID� of barrels will carry easi1y 8� to 4 amperes-enough for S to 4 lamps. 
containmg Iiq�ds nnder high PreBSure: this IDventor has You can make or buy a four ampere fusible cut out 
devised a tap ill which the pressure wJlI have a tendency which will protect your armature. You have tried to 
to force the valve tightly to Its seat, thus preventing �ny make your machine give probably 14 amperes, or over 
poBBlble leakage when the valve is closed. It compnses three times its proper current, so it is no wonder that 
a bushIng to be en;(aged in the bung hole, a tapered it burned onto The 52 volt 16 candle power lamp needs 
valve seat having OPPOSIte ports at the inner end of the 1'38 amperes and has 37 ohms resistance. 
bushln!!, a tapered valve having ports In Its opposite 
sides, a perforated cap on the Inner end of the bushing, (7147) J. N. W. asks : 1. What is the 

and a key for turning the valve. amount of current in volts and amperes that run the 641 
motor with efl!ciency ? A. It can take four or five am-

NOTE.-Copies of any of the above patents will be peres at seven or eight volts. 2. How many storage cells 
furnished by Munn & Co. for 10 cents each. Ple!1Se with five 6 Inch by 5 inr,h plates would it take to ron the 
send name of the patentee, title of invention, and date above named motor with efl!elency ? A. The batteries 
of this paper. f h II I 

SEED PLANTING MACHINE.-James C .  
are 0 ra t  e r  sma p ate area. You might place them 

McCormick, FindIay, Ga. This machine has a motor 
two In parallel and three in series, a total of six, for the 

wheel which operates by chain and sprocket connec- NEW BOOKS ETC. motor. 3. I wish to make a few storage cells, with five 

• • 6 inch by 5 inch plates in each ; how many positive and 
uon a toothed discharge wheel in the hopper, in connec· The Century DIctionary and cyclope- I how many negative should I have, and what kind of paste 
tlon with a grain discharge disk and brush. there being a 
slidable device conneculd with a hand lever for elevating · dia, published by the Century Company, of New York. should I fill the holes In the plates with? A. It is 1'Ome' 

the dIscbarge wheel and closing a discharge valve. The was accepted as a very hiih authority and became an ac' l what difl!cult to get good results with storage batteries. 
, In our SUPPLElIENT. No. 845, we describe theirmanufac· 

machine has a plow or furrow opener, which may also be knowledged st!lndard, on Its first appearance. It was ture ; price 10 cents by mail . 
pushed down Into the ground or raised by the adjust. unique In that It combined an nnabridl!ed dictionary with (7148) S .  W. B. writes : I h ave a lot of ment of the lever, the raising of the plow enabling the 
planter to be readily moved from place to place. a comprehensive but condeused cyclopedia. In order to rubber garden hose that is cracking on the outside from 

extend the sale ot this j(reat work. the con: pany Is now exposure to the sun and rain. Can yoo tell me what to 
CIDE R PRESS. - Gerh ard Baumann, apply to stop it? Also tell me how to make a water· 

Monmouth Junction, N. J. This Is a press in which the putting In operation a plan which comprises the offering 
proof paint or coatln!! for the Inside of an iron tank to 

whole apples may be supplied through a hopper and of prizes for the best answers to three examination papers keep from rusting. A . Rubber Hose, etc., to Soften.-1. 
formed Into pomace, which is carried forward between containing fltty questions each. Sixty-slx prizes in all Dip In petroleum, eJql'lse to tbe air, and repeat the opera· 
horlz�ntally arranged extractors. consisting of endleBS a", thus offered, two of them being for $500 each, and tion If necessary. 2. Ammonia, 2 parts; water, 4 pans. 
travelIng ban�s, between which the pomace is preBSed to the . uestions are such as combine leasure with mental I Expose for a few minut�8. S. If very hard, soften with 
extract the jwce. The apples are ground as they p888 , q p J vapor of carbon bisulphlde, with the further application 
through the hopper, and the pomace is distributed by a exercise in a most attractive for:n, certalu to be of of vapor of kerosene. Coat your iron tank with asphal. 
Iprcader upon the carrier, the liheet of pomace beiDll lMa:\dt w all ... bo lJllllllll .. in tba colllpatido.... mm � w preveAt lt fNlII l'llltlDli. 

INDEX OF INVENTIONS 
For which Letters Patent of the 

United States were Granted 

MARCH 30, 1897, 

A N D  E A C H  B E A I U N O  T H A T  D A T E. 
[See note at end of list about copies of these patents.] 

Addressing machine. J. S. Duncan . . . . . . . . . . . . . . . . .  579.706 
Adhesive. C. M. Higgins . . . . • . . . . . . . . . . . . . . . . . . . . . . . .  579.827 
Air compressor, H. C. SergeH.nt . . . . . . . . . . . . • . . . . . . . .  579,775 
Air compressor. hydraulic. F. A. Erbe . . . . . . . . . . . . .  579.822 
Air compressors, discharge valve operating mech-

anism for. H. C. Sergeant . . . . . . . . . . . . . . . . . . . . . . . .  579.776 
Animal shears. J. K. Stewart . . . . . . . . . . . . . . . . . . . . . . . . 579.811 
Automatic switch. P. Lentz . . . . . . . . . . . . . . . . . . . . . . . . .  579.881 
Axle bOX, self·lubricating car, C. H. Warth . . . . . . .. 57!J.909 
Axle. lubricating. J. L. Dolson . . . . . . . . . . . . . . . . . . . . . .  579.704 
Back and head rest. Williamson & Killgore . . . . . . . .  579,660 
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�::.�':,�.IJ':��j,�: �:.����::::::::::::::::::::::::::::: ��§:m 
Battery cover. H. J. Brewer . . . . . . . . . . . . . . . . . . . . . . . . .  579.916 
Bat��;: f.��T�g��.���. �?
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Bed rails and posts. machine for securing locking 

Belr.I��1�. ��I:��n: .�.����::.y .�.�.�����::::::::: gz.�:� 
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mcycle handle. G. W. Rugg . . . . . . . . . . . . . . . . . . . . . . . . . 579.774 
Bicycle handle bar. reversible. J. W. Roxburgb . .  ,79.606 
BiC}.��b��n

h�� . .  ��:.�' .. ���.�� . .  ��� . . ���.������' . .  �:. 579,682 
Bicycle hanger. S. C. Jessup . . . . . . . . . . . . . . . . . . . . . . . . . 579.584 
Bicycle hub and bottom bracket. F. J. Osmond . . .  57�.893 

::���:: :.:'r��\ ��r��:' 'fI.W ��h�;,E: .�.��: : : : : :  : : : g+g:�� 
Bicycle saddle, W. Boulton . . . . . . . . . . . . . . . . . . . . . . . . . .  579.856 
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Bicycles, combined Bupporting and locking attach· 
ment for. J. F. Stevenson . . . . . . . . . . . . . . . . . . . . . . . . ,79.613 

Bier. S. M. Totten . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 579.658 
Blackboard. W. Musbolf . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  579.7b1 
Boller. See Locomotive boiler. S t a t i o n ar y  

boiler. 
BoUers, device for relieving pTe�S'!lre in, J. G. J .  

Davis . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 579 •• "00 
Book for county records, etc .. abst.ract, G. G. Mur-

ray . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 579.598 
Boots or shoes, ladder gripping' attachment for, 

D. B. Hauscom . . . . . . . . . . . . . . . . • . . . . . . . . . . . . . . . . . . .  571),577 

��rrl': W�S.
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Bottle. A. W. Moritz . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  ,79.61>1 
Bottle. S. C. Rowell . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 579.684 
Bottle and stopper tberefor. W. �'. Hyer . . . . . . . . . . . 579,8".18 
Bottle labeling machine. E. W. CornelL . . . . . . . . . . .  579.192 
Bottle. non·refillable. W. C. W ilson . . . . . . . . . . . . . . . .  579.629 
Bottle stopper. C. H. Watkins. Jr . . . . . . . . . . . . . . . . . . . 57fl,619 
Bottle wasber. H. H. Miller . . . . . . . . . . . . . . . . . . . . . . . . . .  579.763 
Bottle. water. W. B. Fenn . . . . . . . . . . . . . . . . . . . . . . . . . . . 579.861 
Bottles. device for extracting loop seals from. C. 

F. Schield . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  · ·  . . . . . .  579.843 
Box. See Axle box . Junction box. Puper box. 

Switch box. Work box. 
Box assembling machine. B. M. Gunston . . . . . . . . . .  579.747 
Box making machine. J. H. Greenstreet . . . . . . . . . . .  579.5i4 
Box sections. means for joining. J. Call1et . . . . . . . . . 579.560 
Braces, M. Kronhelm . . . . . . . . . . . . . . . . . . . . . . . . • . . . . . . . . ,79.712 
Brake. See Wagon brake. 
Bread and preparing same. malted. G. A. Clowes . .  579.739 
Brick drier. Holbrook &; Schu . . . . . . . . . . . . . . . . . . . . . . .  579.579 
Brick makinll machine. J. J. Levl . .  . . . . . . . . . . . . . . . . .  579.7U 
BT1'if,
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Burner. See Hydrocarbon burner. Regenerative 
burner. 

Burning fluid fuel. apparatus for. L. S. Bufl!ng. 
ton . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  579.637 

��U��b�ie�u��
t����aiiip; ii: j: N;'-u;';;';cbw,,;':: 579.831 

der . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 579.601 
Camera. klnetograpblc, A. & L. Lumlere . . . . . . . . . .. 579.882 
Can. See Oil can. 
Car brake. J. Keller . . . . . . . . . . . . . . . . . . .  " " "  . . . . . . . . . . 579.829 
Car chock. C. Wilhelmsen . . . . . . . . . . . . . . . . . . . . . . . . . . . .  579.661 

8:� ���8��gc.�.1r�\';,���: : : : : : : : : : : : : : : : : : : : : : : : : : : :  g�:� 
Car signal flag. A. F. Prahm . . . . . . . . . . . . . . . . . . . . . . . . . 579.770 
Carbon diOXide, apparatus for 8olidifyin�, H. S .  

Elwortby . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  579.866 
Card clothing, manufacture of wire, F. Wilkin-

son . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  579.624 
Case. See Eyeglass case. Pencil case. 
Cash register and Indicator. W. T. :McGraw . . . . . . . . 579.932 
Cash register and recorder, J. Pfeifer . . . . . . .  _ . . . . . .  579,604: 
Casting machine. ball. Dalrymple &; McGrath . . . . . 579.698 
Churn dasher. C. Wilson . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 579.668 
Cigar rolling machine. J. Bunn . . . . . . . . . . . . . . . . . . . ... 579.859 
Cigar wrapper cutter. J. Bunn . . . . . . . . . . . . . . . . . . . . . . . 079.858 
Cigarette machines, automatic feeding device for. 

J. O. Eaton . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  ,79.819 
Clamp. See Cloth bolt clamp. 
Cloth bolt clamp. N. T. Leverltt . . . . . . . . . . . . . . . . . . . .  579,� 
Clutch, D. G. Langlands . . . . . . . . . . . . .  c . • • • • • . . . . . . . . . .  5m.713 
Clutch for fluid operated hoists. automatic. F'. 

Marls . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  57!1.885 
Coal and mineral washer, Ramsay & Ureyspring . . 5i�'.R40 
C-oal separator. F. H. Emery . . . . . . . . . . . . . . . . . . . . . . . . .  579,5ru 
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Coop and shipping crate, combined, J.  E. Murray. 579,766 
COuJ'J���in��
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Cultivator. corn. H. B. Skidmore . . . . . . . . . . . . . . . . . . . .  579.844 
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Cutter and pliers, compound, )". H. 'rissot . . .  ' "  . . . 57Y,84:!J 
CY��M�i::� �l :E�. ��������.� ��� .���I.��: .� .. 579.639 
Cyclometer or measuring device, trip recording, 

G. K. Burleigh . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  579.937 
Decorticating machine. A. Bonnet . . . . . . . . . . . . . . . . . .  57�.m 
Dental chairs, means for raising or lowering, S .  

H. Barton . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 579.785 
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Door. J. S. Carter . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  579.696 
Drawer pull. H. D. Bel! . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 57U.557 
Dress shield. D. Harrison . . . . . . . . . . . . . . . . . . . . . . . . . . .  579.825 
Drying kiln. D. & J. S. HIlL .  . . . . . . . . . . . . . . . . . . . . . . . . . 579.709 
Driving mechanism, reversible, E. Bossert . . . . . . . .  579,559 

E��:�'b���td�zo�C�ft'::��IPIi·. ·:.·:. ·.·.·:.·.·.·:.·.·. ·:.·:. '.: gz.�:�� 
Egg separator. Johnson & �'rldlund . . . . . . . . . . . . . . . . 579.f046 
Electric heater. W. R. Smith . . . . . . . . . . . . . . . . . . . . . .  : .  579.611 
Electrlc meter. G .  Hookham . . . . . . . . . . . . . . . . . . . . . . .  579.582 
Electric phenomena in goods, etc., overcoming, 

Child & Replogle . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  579.738 
Electrical distribution, multiple series system of, 

�'. B. Badt . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 579.556 
Electrical generator. S. v. Essick . . . . . . . . . . . . . . . . . . .  579.71J1 
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Elevator. 1. C. Gray . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 579.797 
Elevator. C. L. Wright . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  579.661 
EngJ��' ��d���ti.

i�� .f.�� .
i
������� .�������.

i
?�: 579,921 

Eyeglass case. H. �'. Sanger . . . . . . . . . . . . . . . . . . . . . . . . . . 579.658 
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Fastener. J. :M. Scurr . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 579.899 

�=�e�!�fe�.
e;;:���!i): o��!.t::�i��k· w':r 'Mai: 

579.600 

lard . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 579.884 
Fence. C. J .  A smus . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  57\1.914 
Fence. C. L. Chapman . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 579.T.l6 
Fence post, Jennings & Winn . . . . . . . . . . . . . . . . . . . . . . . . 579.645 
Fence, wire, W. A. Corkle . . . . . . . . . . . . . . . . . . . . . . . . . .  , .  57H,791 
Fence. wire. S. C. Davis . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  579.918 
I''ibers. making chemIcally prepared peat, C .  

Gel"e . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 57!1,572 
Fifth wheel. W. H. Bradshaw . . . . . . . . . . . . . . . . . . . . . . . 579.857 
Filter. K. Kiefer . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  579.588 
Filter. folding surfRce. F. Plcb . . . . . . . . . . . . . . . . . . . . . . 579.769 
Fire escape. portable. Forbes & Weldon . . . . . . . . . . . .  579.823 
Fire extinguisher. W. Graham . . . . . . . . . . . . . . . . . . . . . . 579.866 
Fire extinguisher. E. F. Steck . . . . . . . . . . . . . . . . . . . . . . .  579.686 
Fireproof partition for buildings. S. E. Rabbitt. 

579.838. 579.839 
Forgl::'j' 

machine. J. R. Blakeslee . . . . . . . . . . . . . . . . . . .  579,814 
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Fuse, blasting. M. Bielefeldt . . . . . . . . . . . . . . . . . . . . . . . . 579,786 
Game apparatus, A. J. Chamberlain . . . . . . • • • . . . . . . .  57tl.f£2 Garbage receiver, sanitary. D. D. '1'oa1. . . . . - . . . . . . . .  579,007 
Garbage receptacle, Engel & Herrman . .  ' "  . . . . . . . . 579,&.U 
Gas engine, P. '1'. Coffield . . . . . . . . . . . . . . . . . . . . . . . . . . . .  579,789 
Gas engine, O. Culborne . . . . . . . . . . . . . . . . . . . . . • . . . . . . .  579,800 Gas generating apparatus, acetylene, J. A. Vin-

cellt . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . • • • • . . .  579,G89 Gas beater, tlrepJace, M. I. Cohen . . . . . . . . . . . . . . . . • . . 579,740 Gas meter, prepayment, J. Hawkyard . . .  � . . . . . . . . . . 579,h11 
Gas l)fUducing apparatus , acetylene , E. N. Dicker-

l"o l ) J I  • • • • • • • • • • • • • • • • • • •  '_' " • • • • • • • • • • • • • • • • • • • • • • • • • • 579,702 liate. Hee Farm gate. Swinging gate. Gate. A. W "lcCurdy . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  579,891 G,,� • .  J. \Ie Reames . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  579,006 Gear shaplIlg·machine, E. R. Fellows . . . . . . • • • . . . . . • 579,7US Gear �haping machines, cutter and cutter head for, K R. �·ellows . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  579,570 Generator. See Electrical generator. Steam gell­
erator. Go,,;�rnur for marine engines, electrical, G. A. 

...( ... lower . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  519, 1 80  Grain, metbod of and apparatuB for hulling, 
Danvin & Hlbory . . . . . . . . . . . . • . . • . . . . . . . . . . . . . . . . . .  579,862 GraptilOph�m�. 'r. 1;1. Macdonald . . . . . . . . . . . . . . . . . . . . . �l�.�:;:� 

n:��(�:ie��··b��d�r�l£:lje·lv·i·��j (;l�ef; et °ai.":: ::: : :: :.: 5+�:� Harve�ter, grain, H. J. Case . . . . . . . . . . . . . . . . . . . . . . . . .  579.1�)8 Hat, M. C. ·padgett ."" . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  5'i9,{;(J;{ Hat brim curling machine, V. Eickemeyer . . . . . . . . . 57U,"j'44 Hat pin protector, J. J. Bennett . . . . . . . . . . . . . . . . . . . . . 579,558 Hay sling, H. L. Fell . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  57U,642 HeactJight, locomotive, E. A. EdwarctM . . . . . . . . . . . . .  57U,568 Heat for incubators, etc., composition for and method of -produoing, E. 'rurck . . . . . . . . . . . . . .  ' . . . .  579,727 Heater. See Klectric heater. Gas heater. Heating and ventilating system ,  W.  D. Dickson . .  579,703 Hinge, awning blind, A. Schroeder . . . . . . . . . . . . . . . . .  579,009 

1I�!���IlI�:E\�h��:i�e fi����rray . . . . . . . . . . . . . . . . . . 579,719 

Hooks, etc. , device for placing or removing pic� ture or similar, M. W. Glover . . . . . . . . . . . . . . . . . . . .  579,615 Hopple, M. Robinson . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 579,723 Horseshoe, D. B. Van Horn . . . . . . . . . . . . . . . . . . . . . . . . .  579,782 Horseshoe nail blank machine, O. !-t. Hanson . . . . .  &79,Sti9 Hose, combined coupling and running support for, H. C. Sergeant . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  579,777 Hose coup-ling, (h W. Owings . . . . .  � . . . . . . . . . . . . . . . . . . 579,f()4. Hose strap and Mpanner, '1'. Haley . . . . . . . . . . . . . . . . . .  57H,748 Hose supporter, A. S. Smith . . . . . . . . . . . . . . . . . . . . . . . . . . 17�-i,OOl Hot air engine, Ancterson & �ricksson . . . . . . . . . . . . .  ;,)7H,fi70 Hot air enginc, P. Roediger . . . . . . . . . . . . . . . . . . . . . . . . . .  519,6;)4 Hydrocarbon burner, V.' H. Slinack . . . . . . . . . . . . . . . .  ,579,657 Incubator, A. L. Brooks et al. . . . . . . . . . . . . . . . . . . . . . . .  579,b'94 Indicator. -See Schedu le indicator. l:';peed indio 
cator. Station inct icator . Inhaler, V. \V. Blanchard . . . . . . . . . . . . . . . . . . . . . . . . . . . .  579,815 

1!!�s����J: fv.I.fJ�IL!�b: : : : : : ." ." : :  : : : : : : : : .' : .' .' .' .' .'  : : : : ::. ���:� Inkstand , .J. l.'homson . .. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 579,906 InHeam triruming machine, K S. Harris , . . . . . . .  , . . .  579.751 Instep arch support for feet. 1\ Hol land . . . . . . . . . . . 579,874 Insulator and Ilulder for eJootric railways, \V. C .  
Keithly . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 579,725 Ironing- table, H. Rupert . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 579,842 . Iack, 'V. L. \Valker . . . . . . . . . . . . . . . . . . . . . . . . . . .  , . . . . . . . 579,005 Joint. See 'Vbeel rim joint . .J ournal bearing covering , S. G. Down . . . . . . . . . . . . . . . �79,565 Journal box, J. H. EarL . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 579,567 J u nction box, subway, Deake & Moore . . . . . . . . . . . . .  579,864 

I( Un. See Drying kiln. I{ni.tting frame, circular, F. Wever . . . . . . . . . . . . . . . .  579,621 Lacmg, �. Kempshall . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  519,943 L:uup, H. Lucas . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  579,593 Lamp burner, J. H. Goss . . . . . . . . . . . . . . . . . . . . . . . . . . . .  519,796 LaI�f�y����i;e'rl� �ru����� . ��� . ��:���·���l.� 579,678 
1�:���il�rg�rw.bL����. ���� �i

.�����: .�:. ����.l � :.: : :.: i48:m Lasting machine, Keith & Farr . . . . . . . . . . . . . . . . . . . . . 579,928 

t:�t�: t. \V%:r�� : : : : : : :  : .. : : : '. : : : : : : : : : : : : : : : : : : : : : : :  �§:\l"� 
Lawn sprinkler. Hitchcock & �dwards . . . . . . . . . . . .  579,873 Leather for boo�s 9r shoes, crimping, J. D. Bacon �!.9.�!� Lens measure, G. Goft' . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  0 1 9,"'43 
Letotf, automatic, A. & S. W idmer . . . . . . . . . . . . . . . . .  579,78il Life saving apparatus, J. Reeb . . . . . . . . . . . . . . . . . . . . .  579,772 Lim b, artificial, R. Bowman . . . .  . . . . . . . . . . . . . . . . . . . .  579,787 Lithographic stone, F. J. Kallenbach . . . . . . . . . . . . . .  579,(;00 
I�ock, C. C. Twiss . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  579,781 Locomotive boiler, J. 'I'. Connell y  . . . . . . . . . . . . . . . . . .  579,741 
Locomotive frame, C. J. O'Reilly . . . . . . . . . . . . . . . . . . . 579,602 Log turner and Ilig�er, steam, E. E. 'l'hornas . . . . . . 57!l,779 

kl�)ful�a�t:�iii�:���nl: �·p�git���: : .' : : : : .' : : : : :  : .' : : : :  g1�:� 
.Malt turning machine, \V. H. Prinz . . . . . . . . . . . . . . . .  579,771 Manifolding- attachment for books, E. D. Mc· 

Kenna . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  57!l,835 Manifolding attachment for books or pads, E. D. 
l\oicKenllR . . . . . .. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  579,834 

Match striking" composition , H. AUday . . . . . . . . . . . .  579.913 
Medical compound, G. L. Schaefer . . . . . . . . . . . . . . . . .  ;,)79,898 Medicated vapor-baths; apparatus for adm inister-ing, P. J. Holm . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  579,580 Metal, uvparatus · for heating blooms or other articles of, A. J. Moxham . . . . . . . . . . . . . . . . . . . . . . . .  ,579,597 Metal working machine, compound, H. J!\ Last . . . 579,;')92 
l\oietallurgical furnace, 'V. Rotthotf . . . . . . . . . . . . . . . . . 51�,807 Meter. See Electric meter. Gas meter. 
:M icrophone, A. W. S. Davis . . . . . . . . . . . . . . . . . . . . . . . . .  579,699 

�Hrin�e:�c��ne�iz��:in�U.Oyberg . . . . . . . . . . . . . . . . . .  579,847 
MOUld. See Shingle mOUld. Mowing machine, J. H. Jones . . . . . . . . . . . . . . . . . . . . . . .  579,!l26 Music leaf turner, J. B. 1.1racy . . . . . . . . . . . . . . . . . . . . . . .  57tJ,659 Musical instruments, apparatus for perfecting tones of, B. N. Pierce . . . . . . . . . . . . . . . . . . . . . . . . . . . .  579,6ffi Nail or tack driving implement, rI'. J. Langston . .  57H,880 Nut lock , D. S. Leger . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  579,6i8 Nut lock, Sowers & Gentry- . . . . . . . . . . . . . . . . . . . . . . . . . .  57H,t.i65 Nut lock, If. Thompson . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  579,848 Oi l can, . \V� C. Wilson., . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  579,626 Uil can and liquid storage and delivery device, S. I. �lerrill . . . . . . . . . .. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  . 

3!1��: �c�et�J!slt�GOBS:': : : : :  : : : .' .' : : .'  .' : : : : : : : : : : : : : : 5f9: Ores, treating . auriferous· and argentiferous, J. 
H. llay.craft . . . . .  ' "  . . . . . . . . . . . . . . . . . .  " . . . . . . . . . . .  5i9.872 

�:���a:!n�;I�f:�e'd�V���f6:b1�yC·le·S: etc.: 'ii: A: 579,ffiltJ 

�layo , . . • . . . . .  ; . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 51H,7fa Pa.cking for air, brakes, rod, F. n. '[loucey . . . . . . . . .  51!J,616 Packing or boxing :machine, E. (-;-. l.�remaine . . . . . .  ;')dl,til):i Paint Alixture·compouAd, L. L. Coleman . . . . . . . . . . 57H,�ol Pants leg guard, H . . J. Hiasser . . . . . . . . . . . . . . . . .  , . . . .  57n,tl24 Paper bag· machine, S. T. �lurchie . . . . . . . . . . .  , . . . . . ;)7�',7t);) Paper box, �'.- Knobeloch . . . . . . . . . . . . . . . . . . . . . . . . . . . .  ;)7!),5ifJ 
Pencil ·case, · C. E. :llathiesen. . . . . . . . . . . . . . . . . . . . . . . . . 57�',5W Piano actions, mechanism for varying the touch 

of, ·Lindholm & Pieai-ct . . . . . . . . . . . . . . . . . . . . . . . . . . . 57!J,801 
Piano . ·automati.c combination, W hite & Parker .. 57i),62:� Pile driving. mechalliRm. R. H. F. Sewal l . . . . . . . . . .  ;)'i�I,�OJ Pipe c0uplin�, D. N. Gleason . . . . . . . . . . . . . . . . . . . . . . . .  579,643 Pipe header and automatic air valve, A. EJder . . . . 17!J,tifi5 Pistun rod extr.actor. C.- N. �ichoI8 . . . . . . . . . . . . . . . . .  579,80a .Plane lubricating al?paratus, J. \V itzel l . . . . . . . . . . . .  57!),!)]] Planter, -J. ·W� Romme . . .  -. . . . . . . .  , . . . . . . . . . . . . . . . . .  _ . .  57tl,t.it13 ·Planter and fertilizer distributer, combined cot� ton, J. C. \Vadsworth . . . . . . . . . . . . . . . . . . . . . . . . . . . .  57!1,617 ' Pocket ,pl'otector ot: gual'd, J. N. Hammer . . . . . . . . .  57B,74H Post. See �'ence post. 
Post hole borer, horse power. C. Doughman . . . . . .  57!l,923 Pot. See Cotfee or tea pot. Press. See Baling press . 
. Printer, stock, F. A. Graham . . . . . . . . . . . . . . . . . . . . . . . . 579,67t) Printing- machine paper .feed, D. CurJaw . . . . . . . . . . . 579,561 Printing, press for planogr.apliic printing plates, 

' Pr()��\!��: �'. ��fl���: : : � : : : : : : : : : : : : : :  : : : : : : : : : : : : : : :  �+ll::� Pulverizing mill) centrifugal, King & Raymond . .  579,5.'-18 Pu lverizing mill, duplex, King & Haymond . . . . . . .  579,587 
.����: 1i':�:Vit:: : : : :  : : : : : : : : : : : : :  : : :  : : : : : : : : : : : : : : :  gg:� 
Qui lting macbine feeding- mechanism, Steward & Dimond . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 579,614 Rack. See �tock rack. �:H::�' J�:Cii��'ar' ��l���ekdpe;iey·.·:.·:.· . .  

5:.�,:�: g�g:� Railway frog; P. H. Kane . . . . . . . . . . . . . . . . . . . . . . . . . . .  579,64:7 Railway signal, electricalJy controlled , J!\ Mc� Brien . . . . . . . . . . . . . . , . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  579,929 Railway sw itch , street, C. E. Groves . . . . . . . . . . . . . . .  579,575 Rett�ctu-r for fo�using cathode rays, R. M. Russell 579,008 Hefrlgerator, LUldsey & Simonds . . . . . . . . . . . . . . . . . . .  5i9,715 
Hegeneratiye burner, Swift & Gordon . . . . . . . . . . . . .  57!l,687 He�i�ter. See Cash register. H i llg" and knife, combination , Saladee & Cather . .  579,655 H.( )il�ting furnace, H. A. Keller et aI . . . . . . . . . . . . . . .  579,711 
a�i!��� �!��\�l�, �'e;�e�1

n
��oney : : : : :  : : : :  : : : � : : : : : :  gf�:�l ]tubber t.uhing" machine, H. A. Cushman . . . . . . . . . .  579 938 �aw sharpening machine, F. Parson� . . . . . . . . . . . . . .  579:8.'i7 

����d�il�l�!��i�at���eite�C(;rmac·k ·it· Waike� · : .' " .' .' .' :  g1�:J18 Soreen. See \Vinctow fly screen. Seeder·, broadcast, A. Stansel . . . . . . .  " . . . . . . . . . . . . . . . 579,903 Separator. · 8ee C-oal ·separator. , Egg separator. 
Separator; E. · E. Ditch . . .  - . . . . . . . . . . . . . . .. . . . . . . . . . . . . . .  579 700 Sew!l Ig macll!Ue,. P. A. ·Coupal . . . . . . . .  , . . . . . . . . . . . . .  579:922 Sew ing machine, shoe, P. A .  Coupal . . . . . . . . . . . . . . . . 579,6H7 

��:·;:!!nfn
a
:����;::�cis��'r�· 3: J�Mr.niiiiai�·e: ::::: gf�:��1 Shc:l.rs. See Animal shears. 

8hell, shot carrying; B. F. Williams . . . . . . . . . . . . . . . . . �79.&·�� 
�g��

gl
�li��i�g ��::,,�

n
a�l1:��� 'rest: ·C: ·W: 'Baid� 579,!U�1 

win. .. . • . . . .  • •  . . . • • • . . .  • • . • • •  . . . . .  • • . . • • . . • • . .  • • . • • • •  579,671 

J t itutifit !mtritau. 
ORD INARY RATES. 

I ",oI d e  Page, each insertion • •  7li cent .. a l i n e  
B a c k  P a g e ,  each I n se t'l i o n  _ • • •  $1 .00 a line 

ar For some cla8ses of Advertisements, Specia! and 
Higher rates are required. 

The above are charges per agate line-about eight words per line. This notice shows the widtb of the line. 
���

s
e��� �� ��t�a%�erat�����f: lina:, �;�e���!: 

ment. as the letter press. Advertisements must be 

�g�T�� t��p��::i���� f����i: wee��fs ��u�?
ur
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Star * 
Lathes 

foot power 
Screw, • •  

... cutting 
Automatic 
Cross feed 

9 and " - Inch Swing. 
New and Original Features 

Send for Catalogue B. . 
Seneca Falls Mfg. Company, 
695 Wat:<:r St., Seneca Falls, N. Y. 

AMERICAN PATENTS. - AN INTER-
est i n !!  a n d  valuab le tab le s h o w i n u  the number of patents 
��av�t��e� o� l�a ef �(;lr;:(���Se bJ:J�;��n� P��wv;. 

h ti�h rfe������� 
31. I S94. Contained in �CI K � T I FIC A M E H I C A X  S['P� 
P I . F. ' I If.XT. �o. 1 00·..!. .  Price 10 cenLs. To be had at  th i s  office ·and froUl  al l n e w�de: t l ers 

STEAM A mill for crushing ores. 
Equal in efficiency to a 
five stamp battery, and at 

A boon alike to 
the prospector 
a n d  m i n i n g  STAM P a fraction 

of the ex­

capitalist. Send for catalogue. 
pense. 

MILL GATES I RON WOR K S ,  Dept. C, 
650 Elston Ave.. Chicago; U, S. A. 

LAT H E S  
FOR 

CUNSM ITH S ,  TOOL 
M A K ERS. E X PERI­
M ENTAL AND R EPAI R  
W O R K ,  ETC. 

Send for TUm. CatalOg. ,�4��!���1�� W. F. & J n o .  Barnes Co. 
1999 Ruby Street, 

ROCKFORD, ILL. 

Drawing } 
I nstruments 

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

r
�� ���rsp!::..':; �":"�� 

Tacks. Rules, Tapes, etc. 
Blue Process Papers. 

Engineers' 

Supplies } 
THE BEST IN THE WORLD. 
FROST &. A DA M S CO. 

Importers. 
39 COR N H I LL, BOSTO N ,  

M A S S .  
ar Cataloll1le Free. 

T H E  COBURN PATENT TROLLEY TRACK 

HOUSE DOOR 
HARGERS--# 

The first made with adjustable track. 
The track can be put up In 30 mlnut.e •• 

nr- Send for Book. 

The Coburn Trol ley Track Mfg. Co., Holyoke, Mass. 

ROCK DRILLS 
AIR COMPRESSORS 

S I M PLEST, MOST EFFICIENT and DU RABLE. 

(RAND DR I LL CO.) 
Send for CataloglW. 1 00 Broalfway, New York. 

Every �echa.ntc Metal 'Worker, or 
person Interested in Ma.chinery Sup­
plies should have our new 1891' Tool 
Catalogue. It contaIns 110 pages, 
size lO�x7�, and is an exhaustive 
and instructive list of all tools that 
may be required. Mailed free to anyone mentioning this paper and sending us 35 cents. Discount sheet 
forwarded with every �opy of the book. Send stamps or money order. 

MONTGOMERY A CO .  
M A KERS AND JOBBERS IN 

F I N  E . TOOLS , 
1 0 5 Fulton Street, New York City. 

Physical and School Apparatus 

GALVANOMETERS 
STANDARD, SINE, TANGENT, 
"REFLECTING and WIEDEMANN 
GAL V ANOnETERs . • • , , 

Oatalogue free. 

E. S.  Ritchie & Sons, Brookline, Mass. 

·Shatrpen J�ur!�!!!��]!o! 
.. ! deryou'll find it easy to pu

. 

t anew 
T edge on the blades and make it 

as good as new if you have a 
H O M E  LA Wi\' M O WER 

� H A R PEN ";R . Will last 10 years with· careful use. The tool is easy to 
operate, and �aranteed to Q:ive satisfaction. 

ar Agents Wanted. 
HOME LAWN M OW·ER SHARPENER CO. 

259 CANAL STREET, GRAND RAPIDS, M ICH.  

Durable-Easi ly Appl ied.  
1.'his roofinQ: if' manufactured from natural Trinidad a.phalt 

materials, and will not dry up 
and become brittle under ex­posure to tbe weatber as coaI­
car roo1lnl!'s do. rar Send ffYl' 

free sample of roof 12 years old, 
with cil"cularand price list to 

IV ..\ IIIU; :-;  C H KU I C A L  
& !u "' I � .  V O  •• 

�.) F li l l o n Sn'eel,  
N e w  YOl'k. V .  S . .... 

Signal. See Railway .ignal. Railway flag .ignal. 
Signaling, Schreuder & Coleman . . . . . . . . . . . . . . . . . . . .  579,933 
Skate attachment, L. W. Kenny . . . . . . . . . . . . . . . . . . . .  579,830 

��:�:,oioTl:,��'R.'t��m����������.����: : : : : : : :  gi8:� 
Slag, treating blast furnace, A. D. Elbers . . . . . . . . . .  579,820 
Slate picker, W. M. Jermyn . . . . . . .. . . . . . . . . . . . . . . . . . 1>79,583 

�:::���n� MJ!::,
e
J: 'Douglas: : : : : :  : : : : : : : : : : : : : : : : :  gi8:?M 

�:::ml:'� !u�n����'i'i�'f. 'W'{.':,"e'���: .�. �?�: : : : : :  gi8:m 
Spark arrester, H. H . .  Warner .. . . . . . . . . . . . . . . . . � . . . . .  579,729 
Speculum, E. Willbrandt . . . . . . . . . . . . . . . . . . . . . . . . . . . . 579,625 Spet� *�a:�rd:�,����i.S.�

,
. ��������� .��i����: 579,870 

Speed frictional gear, variable, N. Leidgen . . . . . . . .  579,663 
Speed indicator, centrifugal, H. Herden . . . . . . . . . . 579,826 
Spike.for railway or other purposes. A. M. Smith, 

J r . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  ; . .  . . . .  . . . .  . .  . .  579,610 
Spindle, J. W. Lovatt. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 1>79,833 

·����tle�
ee

S��
l
ti::�O��;.{�i��:.Pring. . 

Sprocket wheel and chain, Cottie & Marks . . . . . . . .  579,742 
Staple making and driving machine, T. K. Keith 579,927 
��:rf..:'���Jr:a���

e
J.

J H�M������: : : : :  : : : : : : : : : : : : : : :  �i�:� 
Stationary boiler, J,. Baker . . . . . . . . . . . . . . . . . . . . . . . . . .  579,784 
Steam generator, G. H. Stout . . . . . . . . . . . . . . . . . . . . . . . 579,615 

����� r����W\f�§��:���'. �'. �' . . �!��: : : : : : : : : :  : :  �il::� 
Stone sawing machine saw blade, J. Peckover . ... . 579,721 
Stop mechanism, R. L. Lyons . .  _ . . . . . . . . . . . . . . . . . . . . 579,MM 
Stopper. See Bottle stopper. Sto�::ri;g�.����:·. �������: . ��.��: .��:,:�������.

s . . � 579,887 Stove door and hinge therefor, J. H. Spohn . . . . . . . 51ll,810 
Strap. See Hose strap. 
Su�ar, �tc., trel!-ting, W. D. Horne .. . . . . . . . . . . . . . . . .  519,754 
SWimming apphance, W. I...uce . . . . . . . . . . . . .  : . . . . . . . . 51 9,758 

�::r!i!�g 
lesa

t
x �o!itr��:Tt�t�

l
iiaiiwily 8w'itcli� 

579,919 
Switch box for :flush switches, J. W. Poole . . . . . . . .  579,894 Table. See Ironing table. 
1.'elegraph, printing, Buckingham & Germann . . . .  

579,6il4 to 579,636 
'1'eleJl(I'aph transmitter, Buckingham & Gardam . . 579,833 
rrelephone mouthpiece, Cohn &, Martin . . . . . . . . . . . .  579,700 Thread cutting device, F. N. Lawton . . . . . . . . . . . . . . . 579,920 
.'"11ie. See Bale tie. Tie plate, M. M. Moore . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  579,� 64-rrinner's furnace, J. C. Dupee . . . . . . . . . . . . . . . . ... . . . . .  579.74.'l 
1'ire, bicycle. R. B. Lamb . . . . . . . . . . . . . . . . . . . . . . . . . . . .  579,879 
';J.1ire. pneumatic. W. L. Stewart . . .  .- . . . . .  � � . . . . . . . . . .  579,846 
1.1ires, infiation valve �nd coupling for pneumatic, 

J. Schwartz . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 579,934 Toy, Zimmerman & Reed . . . . . . . . . . . . . . . . . . . . . . . . . . . . 579,630 
Trimmer. See Sewing machine trimmer. 
Trolley system. W. H. Walker . . . . . . . . . . . . . . . . . . . . . .  579,728 
Trolley wheel frame for trolley cars, W. Grunow, Jr . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 579,576 Trough. See Water trough. 
����:: �:�;t:I. �� ,:�ft���:c�:.�.��.I����

.
: :  � : :  : :: : : .'  f�:� 

����r:r S:��ig�r ?��Ii�
i
Wes1Xi.��.����I.�: : : : :  : : : :  : : :  �+�:m 

Type galley, B. K. Davis . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  579,863 Typewriter, W. �'rederick et al.. . . . . . . . . . . . . . . ,  . . . . .  579,941 
Typewriter carriage, W. �'rederick . . . . . . . . . . . . . . . . . 579,940 

DiJ';�n�:'�IWi��i��Hr..'G'.rri���'i��.r::: : : : : : : : : : : :  gZ.8:;U� 
Umbrella or parasol, J .  Ro.e . . . . . . . . . . . . . . . . . . . . . . . . 579,007 
Valve, balanced elide, .I. Y.ounger . . .. . . . . . . . . . . . . . .  57'J,691 
Valve for :fluid containing vessels, outlet, W. C. Wilson . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . : . . . . . . . . . . . . .  579,6'28 
Valve, stop; J. Hu�e, . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 579,876 

� ��TJl'eb��;::i�'F ;.tt.;c-fi;!':,�?¥-':a�nB8iiey :: : : : :  : : :  w.g:� 
� :P��:�e:;:,o;''lie�ell:�lb�'it�rW;���. � .���?�'.': .. :: ...... �?,= 
Veneers, manufacturing, C. Koster . . . . . . . . . . . . . . . .  579,878 Vise, W. J. Wanless . . . . . . . . . . . . . .  � . . . . . . . . . . . . . . . . . . .  57',618 
Vulcanizer, H. E. Hawksworth . . . . . . . . . . . . . . . . . . . . .  579,798 
Wagon brake, Hutchinson & Ritchie . . . . . . . . . . . . . . 579,710 

;::g�r �
r
���, loiN,; �!::.b�r: · Tiitiij,ier wasJier.· · 579,757 

; :�::��e�:[�;,n:igd�B���rt.at{e8t·er: : .' : :  : .'  : :  .' : .  g+8:� 
Water trough, self regulatin

'fj J. �'. Elliott . . . . . . . . 579,821 

;grtliWr�ejg�t�!i" Vil�W��l:;Len����:: : : : : : : : :: : : : :  gJ:;Wl Windmills, automatic stoppmg device for, W. D. 
Williamson . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  ; . . . . . 579,854 

;l��g: �Ui.
r
:::':t'afii�·:.

i
�
l
�pp .. nn: : : : : : : : : : : : : :  g�8:� 

Wire reeling machine, barb, J. Hauserman . . . . . . .  579,752 
Wire strands, machine for making tWisted, 

Cleaveland & Herdrlch . . . . . . . . . . . . . . . . . . .. . . . . . . .  579,563 
Wire twisting device, C. L. Chapman . . . . . . . . . . . . . .  579,737 Wood from peat or turf, making ' artificial, C. 
wo�3!f�;kliig·tiiacJiine: P: Etche;,: : : : : : : : : :  

. .  : : : :  :.: g�:�iA 
Wool washings, apparatus for removing fat 

from, J. Holmes et al . .  . . ... . . . . . . . . . . . . . . . . . . . . . 57',581 
Work box, A. Pherson . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  579,652 
Yeast for bread making, preparing, L. A. Schlottz� 

Christensen . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  579,809 

YO�'ie�����lS,���n�fJ���.�� . .  �i.�?�.� . �����.�o�: 579,005 
Zinc oxide, manufacture of,.Hampe & Schnabel 579,750 

DESIGNS. 

]}�ft1,:'rf��ih�:iI��:[er: : ; : : : : : : : : : : : : : : : : : : : : : : : : : :  �:m 
B"edstea<!, W. S. Foster . . . . . .. . . . . . . . . . . . . . . . . . . .  26,854, 26,851> 

��c:.
c
�o���ri. ��t3��Bt�S����·:: : : : : : : : : : : : : : : : : : : :  �:�rg Brick, M. I.oJ. Williams . . . . . . . . . . . . . . . . .  , . . . . . . . . . . . . . . . .  26,848 

Bucket, mop, W. J. Bell . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  26,84' Button hooks, etc., handle for, W. A. Seidler . . . . . . 26,821 
Cane fabric, E. Morris . . . . . . . . . . . . . : . . . . . . .. . . . .  26,856 to 26,859 

8:��:�: r.-tl:Ro':::.���:::: .:::::::::::::::::: .:::::::: �:� 
Clock case, C. D. Golden . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  26,824 
Dish drainer, W. O. Campbell . . . . : . . . . . . . . . . . . . . . . . . .  26,850 
Electric regulating instrument ca-8ing. E. E. Wer� 

ner. . .  . � . . . . . . . . . . . . . . . . . . .... . . . . . . . . . . . .  ' . . . . . . . .  , . . .  26,845 
Engine frame, gas, R. 1'emple . . . . . . . . . . . . . . : . . . . . . . . .  26,846 
Fence post base. W. 'I'. Hawley . . . . . . . . . . . . . . . . . . . . . .  2t;,842 Glove, E. Buscarlet . . . . . . . . . . . . . . . . . . . . . .. . .. . .. . . . .. . . . . . .  ·26,818 Hook, pad, }c�. T. Conner . . . . . . . . . .  : . . . . . . . . . . . . . .  26,835, 26,836 Hook, picture, G. W. Willard . . . . . . . . . . . . . . . . . . . . . . . .  26,837 Horse boot, J. Hirsch . . . . . . .  . .  . . . . . . . . . . . . . . . . . . . . . . .  26,882 
Horseshoe, H. A. Singerly .. . . . . . . . . . . . . . . . . . . . .  26,833, 26,8.34 
I�amp, G. R. Steinhauser:. . . . . . . . . . . . . . . . . . . . . . . . . . . .  26,825 I,amp, bicycle, J. C. Miller . . . . . . . . . . . . . . . . . . . . . . . . . . . . 26,8'Z6 J.Jamp bulb, incandescent, L. H. Dolan . . . . . . . . . . . . . . 26,827 Mantel, A. J. Fair . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  2t;,85il 
���:�\To�t�rl�lii�o��!�!l��.rk���,. �:: �:. ?�����: : : :  �:� 
Prismatic window light, O. H. Basquin . . . . . . . . . . . . .  26,829 
Puzzle box, J. E. Lenhart . . . . . . . .  ; . . . . .  ; . . . .. . . . . . . . . .  28,820 Rail splice, W. H. Zie�ler . . . . . . . . . . . . . . . .. . . . . . . . . . . . . 26,844 
Railway tie plate, R. Catfrey . . . .. . . . . . . . . . . . . . . . . . . . . .  26,843 
Saddle plate, J. A. Maloney . . . . . . . . . . . . . . . . . . . . . . . . . .  26,881 
������::;:���3e�r��'1�s:i�i����� :  : :  : :  : :  : :  : :  : : :  �:� Spoon, etc., D. A. Loeser . . . . . . . . . . . . . . . . . . . . . . . . . . . . 26,82'l Stove, gas, s. JJoal. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  28,851 
Stove or range, S. Boal . . . . . . . . . . . . . . . . . . . . . .  . ,  . . . . . . . .  2t;,852 
Water closet CIstern, E. Hammann .. . . . . . . . . . . . . . . . . 26,841 

TRADE MARKS. 

Ale. PQrtel', and lager beer, Connecticut Breweries 
Company . . .. . . . . . . . . . . . . . . . . : . ; . . . . . . . . . . . . . . . . . . . . .  29,754 

Beer, Acme Brewing Company . . . . . . . . . . . . . . . . . . . . . .  29,703 Beer, lager, Reymann Brewing Company . . . . . . . . . . . 29,759 Beer. lager, G. Sedlmayr, .8rauerel "Zum Spaten 
29,755 to 29,758 

Beverages, foods, and relishes, and cigars, certain named, G. C. Boldt . .  , . . . . .  " . . . . . . . . . . . . . . . . . . . . . .  29,700 
Bicycles, Schovering, Daly & Gales . . . . . . . . . . . . . . . . . . 29,772 
B
le

���!?���:rli�Yt:g:y i&C§����� . . ��������� .���: 29,764-
<:
as

f��\'i�����';8'�g��';.':,"i �t.���,. ��.
l
��.��. � .���� 29,773 Cigars, J. M. Diaz . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  29,761 

�la��m��!����.'. ��� . �.l:.���: . ���: . .  ��. �����. � 29,7(6 
Fee

g�:�l�8 :�g �;�1ii�:�:, 
a�.��c�l:ii:��m& 

Fig��itE��iar and (;iher in�edient8: preparatio';; 2Y,774 of, Ervin A. Rice Company . . . . . . . . . . . . . . . . . . . . . . .  29,762 Glove fasteners, F'oster, Paul & Compa'g ' .29,7{3 to 29,7(5 
Gloves, skin or kid, Foster, Paul & omp�nfii, 29,7.2 
Hungaria natural bitter water, M. S. Blau Soeiine 29,752 .I�amps and lanterns, raUway, Railroad Signal 
Lai::i:Cua..����fa��

n
c�?:::E::l. 'and incaii��:!� 29,771 

mediums for gas lamps, gas, Apollo Incande8� cent Gas Light Company . . . . . . . . . . . . . . . . . . . . . . . . . .  29,768 
Lawn dressing, certain odorless, E. Rauh & Sons 29,765 

.Mackintoshes and other r"bber clothing, McCord 
Rubber Company . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  29,750 

.Medicine for the purification of the blood, C. Bar· . 

:Min".rr�lwiiter; CoioUi"i 'wiiter' coiDp8.iii: : : : :  : : : : : :  I:i� 
(ContinU¢ on page '58.) 

WHEELS AND SPRINGS 
and other things too nu­

merous to mention here, 

are fully described and 

illustrated in 
"A BOOK OF TOOLS." 

ti l l  \ \ I \ I I I I I I I  \ I I I  I \ I I  1 1 \ \ \ \ \ \ 1 \ 1. A BOOK 
OF 'I'OOLS 
is the most complete 
catalogne ever issned. 550 pages and over 2� illn.tr .... 

��I��·to ��
e
!cfc:e�v��r�l'gnf°fot�:.m" :�P�.

ost-OHAS. A. STRELINGER & 00. 
Address Box 1 2J.j!, Adv. Dept, D E T R O I T ,  M IC H. 

PRATT'S C O N E  BELT S H I FT E R  
Simple In construction, easily "r'1�==:;;r; .. 

applied. Saves TIME to manufac- . 
turers, TROUBLE to operator, and 
WEAR to belts. In ordering give 
width of belt. �'orJlelts 

MOt�� inc.J;Ies wil!e, �:?Jl 
J.-Ir Send for catalogue of machinists' toots 

CHANDLER & FARQU HAR,  
38 Fedel'aI St. , BO!'iTO S ,  MASS. 

This beats Wind, �team. or HorSH Power. We oDer the 
W E U ,.'I' E lt � actual horse power 

GAS E NGINE 
. for � 1  :; 0 .  less lOx discount for cash . 
Built on interchangeat>ie plan. Built of best material. Made in lote of 100 
therefore we can make the price. Box-

�aJ�
r
fg:1f�'i,�tG:s';;���. iIOO pounds. 

nr- Write for Special Catalogue. 

WE BSTER M ' F ' G  CO . , 
:wr4 West 15th Street, CHICAGO. 

POWER? POWER? POWER ! 
Fifty per cent. increase at no additional expense. 

V leTDR VAPOR E N G I N E  •• 
LOCAL ·AGENTS WANTE D .  

St.eam and Vapor Launches 
Row and f>ail Boats. 

Send fo���t�;��;:'d. Specify 

.. 

.

.

. 

. 

. .. THOI. KANE I. aD. .. . -
64·66 Wahash av. , Chicago. . 

The Chicago Gas & Gasoline Engine 
'I'he simplest gas and "asoline 

en�ine on the market. Has no 
equal for absolute, steady speed 

and durability. It is a dwarf 
in size and 8 Samson in strengtb. Catalogue sent on 
applicati<m. 

MANUFA.CTURED BY 
J. J. N Il lt iU A N  eo . . 

4.8 "A" South Clinton St., 
OHICAGO. lJJL. 

The Queen Acme No. 5 M icroscope 
N EW MODEL AS PER CUT. 

The Ideal Microscope for Amateur 
Reoearch. Stands uneqnaled for precise 
and accurate adjustments and optical 
�i���r.;�i

�
����e��';,�s/�R:wf.�om 

Send Jor new Microscope Catalogue B. M .  
Q U E E N  &. C O . , INC. 

t O i l Chest nut St . ,  Phi ladel phia, Pa. 

N I C K E L  
AND 

Electro- Plating 
Apparatus and  MateriaL 

THE 
anson & VanWinkle 

Co., 
Newark, N. J .  

1 36  Liberty St., N. Y .  
85 & 37 S. Canal St., Chicago. 

• ••••••••••••••••••••••••••• : SCREW P ITCH Pt'lce : 
: IAUG E .  $1.00 : 
• Has 20 pitcbes-9 to 40. • 
• Can be • • other • • • : Uox n os., U. : 
•••••••••••••••••••••••••••• 

An �ndispensable Labor Saver, 

:�le��1j,oflu�
e
p�:ss'i:'r':,"'::'r �ss"':,� power. Warranted, 

For particulars, prices, etc., 
M E W E lt TOOL CO., 

16 Elm St., Portland, Me.,  U. S. A. 

© 1897 SCIENTIFIC AMERICAN, INC.



J t itutifit �mtritJu • 

•................................................... � 
A N I THE QUESTIONS impart know-

ove ledge and lead to a habit of 
investigation that will be of 

Ed · I value through life. If you gain first ucatlona prize: the !tnowledge you have 
acqUired wIll be 

• • worth more to you 

Com petition ��a6e ��
e

e�5OOI�� 
Pltasurt and 

€du(ation 
£ombintd 

COMBINES PLEASUR.E WITH 

INFOR.MATION AND MENTAL 

TR.AININO. 

whether you win 
that .prize or not, 
you learn to con­
c e n t r a t e  your 
mind, . s h a r p e n 
your wits, and secure most valu-

Th e t C able information, e en ury o. announces an Do not cease your education 
educational competition which when you lea\'e school or college ; 

' 1 1  l '  t t keep on If'arning. Horace Greeley WI arouse very genera 10 eres . sai4 of Lincoln that his success lay 
Three examination papers, of largely in the fact that he acq uired 
fifty questions each, have been Dew knowledge daily and therefore 

broadened. Get the informati on 
prepared ; the competitors have that is in these q uestions . They 

a month to answer each set. The d:l !��h 
SF�:lt��k kind ; they 

prizes are : $ 500 for the best men , women, boys 
and girls. ou�ht to 

ans wers, $ 1 00  for the second to know. No uni-
Univtrslty 
€xttnSion 
SurpaSStd 

best, $50 for the third, two of $2 5 versity e x t e n s i o  n 
lectures Il a n hel p 

I each for the fou rth and fifth, and you as these quel! '  
thirty of  $10 each for the next tions do because the 

lectures d e a l with 
thirty in order of merit ; also a theoretical knowledge these ques­
further and special prize of $500 

tions with practical knowledge. 
Dumb-bel ls apd bi-cycles may be 

• equally nseful in physica l deve]op-

I ment. yet a thousand pel"!!ons ride 
their wheels for one that uses dumb-bells. The reason is  uerfectJy evident. 
Bicycle riding combines plea.s.u re with exercise ; the use ' 

of d UUib-bells is 
d r udgery. So with these questions ; they combine pleasure with mental 
exercise. You cannot start work on the first one without continuing on to 
the last. and when you finish them you are . repaid a hundredfold. 

An analYSis of the q uestions tlhows that they d eal with a very large num­
ber of different pomts. That il'l. in ans wering fifty questions rou inves-
tigate fi fty subjects and touch upon h undreds of others. History and $5"'''' 
literature, the Bible and Homer. travel. machin ery and law, operas VV 
and music. Shakspere and Scott, Paris and BOMton. art and architel'- • 
tu re. eal·thq uakes a n d  the heavens, ·(lards and · t h e  stage. Napoleon and 'l:Jrst the Nort.h American Ind ians, the Amazon and the Mississippi, ques- J 
tions of home and of business-a ll t hese and a m U l tHllde of others are PrJ· ¥� 
includ ed. Thus, i n  add ition to the pleasure and the mental training. ." 
comes the new k n owledge that will broaden' 'you as Greeley sai d it 
broadened Lincoln. On request we will forward vou l'Iample questions and I flll l particulars of the competition. 

I f  you do not �ssess a set of the Century Dictionary and Cyclopedia. 
ad d r�ss us and we WIll send your n a,me to one . of the fe w chibs that are now 
being formed . each member of which l'Iecures a set at a ' reduction of over 40 
per cent. a:ld has the privilege of paying for it in small monthly paymen ts. 

Address THE CENTURY CO� (Dept. ]y), New York. 
.....................•..•..• , .... ���ILlI UH·BESLY4.(b 

• • .. .. � .. I IANGliiJ�;�JI. UlrIrJlIU ,SIDES=LJ"S� 

ELECTRO - CHEMISTRY, RECENT An.: 
VJlDCPS in .-By J .  W. R ichards, A.C., Ph . D. A very 8Z-
�:cU:��j: g:::n i���si�r�I�:���a��t�� efg:��1:e\�����; 
prosecutloll work in the domain of electro-chem istry: 
Contu l ned in SCI P! S 'I'I"lI' I C  A M K H I C A N  S U P P l  .. EMICNT, 
No • .  1 11 1 4  nnd l l1 l :i . Price 10 cent. e .. ch. '1'0 be 
had Ilt th is oftlce Rnd from all newsdealers. 

The Bartley D irect Running Saw M i l l  
Host complete, compact. and substantial POliable 

Saw Mill now on the 
market. Can be set 

np anywbere. 
Cilts all kind. of 
lumber. Entirely 
self-contained. 
No lost power. 

... Write 1M' llZUBtrated oaIt.=dS In use. 

WM. BARTLEY " SONS, Mfr •• , Bartley Station . N. J .  

The Berkefeld House F i lter. 
TIl .  onl1l FlI t  ... Ren&o1ring TrlPlIold aruJ. Ollolera 

&CUI'- Te.ted and Indorsed by many 
leading autborltle. tn Europe and Am­
erica. It gives a continuous flow of fll. 
tered water. ab.olutely free from f.erms •. 

��rn
ea

��y t�:
a
���l:c'e 

a
�f l'rtf.:'rlJl�:ri':g 

cylinder. CyUnders can be .terll ized by 
boil ing In water for one bour; !lend for 
clrclf:lW rra1cr.sJo

iU,TER e(t; " Cedal' Street, l'i ew York . 

BUy T E L E P H O N E S  
That Are Good··N ot " Cheap Things" 

Tbe ditrerenoe In cost Is little. We guarantee our appa­
ratus and guarantee our CDstomers against 10 •• by patent 
suits. Our guarantee and in.truments are lIo l h  G o o d  

W E S T E R N  T E L E P H O N E  CONSTR UCTI O N  C O .  
2 6 0-2 64  S o u t h  C l i nt o n  Street . Ch icago 

Laraest Ma .... fact ........ of T.Ie"IIones 
• xc/urit·.IU in til. Unit.d States. 

T E L E P H O N E S  
for Long or Sbort D1stancp. Use. Also 

Interior or Warebou.e Telepbones. 
s'l!':,\3

n
t�����d�

e
':fu

0
r'l�I�hg

a
[:.:r· 

two y.:ears. every one a success. 
W- Send Jor Circular and T •• timon",,". 

Ju l i us Andrae & Sons 00. ' 
MI LWAUKEE, WIS. 

CAU�E OF LUMINOSITY IN THE 
J!' )ll rues uf the Hydrocarbon Guse!'l.-By Prof. V i l" iun B. 1 ,ewes. An i m portan t paper i n  which t h e au t hor en­
deavors t o  show that the luminosity o f  h yrt rocarbon 
flalDes is- due to the lockl l1,ar ion of the hellt of format iun 
��:;::.

t
:�:Pt���, t::nr.r�:�':t��: :1�g�T�c��rz�,���g. b(��!� 

tn, ined in SCU':XTI F I (' .  A ll K R I C A N  S U P P L E :lI ENT. Nos. 
1 11 1  � and 1 0 1 3 .  Price 10 cent. e.lch. '1'0 be bad at 
this office and frum nil newsdealers. 

CROOKES TUBES AND ROENTGEN'� 

rb
b
eO��!

r
:f��;;;;ie�e t��:la�O!���c!:�t"ef��l�r:::,�

d 1" 
about C.oolles tubes. SCI IFIC A M ERICAN S U PPI.E-
M ENT. No •• l S I .  I . 24 3 . !l44. ' U�. ' !I :i ,  
!to :i ,  UtoiO. l ll:ill . 0 6 :i. l O:i ti .  l ll:i7, a18., 
S C I I:NTI F IC · A AI E KICAN. os. 7, S, I II and 1 4, vol. 71. 
'l'heIl8 prof�e)y i l l ustrated S U P PLEMENTS contain II 
most exhaustive seriel ot articles on Crookes tubes and 
t�

e 
f���*:I i��:i.8 

8�����,
e
:;�� ::c��re!,���l�:i��n���� 

fully the experiment8 which 80 exoi t ed the world. and 
which are now again exciting attention i n  connect ion 
with RoeDt�8D'8 photoifru.phy. Price 10 cents each 
To be bad at this omce and from all newsdealers. 

If 1/01& want the best Lathe alld Drill 
CRUCKS . BUY 

WESTCOTT·S. 
S t r o n g  . .  t GriPb Great-

� �  (til. Clleap and 
\Ve�teou C h '' ''k ( : 0  . . O n e i da. N. Y . . n. !'I. A .  
AIle f(f/" catalogue in E�ull. homell SpaflAMII (f/" G_n. 

· FIRST PRIZE · A T  COLUMBIAN EXPOSITION, l893. 

LOOK" OUT FOR 
Cou nterfeit galvanized i ron I 

Two Mill., .. t ·Iell.t. are trying to pa!S tbeir 
Iron for ours-we call tbat counterfeit. One pretends that ' It buys blllrk sheets of 
us-we ... 11 no black .h..,ts to gli lvan izer •• 

T'other brands it. product " Be.t Bloom "­
two-tbirds of ollr tr .. de_marK. 

Apollo Iron and steel Company. 
Pltt.burRb. Pa . 

:M:ANUF ACTURE OF STARCH FROM 
Mnize. -Ry J. li riegner. I'u l l  det l\i ls of t he  pror.ess. W ith  one l l iustra.tl f ln . Cnnt : l ined In Srn: N T I F I C  A M EIl­
ICA N S[T PPLR�I E NT. No. l n l �. Price lO eents. '1'0 be 
h lld Kt th i!l4 'office and from aU new8dell )er�. 

Regl"ters an accurate account of work done on prlnt-
���efr::�g�aft�

a
�a!�m::: ����f.:''f;p 'r.:'''t�'Ml :�a 

repeats automatically. Simple. accurate. durable. !!pe­
cl&l coullters to order. pr S.ruJ. J(f/" drcular. 

V, J. R O O '.\ 11l·l lIto l . ( : 0 1 1 11 . ,  L". � .  A .  

Fam'l ly Ice Mach'lne  loe. etc . •  I n  a few minutes. flO and up. �·Ilters. fl.25 and up. Cooke��f1. Seltlatellrs 
to prepare one's self soda water . ... 50 and up. L. DBRMIGNY. 126 .. .  25tb St • •  N .  Y .  

Roofing material . d. �'. Cbevaller . . • . • • • . . . . . . . . . . . • .  29.767 
Shoes. A. Pinsker &; Son . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 211.747 
Shoes. J. &; M. Strasbu

1.
er . . . . . . . . . . . . . . . . . . . . . . . . . . . .  29.748 

��I��';,"i\��G�8:e�lI
e
l:ii,;ml;,ilI· Compani : : : : : : :  il::+tll 

LABELS 
.. Dr. Raub's Egg White Soap." C. F. Miller . . . . . . . . . 6.548 

ALPHABE'1'lCAL LIST O F  INVENTIONS �'OR 
WHICH PATENTS WERE ' ISSUED ON THE 
ItrH DAY o �· APRIL. l897. 

Adhesive. C. M. HIgRln • . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  580. 174 
Air compre •• or. wave power. William" &; Tuller 580.(113 
Air separator for hydraulic systems. W. D. Wasb-

ington . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  580.169 
AnnealinR box. J. Barrow . . . . . . . . . . . . . . . . . . . . . . . . . . .  579.948 
t:::rE��c c'i,��

p
�

u
��S:Or¥.��������: : : : : : : : : : : : : :  J:1:fiIt 

Bag . . See Punching bag. 
Baklnl[ pan. H. A. 'J·obelman . . . . . . . . . . . . . . . . . . . . . . . .  580.337 
Ball. See Tenpin ball. 
Bath tub. J.  C. Lacy . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 58O.�9 
Ba

t�!hu����'ri��: 'w���T!���� . ?
f 
. . ������ . �?� 

I:.!'g.�';,w:.
a
��il.·lr;,:���� : : : : : : : : : : : : : : : : : : : :  

Bearing. vehicle roller. A .  W.  Grant .. . . . . . . . . . . . . .  . Bed .. convertible cbair. A. B. Klnget . . . . . . . . . . . . . .  . 
Bed. folding. 1. A. Dodge . . . . . . . . . . . . . .  ; :  . . . . ; ; . . . , . . 
Bed. folding. Ha8ting. & FlllRler . . . . . . . . . . . . . . . . . . .  . 
::h��lg���S�W.IW�&�8�����: :: : : :: : : :::: : ::::: : 
Bee exit attachment for hive!!, J. Jardine, Sr . . . . . 
Beer or ale manufacturing apparatus, A. W. 
Blc:�l!�'1."A:E';j,ii.alii;';': : : : : : : : : : : : : :  : : : : : : : : �: : :  : : :  -�:� 
Bicycle brake. A. N. Godfrey . . . . . . . . . . . . . . . . . . . . . . . . 580 .271 
Bicycle driving mecbanlsm . F. J. O.mond . . . • . . . . .  580.291 
Bicycle handle. )'. Mortimer . . . . . . . . . . . . . . . . . . • . • . . .  580.3.16 
Bicycle luggage carrjer. P. Relnbart . . • . . . . . . . . . . . . •  6Ill.2"13 . 
Bicycle support. G. E. Bierbacb . . . . . . . . . . . . . . . • . . . .  580.002" 
Bicycle tandem attacbment. M. Jakob.on . . . . . . . . .  579.982 
Blackboard hanger. roiling. G. K. Monroe. _ . . . . . . .  5RO.3'.U 

I�ft�r �1 .. ��\:'gt'::.:;
b
��ne�

a
r�Me� r:i'6';' boile':: ' . . 580.292 

Bolting or separating macblne. Stubbs &; Saund-
ers. . .  . • . .  . . . . . . . . . . .. . . .. . . . . .  . . . . . . .  . . .. . . .. . . .. . . .  580.067 

Bonu8 determining device, J. H. Drobiscb . . o • • • • •  580,156 
Book covers, machine for making, A.  I. Jacobs . . .  581,111  
Book, Indexed . A. M. Stelnbardt . . . . . . . . . . . . . . . . . . .  580.2:l4 
Book protector and marker, F. W. Sears . . . . . . . . . . .  580,008 
Jlorlng and dowelinR macblne. W. W. Grier ...• . . . .  580.27a 
Bottle. W. S. Blackburn . . . . . . . . . . . . . . . . . . . . . . . . . . . .  580.152 
Bottle. R. E. Mand ley . . . . . . . . . • . . . . . . . . . . • . . . . . . . . . . .  580.138 
Bottle. W. C. Sberman . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  5tlJ.061 
Bottle. P. B. Tingley . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  58O.ZlS 
Bott le. Ink. R. E. Bell . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  580.120 
Bottle. non-relillable. W. R. �·ear'l . . . . . . . . . . . . . . . . .  58O.2fI.I 
Bottle. non-relillable. P. B. '1·ingley . . . . . . . . . . . . . . . .  58U.2:l9 
Bottie wa.ber. H. A. Rueter . . . . . . . . . . . . . . . . . . . . . • . .  5tlJ.oo.l 
Bowl or ba.ln. set. W. H. Lloyd . . . . . . . . . . . . . . . . . . . .  5RO.l:16 
Box cover. M. M c Rae . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  58O.19a 
Brake. See Bicycle· brake. W &gon brake. 
Brake. J. Lees .. : . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  57ll.001 
Brick. chrome. N. M cConnell . . . . . . . . . . . . . . . . . . . . . . . .  579.998 
Brush. hair. G. W. Glover . . . . . . . . . . . . . . . . . . . . . . . . . . .  580.270 
Brush holder. electric. T. J. Lougbridge . . . . . . . . . . .  00.114 
Bru.b. m ucilage. E .. C. Smltb . . . . . . . . . . . . . . . . . . . . . . . .  00.013 
Burtal casket , O. M: .Allen . . .. . . . . . . . . . . . . . . . . . . . . . . . .  5iU,944 
��rro

e
:: :: k������: : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : :  �:� 

Button attacbment. cull  .. r. J. W. Kynllst . . .. . . . . . . .  580.112 ·Button , separable, E. Pri nJ!le . . . . . . . . . . . . . . . .  580,<KkJ, 580,001 
Cable aUaching device, J. Stephens . • • . • • .  ' .' . , . . . . •  581,1g5 
Caliper •• J. Bystrom . . .  . • . . . . . . . . . . .  . . ' . . . . . . . . . . . . • . •  579.951 
Camera. roll holding. �'. A. Brownell . . • . . . . . . . . . . . .  579.919 
Canopy top, C. Thomas . . . .  : . . . . . . . . . . . . . . . . . . . . . . . . .  580,296 
Car body bolster, H. C. W i l liamson . . . . . .  580,200 to 580,204 
Car body bol.ter. railway. '1'. M. Gallagher . . . . .  _ . •  580.173 
Car brake mechanism. compensating device for, . M . J. Grier . . • . . . . . . . . . . . . . . . . . . . . . . . .  : . . . . . . . . . . . . •  580.310 
Car coupling, A. H. Carroll . . . . . . . . . . . . . . . . . .  519,953, 580,036 
Car co.upling, W. H. Carter . . . • . . . . . . . . . . . . . . . . . . . . . •  
Car coupling, J .  W. Irvin . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
Car door. freiRbt. H.  D .  Smart . . . . . . . . . . . . . . . . . . . . . •  
Car dumpinJl apparatus , I ... . M iller . . . . . . . . . . . . . . . . . •  
Car fender, T .  J.I8.lI!pus . . . . . . . . . . . . . . . . . . . . .  : . . . . . . . . . 
Car fender. M. W. Schlo .. . . . . . . . . . . . . . . . . . . . . . . . . _ . •  
Car fender,  A .  C. Woodworth . . . . . . . . . . . . . . . . . . . . . .  . 
Car fender. street. H. Wilson . . . . . . . . . . . . . . . . . . . . . .  . 
Car, gondola, E. S. Hart . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  . 
�:� �W�!�r.

i
c�.I!.Pl)-::::f�: �.t.r.���: .�: .<::. �.��: .' .' .' : .' .' .' :  

'Cars, combined safety guard and Kate fur upen 
street, J. H. Williams . . . . . . . . . . . . . . . . . . . . . . . . . . . •  

Carbonizer, C. Asbury . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 
Carpet scrubbing' device, D. O. Summers . . . . . . . . . •  

·g:�r,e�:�rJ':J ��nt;.�d
a

b�;.;.ei: 'C: :A: 'iiii';�r��: 
8:re�jdt:e

hS��;.r���porary t T. C. Johnson . . . . . . . 
Cash recorder. W. J. Bu •• e . . . . . . . . . . . . . . . . . . . . . • . . . .  580.341 

a�}�
rb

�:�'il�:;.����I�hlY�?lng. E. S. Hick •.. . • . •  580.158 

·Cbair bellows attach ment. C. U. Krieg. Sr . . . . . . . . .  580.284 

8t�g:g:�f:;:��o�o�eie'!.�R��!�riiigioli: .' : : : .' .'  �:J:E 
·Cbum. E. A. Franklin . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 580.266 
Chute. dlscbarge. A. W. G oyder . . . . . . . . . . . . . . . . . . . .  580.300 
Cigarette box. A. Borlinghaus . . . . . . . . . . . . . . . . . . . . . .  580.080 
Circuit breaker. magnetic. W. E. Harrington . . . . . 580.277 
Circuit closer, electrical, O. F. A i len . . . . . . . . . . . . . . . 58),330 

g::.":.
ln
le�'G����:ft ����.:'ft�': �;.��am • . . . . . . . . .  581).100 

Clay grinding mach inery , G. W. Au lmann . . . . . . . . .  580,079 
Cleaninli{ or polishing cloths , manufacturing, W. 

L. Martin . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 580.288 
Clevis. A. L. Clark . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  580.1Oi 

8lg��e��r;:���g"'::�W: ���n�.��.�t.��: : : : : : : : : : : : : :  �:� 
Clotbe. line banger. W. H. S. Jen i.on . . . . . . . . . . . . . .  580.319 
Clover buller attacbment. Moon & Harrison .. . . . .  579.997 
Colloids. producing soluble. E. J. Mills . . . . . . . . . . . .  58O.32:l 
Concentrator. A. R. Wlllley . . . . . . . . . . . . . . . . . . . . . . . . .  580.338 
Cooker, ham, T. W. 'I'aliaferro . . . . . . . . . . . . . . . . . . . . . .  580,019 
Cotton gin and pres •• portable combined. P. K. 

Crowell . . . . . . . . . . . . . . . . . . . • . . . . . . . . . . . . . . . . . . . . . . .  580.33.1 
Crushing mill. H. C. Mecke . . . . . . . . . . . . . . . . . . . . . . . . . 5!iO.1l5 
Cultivator. W. T. Calton . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  580 
Curtain flxture, T. Medford . . . . . . . . . . . . . . . . . . . . . . . . . 
Curtain IIxture. J. A. St .. gg . . . . . . . . . . . . . . . . . . . . . . • . . .  

&�I�ge��?W.clr.\t��W���: �'. �����.��: : : : : : : : :  : : :  
noubletree. W.  J .  Sm itb . . . . . . . . . . . . . . . . . . . . • . . . . . . . . 5!iO.1lIi2 

B�rtrta���\�.\'i����: � • .ibuIf�nJ�fIi: · · · · · · · · · · · · · · 580.133 

Drinking fountain, H. H yde . . . . . . . . . . . . . . . . . . . . . . . .  580,1i;J 
Dye, blue, A. Herrmann . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  !ifl),181i 
Dye, blue acid, A. Herrmann . . . . . . . . . . . . . . . . . . . . . . .  sao.l&'t 
"Dye. fast blue. A. Herrmann . . . . . . . . . . . . . . . . . . . . . . . .  581). 1�7 
Dyelnll apparatus. J. P. Delabunty . . . . . . . . . . . . . . . . .  580.1:14 
Dyeing sUk. J. Weidmann . . . . . . . . . . . . . . . . . . . . . . . . . . .  58O.a:11 
Edging machine, P. R. Rasmussen . . . . . . . . . . . . . . .  : . 580,221 
Electric generator. magneto. W. G il lette . . . . . . . . . .  519.9i5 
Electric generator, magneto and 4Yllamo, C. I I .  

Wade et al . . . . .  . . . . . . . .  . . . .  . . . .  . . . .  . . . .  . . . . . . . .  . . .  580.180 
Electrical cutout. H .  C. Jones . . . . . . . . . . . . . . . . . . . . . . .  580.320 
��:��������t��O��I�\Q�

a
��H�r�i:������.�� : : :  f:::rlJ 

Elevator. See Scalding tank elev .. tor. 
Elevator. I. H. Venn . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  580.167 
Emulsion and making same, W. S. Barnard . . . . . . .  DElI,150 
Envelop , Hower &, Aultman . . . . . . . . • . . . . . . . . . . . . . . .  580,088 
Excavator. G. W. King . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 580.199 
Fabric aging apparatus, R. M. Hunter . . . . . . . . . . . . .  680,317 
�'aucet, automat ic measuring, I). E. Arne . . . . . . . . . 580,245 
�'eed trough , A. Merriman . . . . . . . . . . . . . . . . . . . . . . . . . .  580,054 
}4'eed water purifying and heating apparatus, J. 

Von Grubinski . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  580,2i4 
Fence. U. Buck . . . . . . . . . . .  : . . . . . . . . . . . . . . . . .  : . . . . . . . . .  579.900 
Fence. J.  W. Hammett. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .al l 
Fence machine. S. A. Fretwel l . . . . . . . . . . . . . . . . . . . . . .  .Wi 
Fertilizers. making. W. S. Rlchard.on . . . . . . . . . . . .  . 
�·ilter. Davidson &; Scaife . . . . . . . . . . . . . . . . . . . . . . . . . . .  . 
�'ire escape ladder, L. Swenson . . . . . . . . . . . . . . . . . . . .  . 
f4'ire ext ingu isher, automatic, It:. M. Cook . . . . . . . .  . 
�'ireplace or stove. W. A. Hugbes . . . . . . . . . . . . . . . . . .  58O.a15 
�'Isblng reel. A. B. Hendry x  . . . . . . . . . . . . . . . . . . . . . . . . .  580.180 
�·isbing reel. E. D. Will iam • . . . . . . . . . . . . . . . . . . . . . . . . .  580.0"..5 
t:������of.· :.

n
:.PKiahier: : : : : : : : : : : : :  : : : : : . : :  : : : : : : :  �:� 

�'Iue cleaner. C. r •. Di l lon . . . . . . . . . . . . . . . . . . . . . . . . . . . .  5811.258 
f"luld d istributer. W .  S. Barnard . . . . . . . . . . . . . . . . . . . .  580.151 
�'ly trap. W. II. Richter . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  580.11>1 
�"olding machine. W. Hess. Jr . . . . . . . . . . . . . . . . . . . . . .  580.280 
f4�ountain. See UrinkinJZ' fountain . 
�'ruit seeder . .  J. G. Jobnson . . . . . . . . . . . . . . . . . . . . . . . . • .  579 9R5 
Game. R. G. Clarke . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . · Harment pill , J .  M. Secord . . . . . . . . . . . . . . . . . . . . . . . . . . .  . 
Garment supporter cla�p. J. Peters cUl .. . . . . . . . . . . .  . 
Gas burner, W. H. W i l lium K . . . . . . . . . . . . . . . . . . . . . . . . . . .  • 4-
Gas burner. acetylene, H. f4". Jo·ul lcr . . . . . . . . . . . . . . . . 580,126 
Gas or li{u�olene enaille, J .  H .  I..pwi� . . . . . . . . . . . . . . . . 580,(9) 
Gas or other ex plosive engine, M. Blakey . . . . . . . . . 511),172 
Gas. process of aIHI apparatus for dehydrntillg, 

J.  S. Smitb . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  580.147 
Gas producer , Berll & McConnell . . . . . . . . . . . . . . . . . . . 580.247 
Gas. prodUCing', K 'l'homson . . . . . . . . . . . . . . . . . . . . . . . .  ft8),Da1 
G1a •• blowing apparatus.  D. C. Ripley . . . . . . . . . . . . . .  580.349 Glas9 coloring oven, J.  Biemann . . . . . . . . . . . . . . . . . . . .  581,248 

(Continued on valle 1154) 

• •  STEAM • •  

ENGINEERING ��� 
(Loco. . St&t·y. and lliAI.,nl Marine); Electrioity ; � 
ltlechanicR; Mechanic .. 
&1 and Architectural 
Drawingj Plumbing ; 
Architecture; Mining; 
Civil Engineering in 
all Branche •. 

TD Steam . .  
• •  Engineers, 

The Into ..... tlD ... 
Cor .. Mpo1ld .. nre Sehobb 

The New Fami ly  Ci rcle Lam p 
Unexcelled for the famUy circle or for 

tbe use of students and 
�
rofesslonal men. 

�:�fn��':.����t Y::PVf�����YI���� 
top of tbe .hade. so that the full power of. 
rellection Is obtained. Sbade Is enameled 
green outside. with a lfb lte Intertor. and I. mounted on a si lver cupid with a gilt 
ba.e. Any Incandescent lamp can be 
u.ed w ith tbls sbade. PI"" S.ruJ. f(f/" "',..,,,­
lar aruJ. pMce lut. Manufactured by tile 
PACIFIC ELECTRIC CO.. La Crosse. Wis. 

ELECT RO MOTOR. SIMPLE. HOW TO 
=r� d:�I�e.ra�g�!��;:;;�ti���o: �e�v:,ru�.��:t� 
amateurs to make a motor wn lcb mllZ'ht be d r iven wltn advllnlage by a current derived from a �attery. and 
wnlcb w(>uld b ave sumclen � pnwer to operate a foot 
lathe or any maclJ lDP requiring not over one man Dower. 
WltlJ 11 figure. Contained In >CI KNTl lI' l ("  AM " " " 'AN 
SI'PPL ",J Io. N'Ic. No. Ii'l l .  / " ;00 10 cem •• �·o De bad at 
this omce and from all r;ewsdealers. 

FREEDOm: FROm: FIRE 
No fear of being burnt ont In residence. ; omce, or factory 88 long 88 you nse the 

Stemoel F I R E  Extinguisher. �i�� 
Unequaled for slmpIlCl

l,
' certainty. quickness ''' . •  w-�_ 

��1e���� i.�n�cr��rUrer�
o
y::� :�: ���r��t �_��: 

able on the market, lUUBtraua catalogue I..... _ .  �"Co 
H , R . B E N N ETT . -

1 2 1 5  Filbert Street. PHILADIfLPH IA, PA. 

U S E  G R I N DSTO N E S ?  
U 80. we can supply you. All .Izes 
1 1 1 (1 1 1 1 1 " - "  and 1 1 1 1 11 1 11 1 1 1 1 1 1- 1 1 .  always 
kept In stock. Remember, we make a .pecialtyof .electlnll .toneS for al l spe. 
Clal purposes. pr ABle I(f/" catalogue. 
Tile (: I . I!: V E L A N I) ",TONE  CO. 

lid Floor. Wilshire. Cleveland. O. 

Headqua.rters fM' 
D U M P I N'C HORSE CARTS. 

Wide and narrow tires. Low rates of ftelRht from 
our works-'l.'atalny, p.a.­
ta all point .. 

H O B S O N  cl. CO, 
No. 4 Stone St., New York. 

VOLNEY W. MASON & CO . ,  

Friction Pu l I eys, 0 l utches & Elevatorr 
PROVIDENCE R. I. 

B U fifiIES, Carton!::�� 
•• 4 

BAND  FASTENERS ��: T�i�� 
A .  P.  D ICKEY M FG .  CO. , R AC I N E. W I S. 

W OO D E N  T A N KS.  
For Railroads. Mills  and Manufactories. 

Builders of Steel Towers and Tanks. 
La. Red Cypress Wood Tanks a specialty. 

W. 1<: . ( : ,\ J . II W J( L J .  ( : 1 1  . .  
217 E .  Main Street. Louisville. Ky. 

THE AGE OF THE EARTH.-AN IN-
teresting paper by John Perry. in which the author d l !oO-
f�;�1e;:::h:l::i:��;r��e��r;ri:�16�;r�i?s� a.;;;I�:g t;;.��e��;; 
I!eologists and pa lreonto loa ists, who ure no ionl!er un i ­formitarians. snd phYSicists who lire repreMen len by Lorn Kelvin. f':f lntni ned i n  SCI E N T I Jo' I C  A M I·aUCA S S [ ' I "­
P I . E M RNT, No. 1 0 1 �. Price 10 cellts. '1'0 lie had ;a t  
this office � lDd 1 rum al l  newsdeaiers. 

- E L E C T R I C H O S E * 
I r  Y o u  ARE. WI L L I N�O PAY A FA I R  P R I C.E 
fOR H05E T HAT I) WORTH A DOllAR PER FOOT WHEN 
COMPARED  WITH ANY OTH E R . SEND FOR SAMPLE . 
PERFECTION LAWN SPRINf(L£R 

BY MAI L $ I DoD - A5 G O O D  AS THE. B E. ST . 
K I N G  & K N I G H T  

3 1  W E. N D E. L L S T  B O S T O N .  M A I S  

© 1897 SCIENTIFIC AMERICAN, INC.



�54 " it.ti£i, �mtJi'JI. · 

ACETYLENE APPARATUS. -ACETY-
lene number of the SCl lI:STllI'rC A M E RICA N SUllOPLE­
)1 EST, de8cr i b in�, with fal l i l l ustrations, the most 
recent. s imple. or bome made and commercial apparatus 
for J!'eneraun" acfU,vlene on the large and smal l seale. '11he flaB 3S made for and used by the microscopist and 
student ;  it!! use in the maRie lantern. The new French 
table lamp makinJZ its own acetylene. Contained in 
S C I E X T I F I C  A>l K ItlC'AS S U I' PI.E)IENT. No. 1 0 .1 ' .  
Price 10 cents. '1'0 b e  had a t  office. 

Draul(ht Perfect. New-because radically unlike any 
other. Great-because the same drawhead allows a 
:g��W�. �dWt?l�����io:::�l\!fl

k 
w�fg alT��

r
�� 

It can tberefore be u.ed In nearly � kinds of lifting. 
holding. and drawing. and Mleclally adapted to the use 
of Trolley Cars. Trliction Engines. and Field Artillery. 

A full·slze working model. With attachments. will be 
on exhibition the third wednesdal of each month at N�rfJ!t',ot6��'f.:ii.B��:tI�b�·FrilDCb, and Belgian 
patents on royalty or outright. 

"l'hls Invention i. bound to fill a niche in mechanles, 
and the most conservative manufacturer. capitalist, or 
expert should see the model. Address 

D. J_ SI N CLAIR, 
CALEDONIA,  Livingston Co., N. Y" U. S. A. 

C R O O K E S '  T U B E S 
P R IC E ,  $2.50 EAC H .  

One hundred ""perl mental Tubell .uitable for .mall 
collB and static machine.. Tubell .old a. exp"rlmentaI 
only. Tubes exhausted to suit purchaser. X-Ray Supplles 

SW ETT & LEWIS CO.  G�X?'ifi8�fl,;\!0. 
1 1  BROM ll'I E I . D  ST., BOSTON, MA �S. 

ptrftd ntwSpaptr rilt. 
---.-

SubscriberB to the SCIENTIFIC AMERICAN and SCIEN­
TIFIC AlIlERICAN SUPPLEMENT. who wI.h to preserve 
their paper. for bin diD!(. may obtain the Koch Patent 
File at the olllce of this paper. Heavy board sides. In­
serlptlon .. Sclentillc American .. and .. Sclentlfle Ameri­
can Supplement " In gilt, PrIce fL5O, by mall, or fL25 
at this oIlIce. Addre.s 

M U N N  &. CO • •  361 BROADWAY, N EW YORK 

�-- �,;I 
k>"'"__ ___ _ _ _  

G ROW STRONGER 
i n  BO DY and BRAIN. 

Electric Solder Pot F L E E R'S 
Connects to any lamp socket and use. I U R U • K 0 LA 

Tone up 
Phy.ical 
and Men­
tal Sy.tem 

I U M , 
but little current. Two sizes-to melt 

, or 10 pounds of solder or .Iml­
lar metal. Setld!or catalogUe. 

AMER ICAN ELECTRI C  
H EATING CORPORATION, 

39 Cortlandt St, General OIIice, Monadnock Block, 
New York. Boston, Masi. Chicago, 

Ii WE U N DERSELL ALL I 
; i. B=::, �=� t!f.\tts, : 
:a 10 Edison Electric M�rs, • 

• 14.00 
• 1.00 
• LOO �� lIS JIledical Batteries, • • 

J� '100 Bicycle ... best made, • 
• 8.96 
• 3O:Zl i� .. f$�£.�t!:l!� t�::�. : : 

'" I W" Agents Wanted. 
• 2l' 

i i Our Bicycle Electric Llght ls the 
'11.11 beat thing that ever happened. 
;:: " W" Oataloglu 2 ct •• 
O H I O  E I .ECTRIC WORKS. Cleveland, Ohio. 

DRY BATTERIES.-A PAPER BY L. K. 
Bobm. treatinl( of open circuit batt erie •• bi.torlcal dry 
batterles. modern dry batteries, Hellesen's battery. 
Bryan's battery, Koller's battery, and the etllciency of 
dry cel l.. W ith 3 IllustratIOn.. Contained In SCIEN­
TIIIIC AMERICAN SUPPLEMENT. No. 1 0 111 . Price 10 
cents. To be had at this olllce and from all news­
dealers. 

S E L LS AT S I C H T I 
The :Sew Patent Combl-

:=�����I:;\-�
d
�: 

er, Steamer and Cnllender 
In which all kind. of food 
� .t=��'Cllr�t"�� 
orwastlD!(of foodorscald­
Ing of hand •• Made oftbe 
best8tee1 and enamel pro­
curable. and warranted In 
eve��;jrr\'v ANTED. 

tree and tenitorJ/ 
Write 

•• N e w  York. 

THE SIMPLON TUNNEL. -DESCRIP-
tion of the project tor IL tunnel through the Pennlne 
A lp� under Munte Leone. which. when completed. wi l l  
be the longest in the world .  N .. ture of the rock to be 
trH.versed, oroposed system of construction. venti lation 
��11 'iI���n:: �rii!

e
rlt�I I��i��ft��:.

nt
&,���: ��8g�":: 

rJ�C
O�M:���A

I� ��.it:I:a���T
T:� e���t �rl�'OO\�� 

and from all new.deaJers. 

DIAMOND 
STUDDED CISE I 

THE CARBIDES AND ACETYLENE 
CommerCllLlly Considered.-By T. Ih Willson and J. J. 
Suckert., Ph. D. A con.ideratlon of the ClLrbides and 
acetylene from n. commercial point of view. preceded by 
a brief history of these compound •• the methods of 
����8�or:��ol�'i���t���:�n��

e
�!��ta:e� r:���:k���fc 

A M ERICAN S UPPLEMENT. Nos. 1 0 1 3  and 1 0 1 6 . Price 
10 eents each. To be bad at this olllce and from all 
newsdealers. 

for Brain WOrkerBo.rves Endurance, 
�r�/��:v'l.t>your ��::;.«� 
Six PaQk� bl mall, �3 (Jent •• 
Frank H .  Fleer II 00., 1 0 &  Chestnut SI., 
THE TIN PLATE INDUSTRY IN THE 
United Stales.-An Intere.tiD!( paper • •  howlnl( the ex· 
trnordinary development of the tm plate industr), in 
Ihls country. and tbe .erlon. competit ion Into which It Is now entering with tbe British indu.try. With 18 lllu.­
tratloDS. Contnlned In SCIENTIFIC AMERICA N S U PPLE· 
MENT. Nos. t O l D ,  1 0�0, 1 0 2 1 ,  1 0�� and 1 0�3 • Price 10 cents each, or 00 cent. for the series. To be h .. d 
at this olllce and from all new.dealers. 

FREE STOP-OVER 
AT WASHINGTON 

On all through tickets between the east. 
west, north and south . reading via Balti­
more & Ohio Railroad, a stop-over at Wash­
ington can be secured, without extra charge 
for railroad fare. by depositing the ticket, 
upon anivaJ at Washington, with the B. & 
O. station ticket agent at that point. Wash­
ington is always attractive to visitors, and 
particularly so while Congress is in session. 
This arrangement for stop-over privilege 
will doubtless be appreciated by the public, 
and will brintr to the National Capital many 
travelers to VIew its superb public buildings, 
monuments, museums and thoroughfares. 

VELOX PJ" PET.l A Revolution i n  Pho-
M l' tographle Printing. 

When exposed to the same light, prints 
300 timeM quicker thall a l b ll m e n .  • • 

GLOSSY o r  MATT No dull or rainy weather to Interfere with your work. 
• No dark room. nor eo",_@ l icated manipulation. 

Devel',peci and toned as !aBt as tile prinUng fra,mea can be JI/letJ. A choke 01 tones more 
beauUfUltllan can be produced em anvother paper. Permanent prints. Tbe _test paper for hot or damp cnm

. 
ates. 1\ 0 cen t8 In .tamps brings two samJ)le dozen cab's. developer and three sample prints. N eperll Platlnoid, Enameled and Rough BromUie Pap .... are the beIIt and mo.t uniform In tbe market. N e,el'a P O P  an inaolubICI r.Iatlne paper. Rembrandt. a Matt Prlntlng-out Paper. NEPERA CHEMICAL CO" So e Manut ' r •• .ParIII" I'nnCe" 8 Rue IIarteL ChICIlllO, IlL, 21 Qu\JICJ' lit. JlBl"IUI..& PARK, K. Y. 
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5IQ.
283 Baldwin . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  5 

8�:t: �n�O��';;.
b
J�a���� .�. ��.�:: : : : : : : : :  

Guns • •  afety gas vent for bolt. P .  Mau.er . . . . . . . .  . 

1I::r,!:�
ck

s��
a
�l.;!;k);o"a�

r
ii8iiger.· · CiotFci.· iine 

hanger. Ham .... hanger. 
Hanger, J. McEwen . . . . . . . . . . . . . . . . . . . . . • . . . . . . . . . . • .  5IQ.I60 
Harness hanger, E. P. Smith . . . . . . . . . . . . . . . . . . . . . . . .  5IQ.2Ir.I 
Harve.ter. potato

W' 
�·Iemln� . . . . . . . . . . . . . . . . . . . . .  579,11'12 

II:M!� ���Tf.int roX:':,�
e
:lr:::;��; maciiiliie' for 

5IQ,
200 

HI;;::n�Nlfd ';ii��:t���?t�
r
ii.iiiier:::::::::::::: =Yi8 

Hoe cutter attachment. J. Timmins . . . . . . . • . . . . . . . .  5IQ.068 
Holdback socket. adjustable. T. Manley . . . . . . . . . . .  5IQ.286 
1I��t�

r. 
S�e �u����":: . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  5IQ

;148 
Hook and eye. • H. Gorrell . . . . . . . . . . . . . . . . . . . . . . . . .  5IQ.083 Ho.e nozzle. �nelsen & Krauth . . . . . . . . . . . . . • . . . • . . .  5IQ.I� Hose nozzle. lDjectlng. Holmberg & Co.grlff . . . . . .  5IQ,I09 Hot all' cabinet. collap.lble telescopiC, W. H. 

Peirce . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . • . . . . . . . . . . . . .  1i8O,217 
Hydraulic lift. M. C. Bullock . . . • . . . . . • . . . . . . . . . . • . . . bOO.1M 
Hydrocarbon burner. G. Clair . . . . . . . . . • . . . . . . . . . . . . . 5IQ.aJ6 
limiter or gas llgbter. W. Trabue . . . . . . . . • . . . . . . . . . .  5IQ.298 
IDuslon device ch��able color. H. D. WillIams 1i8O,101 
Impact motor

i
ii. D. William .. . . . . . . . . . . . . . . . . . . . . .  liIlO.l00 

m��:.��'§�e '11,.\:::r::�fCat:.ntz . . . . . . . . . . . . . . . . 5IQ.I83 
Ink. etc.. holder for, P. Llndemeyer, Jr • . . . . . . . . . .  6Ill,0ii2 
Iron. See FIat Iron. 
1��I�

I
��::d����t':,�rtp:m::.���·:: ·.liiii.ili7: PJ:l:� 

��r.leW'i:il':�·;,7.& H:R�r�l�f·ioitit: · · 
• • • . .  5IQ.2IIl 

Keyboard attachment. H. W. [honnard . . . . . . . . . . .  5IQ.0l0 Keyed In.truments. touch regulator for. R. F. 
KnM?�':nI1f;,iiitiii. 

'
,jtraiiiIit: 'j: 'F: 'Nei,joii : : : : : : : : : :  

I,amp, electric arc, W .  'J. Davy • . • • • . • . . . • . . . . • • . .  , 0 .  

I:r�:1!.t :cirt<;,��::� : : : : . : : : : : : : : : : : : : : : : : : : : : : : : : :  
Lathe. automatic tuoIlnl(. F. E. & F. O .  Wells . . . .  
I:tt:. 

f
���::������r:r�:i�· �: fi·aiiiOii: :  5IQ. 

Leather working machine drum, I. Vaughn . • • . . . .  bOO.3Sa 
Letter box. C. Cochar. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  67\1.960 
�l�!,:.

e ��"e��.?il���merfeld . . . . . . . . . . . . . . . . • . . .  5IQ.I99 

Lock. See Sash lock. Seal lock. 
t::�n.'<1�

v
It ?';'tCf,;,�.���: : : : : :  : : : :  : : : : : : : : : : : : :  : : : : : : :  �:ffi 

t::�:::s��';:!.T: To�
t
!���i-t��::;'d. iii uprigiii;:A: 

579,1lb"
7 

M..9in��:7or 'f' .iiiinii iior;,e.;c: ii': Demiiig: : : : : : �:= 
Mat. See Shee metal mat. 
Match maklD!( machine. L. H; Montro ... . . . . . . . . . .  5IQ.347 
1l:U\

c
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��c1:�!�¥e�::r�:itiii: A: Gordoii flW:�� 

Metal poll.h. E. G. Ru.t . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  liIlO.225 
Me

\:I:.!'���I�
r 
f::��·:pc;:a�:l�:

n
���

n
t:::-p��::�: 

Davies & T'foma •. . . . . . . . . . . . . . . . • . . . • . . . • . . . • • . . . 5RO.210 
�:t:l;. w�:nt'r.�fr ':;���!'::�ip:a�...:t}';�.;,iiBratliig: 

5IQ.
34

4 

Me&:i>ci ::'::;'
h
�

l
:r�es; bru.ii iii';';'iiine for 'ciici8ii: 5IQ.34

6 
lIm��':eru;f,;g�*rt.ioii 'of ;,aSciin· iii; ii: Gaert: 

5IQ,
3
12 

ner . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  5IQ.OO 
Mill. See ern.hlng mm. Stamping m1ll. Wind· 

mill. 
MlIIlng machine. J. W. Von Plttler . . . . . . . . . . . . . . . .  5IQ.I96 
MineraI water. arllllcial. J. K. Ander.on. . . . . • • . . • .  5IQ.332 
Miner's combination tool. A. Strum . . . . . . . . . . . . . . . .  5IQ.235 
���::fe,�e3:.:�:tt'KI�::�eri.�: .?I

���� : : : : : : : : : :  �:= 
ll�l'o�r1��:

r
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am . • • . . . . . . • • . . • • • . • • . • • •  5IQ,249 
Motor. A. WII.on . . . . . • . . . . . . • • . . . . . . . . . . . . . . . . . • . • • • .  5IQ.00l 
���T;, ����:l�fy.�.f J' ��

g
:j,· ·a.:aiiioi 

. for 'g;,ii: 5IQ,
038 

eratlng and dl.trilluting. T. �hlll . . • . . . . . . . • • . •  5IQ.OO5 
Music holder. W. C. Leiber . . • . . . . . . . . . . . . . . . . . . . . . . .  579.9Ir.! 
JIlusical keyboard Instrument attachment. G. P. 

Clark . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . • . • • . . . . . . . . . . . .  
Nail machine. wire. W. J. Hutchln • . . . . . • . . . . . • . . • .  
Needle. tagging. E. P .  Hummel . . . . . . . . . . . . . . . . . . . .  . 
�f� ��°l'lr' :!:':�

U
!�<>Ok�S?'�liici· for' iiiakiiig; 

W. G. Allen . . . . . . . . • . . . . . . . . . . . . . . . . . . . • . . . . . . . . . .• 
Nozzle. sprinkling and sprlLylng. P. M. Child . . . . .  . 
Nut lock. H. J. Buell . . . . . . . . . • . . . . . . . . . . . . . . . . . . . . • . •  
Nut lock. F. L. Shunk . . . . . . . . . . . . . . . . . . . . . . . . . . . . • . . •  
��t

l
���i �Ol�; :.M'c�o'i!�: : : : : : : : : : : : : : : : : : : : : : : : : : : :  

Odometer and chronometer. combined. D .  Har· 
rlnglon . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . • . • . . . . . . . • . • . • 1iBIl,047 

Ore concentrator. G. E. Woodbury . . . . . . . . . . . . . . . . .  5IQ.OOO 
Ore dres.lng and gold .eparatlD!( apparatu., dry. 

C. Ph1llIps. . . . . . . . . . . . . . . .  . . . . . • . . . .  . . . . . . . .  . . . . .  . .  580.162 
g���� :!!:':ilJ:����j,!'r�.������oid: : :  �:� 
Pall. E. Ettenhelmer . . . . . . . . . . . . . .  : . . . . . . . . . . . . . . . .  '.' 5IQ.082 
Palntln.g machine. can. W. S. Craig . . . . .. . . . . . . . . . . . .  579.1lb1 
Pan. See Raking pan. -

�:
pe

� ���:�:lf!fo::';'�{Q��;.�h�: �I�����: : 
Pat':ern plate. F. E. Housh . . . . . . . . . . . . • • . . • . • . • • • • . .  
���rg::�b\':tr!i�h�d:�tr1tiiicij.8oii: : : : : : : : :  : 
PhotographiC vignetter. B. B. Donahoe . . . . . . . . . . .  . 
Pie cru.t .upport. B. H. Rowland. . . . . . . . . . . . . . . . . .  om 
��;,. =:�����x:�. tS:f::a. w.

n
il:. CUdell . . . . . .  579.962 

�g: ��l��,
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.��: : : : : : : : : : : : :  �:= 
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Pipe •• movable joint for water. H. H. Gorter . . . . .  5IQ.0SI 
�1:r.!'lfri!��3t;.:ci: w �1\\j!3r: : : : : : : : : : : : : : : :  =�il 
Plow. s. G. Sevier (rel.sue) . . . . . . . . . . . . . . . . . . . . • . . . .  11.595 
����

t
��::f���0�8;.;. �."s. ¥&;.':e���: : : :  : : : : : : :  =:� 
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Pruning Implement, G. G. Lang . . . . . . . . . . . . . . . . . . . .  5IQ.321 
Puller. See Stum.JI puller. 
Pump

1
st

"=t 
T. J. Owens . . . . . . . . . . . . . . . . . . . . . . . . . . .  5IQ.I61 

�::'c1l:� bag�li. <ii.1:r!:r:��?::::::::::::::::::.: =:rn 
�:�:.

u
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e
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n
ItY J:°�IRia�.�?:::.·::.·:::.·:::.·:: '.':::.':.: �:MI 

Railway conduit system. electriC. A. O. Raben-
dreler . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . • • • . • • • . • . . . • .  bOO.246 

Railway crossing glLte. M. �ber . . . . . . . . . . . . . . . . . . . .  680.083 
I:ll::� C;;Sr

s
��fn��':l' !�iI -t!!'i':;::;,g; Morgan' &; 5IQ,

I05 
Womeldorf . . . . . . . . . . . . . . . . .  ; . .. . . . . . . . . • . . . . . . . . . . .  680.325 

Railway switch. W. G. Clark . . . .  ; . . . . . . . . . . . . . . . . . . . . 679.959 
Railway switch lever. G. J. M. Yanne.te . . . . • . . . . . • 5IQ.:UO 
RaIlway system. electric ... W. HIIbmson . . . . . . . . . . . .  5IQ.OM 
Railway tie. B. Bradley. "r. f:;elFsue) . . . . .  . • . • • • . • • • 11.596 

1t:��.l'!�?Ps::
f��r�;,�r��r �

teln . . . . • • • • • • . • . . . 5IQ.231 

It:I· c�er��� fE.:i\er . . . . . . .. . . . . . . . . . . . . . . . . . . . . .  5IQ.I77 
t;�:rg!.fIf.'¥�������8.�: .�.�����: : : : : : : : : : : : : : : : PJ:l:� 
lt�tt�l::!.':,fiIJci.I.i'.W:'J.':,\iciiie: : : : : : : : : : : : : : : : : : : PJ:l:ru 
Rudder. boat. L. M. Thoma . . . . . . . . . . . . . . . . . . . . . . . . . 1iIll.:I37 
Ruling device. R. C. Caw! . .  . . . . . . . . . . . . . . . . . . . . . . . . . .  5IQ.OO7 
SafetI, pin. A. G. Hoyradt . . . . . . . . • • . • . . . . . . . . . . . . . .  5IQ.314 
�::t f::t:�:�· t.·:CQ:I¥::.�I.� : : : : : : : : : : : : : : : : : : : : : : :  �;:= 
Sash lock. H. Rus.ell . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 5IQ.300 
��: �1J�
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��f..

d
��.:':s.�:. �'. �.�������'.: : : '. : :  :'.::  .:: PJ:l:lll 

Saw for marble .Iab •• g8lljl. J. J. Dimond . . . . . . . . . . 5IQ.259 Sawing materials. automatic feeding machine for. 
G. C. Brooks . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. . . . 679;948 

�1��':et�rn:�v
a
�

r
G�fil���.��.�: : : : : : : : : : : :  �:!m 

Scarf holder. garment supporter. etc.. G. B .  
Adam • . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . • • . . . . . . . . . . . . 5IQ.I02 

Screen. See Window screen. 
Seal lock. H. A. Harrington . . . . . . . . . . . . . . . . . . . . . . . . .  579.!1i'7 
Sealing cap for cans. etc.. G. J. Record . . . . . . . . . . . . • liIlO.222 
Separator. See Air separator. Pueumatlc sepa-

rator. ' 

�::r::\'(\'ot;:g·f!b�cis���kitie for; s:iiiiti8ii.iii.: 
Sewing machine. E. M. Staple . . . . . . . . . .. . .  : . . . . . . . . .  . 
t�ffu���

n
.:h';l'��I�::tW:fr: :m'!;1���1l:-W.� 680· 

WI.e . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . • . •• 

�t�f'i::[;.l
d
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Sheet metal mat. S. T. Williams . . . . . . . . . . . . . . .  , . . . . 
Show case. A. A. Chlttend!ln . . . . . . . . • . . . . . . . . . . . . . . .  
Sifter. ash. Morse & Shattuck . . . . . . . . . . . . . . . • • • • . • • . .  
�I��i..!

e
gr��,;;rlt�:����t��t . . . . . . . . . . • . . .  5IQ.1OO 

Skins or hides. removing lime from and .welllng 
all kinds of. W. Dieterle . . . . . . . . . . . . . . . . . . . . . . . . .  5IQ.211 

Skirt lifter. M. R. Lucas . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 5IQ.053 
Slate or blackboard cleaner. J. Ruck.tlnat . . . • . . . .  5IQ.00I 

(CcmUnucci OR page '66) 
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ST U DY � H O M E 
BY O U R  EFFICI ENT CORRESPONDENCE METHOD, 

ELECTRI CITY,- M ECHAN ICAL � 
DRAWI N l t.M II: C H A N I CS, OR 12-page 
STEAM E N I I N E E R I N I .  Ca��e 

I NSTITUTE FOR HOME STUDY OF ENGINEERING.  
48·47 Blackstone Bui ld ing,  CLEVELAND. O H I O  

ACETYLENE GAS AND CARBIDE OF 
Calcinm.-AU abont the new I l lumlnllnt, i ts quu l l r iea, . 
chemistry. pressure of liquefaction, it! probable future, 
ex periments performed wit.h it. A most valuable serip8 
of art iCles, givinll ID complete form the pRrt lcu lars of 
t h is .ubject. Apparatu. tor maklnl( tbe I(as. Contained 
ill SC'ENTIFIC A M ERICAN SUPPLEM ENT. Nos. 99�. 
1 1104, 1 00 ' .  1 0 1 �, 1 0 1 4. 1 01 3, 1 1tH;. 1 0��. 
1 11 3  •• and 1 03�. 'l'he most recent apparatus of .iru. 
pie and more elaborate type described and l I Iu.tr .. ted 
in specilLl acety lene Supplement No. 1 O :J , .  Price 10 
cents ellch. To be had at this omee and from ni l news_ 
den iers. 

ti I�ru���ru�s, �i!�E��' 
ments for Bands and Drum CotpS. Low· 
est prices ever quoted. Fine Catalog, 400 
Illustrations, mailed free : it gives B ,nd 
Music& Instructions for Amateur Bands. 

LYON I; BEALL 33·35 Adami 8t • •  Ch;cago. 

TEA AND ITS EFFECTS.-BY JAMES 
Wood. M .D. An interesting paper discusstn!! the reln.­
tive position of theine among other stimulants nnd the 
physiological Ilction. tbat it is espable of exertln�. 
Analy.is of the tea leaf. Analy.is of symptom. In 
t beln ism. Effects of tea on the nervous system. Com-
g����;�F�g
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10 cent.. To be had ILt thl. olllce and from all news· 
dealers. 

�l
l
::!hrc':fl':� �'I.i� �.U;!Weag,

I
t':n�\'iY:��y. S

end 

FOR SALE or  on royalty. my patent Bootjack, 
broad claim. without competition In 

It. line. U. H. OlfeN. 1417 Tram. St., Galveston. Texas 

S horthand by' M ai l  ��r'le��l��!:l;'i 
Iesaon Free. Potts !Shorthand College, Wlllilloll1sport, Pa. 

WE MAKE :n���mrt!��
I
1.�y��:�.t',�=��

n
:,; 

contract work. Adr. Metal Workers, P. O. Box 2'IIJ5, N. Y. 

I �jf.t61'LAmRNS WANTED Irdll •• 
L ARBACH " co.  809 Rlbert St.Pbila.� 

I CE  llI A C H INRS, Corll ... Entrlne". Bl'f'w ,·,· • •  
nnd Botti ... · .. ' lli ac h l n l·ry. '.!.'HE VILTER 
MFG. Co� 8911 Cllnton Street, Milwaukee. WI •• 

55000 We offer cas b  for simple Idea&, patented 
or not. Send 10 cents to cover po.tage 

and expense, and we will send plan and partiCUlars. 
H. H. FRA N KLIN MFG. CO .. Syracu8e, N. Y. 

Iro:t()�i.i: iC!tte ITYPE. W H EIIL •• Y"ODELI LIXPERIMENTAL WDRK .. aw.L. ... 1IIEIft Ji!lVELTIEa • !.TC- "IoW 'O lITEraL wa",,1 laa NAaaAU BT N.Y. 

EXPERIM ENTAL MACHINE & MODEL 
Work. First-class equipment. Secrecy l(lI8ranteed. 
H .  ROBINSON " CO •• 6 1 6  Southern Bou l evaNJ, N.Y.Clty 
THE CmCAGO DRAINAGE CANAL.-
Description of 8 grellt enJ[tneerinK work undertaken to 
prevent t.he contamination of the city'. water .upply. 
With 6 ilIu.tration.. Contained In SCIENTIFIC A M BRI­
CAN SUPPLEMENT. No. 1  0 1 "'. Price W cents. 1.'0 be 
had at this olllce ILnd from all newsdealers. 

WillSON CARBIDE WORKS �:'''!l''am�:; 
of 200 Ibs. 115 f. o. b. New York. IncludlD!( Iron case 
packal(es. Patentees and manufacturers for export. 
Olllce 20 Malden Lane. New York. 

YOU want one. EverybOdY want. one 
of those self-llghtl� :Match Safe. 
�e?

rd
J�n:'n�e �:: :zt
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coin or stamps. pr- Aaents wanteCl. 
S. I. M A TCH CA SE CO., DETROIT, M I CH. 

WANTED For a sligar cane estate In the 
Malay PeDlnsula, a sub-maD8I(er 
wltb ""perlence both In Ileld 
and factory work. Al(reement 

ror 3 years. Salary commencing at Mexican f150 per 
�':.
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ROTARY ENG INES. 
�'" 

The varlouo effort. that have been made by Invent-
OrB during several I(eneratlons to overcome the de­
fects of this form of motor will be discussed In a 
.erles of article. now being published In the 

$dtntlnt Jlmtrlt4n Suppltmtnt, 
beI(1nnlnl( with the Issue of April 3d, and extending 
over a period of three weeks. These articles I(lve 
the bl.tory and development of the Rotary Engine 
from the year 1588 to the present day. The engrav­
lD!(s whlcb accompany the article have been pre­
pared from work. on the subject of Rotary En­
.gInes and from patent drawings of recent Inven_ 
tions, many of them showing device. of the greatest 
'Itlgenulty and Interest. Copies W cents each. 

MUNN & CO. , Publishers, 
361 Broadway, New York City. 

SU PPLEMENT. 16.00 a year. 
(',ombined rates. with 
SCIIIINTIJrIC AMIlBICAN ... 

© 1897 SCIENTIFIC AMERICAN, INC.



5£1;0 FOR I"IA/VDSOAf'E Iil. USTRATEIJ CATAJ.OGUE Sterling Cycle W"orks 
2 74 -2 78 Wa b a"h Av , Ch icago 

AGENCIES /N Ali. THE PRINCIPAL. CITIES. 

THE BICYCLE : ITS INFL UENCE IN 
Health and Diseue.-By G. M. Hammoud. M. I). A nl­
nable and interesting paper I n  wh ich the IiIUb]ect is ex­
haust ively trented trum the fo l l o w i n �  I!Itan d point8 : 1. The l1se ot  the cycle b y  person!! in hea.lth.  2. 'l'he use of 
the cycle b y  persons d isea!l!led . Contu.med i n  S C I Ks'n F i e  
T:1:�t��"at �gl��'ftf�"�� �':i, �c:,;;"sd�:rsI? cents. 

Graceful-
Waverley Bicycles are pleas­
ing to the eye. Their mech­
anism is perfect. What more 
could be wanted than the 
famous '96 Waverley greatly 
improved at such a price ? 

Better than them al\ Is the 1 897 $I 
WAVERLEY-with absolutely true 00 bearin gs-built on a n e w  principle 
-which sells at the fixed price of 

Send for a Catalogue. 
Indiana Bicycle Co. - - Indianapolis, Ind. 

"BROOKS", 
S PR I N G  S EAT POST 

u��.
e °T!\:���;:ltr.lt !�dJ�dF::! 

any wheel. Can use all saddle. If your 
dealer don't have it, wuI be sent on tf-jal, 

C. O. D. - satisfaction guaranteed.. Insist 
on h:���;�;R��� u;liO;O:Tc;�eel. 

t6'0 Marquette Building, • • • • Chleago. 

• • • • •  1 " " 1 1 . .. . . . . . .. .. .. .. .. .  11 1 . 1 11  .. .. .. .. .. .. .  . 

, '  .. 1 ' 1 1  • •  1 1 . 1 . 1  . . ..  1 1  .. 1 11 1 1 1 1 1 1 11 ' '' 1 1 '  .. 1 . ' ' ' ' ''  • 
• • • •  , 1 1 1 . 1 1 1 . 1 1 1 . ,  • • •  1 1 1  • •  1 1 . 1 1 1  .... . . . . . . .  ' • •  1 1 1  •• ., 
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Most Popular. 
More Crescent Bicycles 

made and sold than any 

other kind-56,000 Crescents 

sold in 1895, 70,000 in 1896. 

Crescent popularity grows 

steadily. 

The reason is plain : we 

sell at fair, fixed prices the 

best and handsomest bicycles 

it is possible to produce. The 

sa me qua lity to all, the same 

prices to all. I 
. .. .  11 1 1 1 1 1 1 1 11 1  .. ..  " 1 1 . 1  .. .. . . .. . . . ..  1 1 1 1 1 1 11 1 . 1  • •  

r' I;;ES����'-;;;;;�� I ';���� . 
I CHICA GO-NEW YORK 

C:tti\logue free. Agents everywhere. 
...... ...... _._.4 ._+ . •  + .... 

I ,itutifi, �mtri,att. 255 
��g��:g::��W-�!ig�;'�:.������:: : : : : : : : : : : : : : : :  �:; 
�g�� !,�'i;/:;U::;��eF: ·:L8uderdaie : : : : : : : : : : : : : : : : : �:� 
Soldering pan or table, H. T. Fellows • • . . . . . . . . . . . 680,260 
Speed In transmission of power, apparatus for 

SPi::,r��nl·�a���[;���: .::::::. ::::::::::::::: : : : : : �:1: 
�g��:a"J'��l:JJ::'g���*SI�r:�::: .�:. ���.���:.: =::� 
Stairway and fire escape, adjustable, G. H. Dyer . .  680,262 
St"W':fhe':'��e. �� . .  ���:��i.���: . ���: . .  � �l.�� . •  � 680,029 
Stave backing and hollowing machine, cask, A. 
Ste�';:'t�r.er: J. Pierpoint: : : .. : : : .. : :  : .. : : : : : :  : : : :  : .. : : .: =::irJ 
Steam boiler. H. See . . . . . . . . . . . . . . • • • . . . • . . . . . . . • . . . . • 680,0ti0 

�t,e:::: ��'i:".;,AM.S��'iilioCk: : : : : : : : : : : : : : : : : : : : : : : : :  �:m 
��::::: f:�:�&���e�· J:\?r�v�rn'ki.·.·.·: .. ::: •. ::::::: ..... : �:� 
�t::I: �����:::c'l!·rI'ilc���joote.·.·:::::::.·:: 

680'lli 
Stereopticon, A. Merkt . . . . . . . . . . . . . . . . . . . . .  ; . . . . . . . . . 178 
�t:�ft:i�::p�,;,l!t�,hl�IW: cu;.rter:::::::::::::: : :  
Stirrup, J .  H .  Stephens . . . . . . . . . . . . . . . . • . . . . . . . . . . . . . • 

��g�:.'��i�, ;�tr:.'�t.
I
�:.�:. �� •. �����: :::: : : :: : : : : :.: ,233 

��g::: �:.'t;Z:."k�lIAi�¥t.!�:::::::::::::::::::::::: �:l:J 
Strainer, C. M. Chapman . . . . . . . . • . . . . . . . . . . . . . . . . . . . .  579,956 
Street sweeper, H. Glanzer . . . . . . . . . . . . . . . . . . . . . . . . . .  580,128 
Stu:,n.r ci','?,fl'i."g alt.,���vg[t�:�i��: ��.����������: 680 
Stnmp puller, :t. W. Hannegan . . . . . . . . . . . . . . . . . . . . .  . 
Subaqueous pipe tunnel. E . �'. Sanford . . . . . . . . . . .  . 
SUf,posltory machine, C. L. Trusler . . . . . . . . . . . . . . .  . 
Te if.h��ed':ge:.�

I
.
l�: .�����.���. �.��. ������i.��: 680,335 

�:lrJ',!t�::�J�I�C�I\i.;�o����·.·:.·:.·:.·::.·.·::.·.·:.·.· .
.
.
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Tenpin ball, Boemermann & Olsen . . . . . . . . . . . . . . . . .  580,207 
'1'ie. See Railway tie. 
Tire and rim for wheels pneumatic, C. K. Welch . 
Tire. pneumatic;. C. K. Welch . . . . . . . . . . . . . . . . . . . . . . .  . 
Tire valve cap. ti. H. F. Schrader . . . . . . . . . . . . . . . . . .  . 
Tire. vehicle. G. H. Mackay . . . . . . . . . . . . . . . . . . . . . . . . .  . 
Tire, wheel, D. Crowther . . . . . . . . . . . . . . . . . . . . . . . . . . .  . 
Tool, combination. R. Campbell . . . . • . . . . . . . . . . . . . . . . 
Tool post, portable. T. Dowman . . . . . . . . . . . . . . . . . . .  . 
Torpedo mechanism, J. Chalmers, Jr . . . . . . . . • • • • . . . 680,304 
Toy garden lamp, F. �'allows . . . . . . . . . . . . . . . . . . . . . . . . 079.968 
Tracheal brobang. D. E. Bentzel . . . . . . . . . . . . . . . . . . . .  571J.�7 
Truck, car, J. C. Wands . . . . . . . . . . . . . . . . . . . . . . . . . . . • . .  580,241 
Trunk. P. H. Smith . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . • 680,198 
Truss, E. A. Glerasch . . . . . . . . . . . . . • . . . . . . . . . . . • . . . . . . • 580,042 
Tub. See Bath tub. 
Tubular drill for submarine work, T. Symonds . . . .  680,351 

��f8�:::'ko��'l':(h�g �a��:���;tan;: W: Clark:·. : : :  �:�M 
Type fln'shing machin'!. G. S; Eaton . . . . • . . . . . . . . . . • 680.125 
'l'ypewrltlng machine, � .. W. Hillard • . . . . . . . . . . . . . .. 
'rypewriting machine, A. H. Huth . . . .  o • • •  o • • •  o • • • • •  
Typewriting machine, C. C. W. Peck . . . . . . . . . . . . . . . . 

firJ':;.,r�:n-«r�)t�!�V�: .�:.������: : : : : : : : : : : : : : :  680,159 
Umbrellas, etc., tip and ferrule for, L. & H .  

Clarke . . . . . . . . . . . . • . . . . . . . . . . . . . . . • . . • • . . . . • • . . • . . . • 680.306 
Urinal, F. C. Ree • . . . . . . . . . . . . . . . . . . . . • . . . . . . . • . . . • . . . . 680,329 
Valve, P. J. Cahill . . . . . . . . . • . . . . . . . . . . . . . . . . . . • . . . . • . .  680,llB 
Valve, G. H. F. Schrader . . . . . . . . . . . . . • • • . . • • . . . . . . . . . 680,118 
Valve, check. J. Stone . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  680.294 
Valve indicator. J. T. Christie . . . . . . . . . . . . . . . . . . . . . . . 680,21i2 
Valve mechanism, J. A. Healy . . . . . . . . . . . .  o • • • • • • • • •  580,279 
Vehicle, child's. J. lI'enton . . . . . . . . . . . . . . . . . . . . . . . . . . • 579.970 
Vehicle traction device. D. M. B. H. Cochrane . . . .  580,254 
Vehicle wheel, A. Palm . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  680.216 
Vehicle wheel, rubber tired. J. F. Selberllnlf . . . . . . . 580,16( 

�:������'fr.���t����� : : : : : : : : : : · : : : : : : : : : : : : : : : : : : �:gg 
Veterinary file holder, S. B. Dunn . . . . . . . . . . . . . . . . . 579.966 
Votinlf machine, J. McTammany . . . . • . . . . . . .  680,I40, 680.141 
Wagon brake, O. T. Baker . . . . . • . . . . . . . . . . . . . . . . . . . . • .  680.031 
Washer. See Bottle washer. 
Washing machine. J. W. Stallings . . . . • . . . • • . . . . . . . .  680,065 
Watchcase pendant, F. Mink . . . . . . . . . . . . . . . . . . . . . . . . 571J.996 
Wat.ch plate, D. Harrington . . . . . . . . . . . . . . . . . . . . . . . . . 680,046 
Water closets, combined flush and siphon tank 

for. P. J. Brogan . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  680,034 

;:t:� �Y.t,:>t�8:�rlr'ii�;foid':.�I.I���: :�'.� � �:n: 
Water tnbe boller, J. E. gchlieper . . . . . . . . . . . . . . . . . .  680.197 
Water tube boiler, E. R. Stettlnlus . . . . . . . . . . . . . . . . . •  680,200 
Wick for burning hydrocarbon oils, Incombnsti· 

ble, J. B. Fenby . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  . 
Windmill. �'. B&lfley . . . . . . . . . • . . . . . . . • . . . . . . . . . . . . . . . .  

;i�3g:'8�r!!n?lr��erbY8iiij.e:::::::-". :::::::::::.: 
Wire stretcher, J. M. Marshall . . . . . . . . . . . . . . . . . . . . .  . 

;�';,'i,�t::e1':�.r-Wil�;,�.���I.���: ..
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ro'i��:';;Ck�'5-� �?�=��.r: . . • . • • • • • • • • • • • • . • • • • • • • .  680,275 

TRADE MARKS. 
Alloys. metallic. ButJalo Brass Company . . . . . . . . . . . .  29,783 
AnW;,e,r;,I��n:�u����o

�u�:a��!r: &":E.rc!i 
Works . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 29,785 

=:�Hr.';o�n����.�: �: .�:.���I.��: : : : : : : :  �:� 
Beer. IBj{er, Dobler Brewing Company . . . . . . . . . . . . . .  29,800 
Beverages, carbonated, Liquid CarboniC ACId 

BOIr::.:"���� ��:r�� . •  teaii; ·or · &iii; iiquid 29.tm 
under pressure, manholes and covers for, R. 
Munroe . . . . . . . . . . . . . • . . . . . . . . . . • • • . . . . . . . . . . . . . . . . . . .  29,809 

Boots and shoes, Rice & Hutchins . . . . . . . . • . . . . . . . . . 29,7'17 
Busks. side steels and stltJeners for corsets, stays 

and belts. R. J.  Paul.  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 29,779 
BUtltJes, pads and sleeve extenders, Wamer Bro-

thers Compan.y. . . . . . . . . . . .  . . . . . . . . .  . . . .  . . . .  . . . .  . . .  29,778 
Can3r'���ft !��rf�=c���d�,�o:f:i::iRfn 
Car Cs"e':f.�W';'ie· ·iT: ·Kliiium· ManufaCturing .�g:: 29,799 

panT . . . . . . . . . . . . . . . . . . . . . • . . . . . . . . . . . . . . . . . . . . . . . . . . . 29,810 
ChamOIS skin polishing cloths. John Bright & Bro-

thers . . . . . . . . . . . . . . . . . . . . . . . . . • • • . • . . . . . . • . . . . . . . . . . .  29,782 
Clothes pins, A. W. Dodge Clothes Pin Manufac­

turing CompanI . . . . . . . . . . . • . . . . . . . . . . . . . . . . .  29.806, 29,807 
Foc:,�ae�:.�'M��n�

r
I= :.r�&� �g:J'e��t ·s: 29,800 

L. Bartlett . . . . . . . . . . . . . . . . . . . . • . .  , . . . . . . .  . .  . . . .  . . . . .  29,7!l7 
CotJee, malt. Coenen's Malt and CotJee Roasting 

Company . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 29,796 
Electrical machinery and conductors and contriv­

ances. British Insulated Wire Company .. 29,811, 29.812 
Flour. Diastase Flour Company . . . . . . . . . . . . . . . . . . . . • .  29,787 
�'Iour, wheat, Ballard & B8J1ajod C.ompany . 29,788 to 29,792 
}I'lour, wheat, Meyer & Bulte . . . . . . . . . . . . . . . . . .  29,793, 29,794 
Food extracts. malted dry. Horlick's Food Com-

pany . . . . . . . . . . . . . . . . . . . . . . . . . . •  ' . . . . . . . . . . . . • • . • • . . . • 29,796 
Game boards, H. I •. Haskell . . . . . . . . . . . . . . . . • . . . . . . . . .  29,775 
Inks and carbon papers, duplicating, F. S. Web-

ster Company . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  29,776 
Medicated non-alcoholic beverages, Brunswick 

Pharmacal Company . . . . . . . . . . . . . • . . . • . . . • • . . . . . . .  29,803 
Pop corn, J. B. Myers . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  29,786 I 
Ribbons, velvet, J. Mllj!ee . . . . . . . . . . . . . . . . . . . . . . . . . . . .  29,780 
Steam, oil and ammoma separators and steam ex-

haust heads. Direct Separator Company . . . . . . . .  29,804 
��\���.r.�:ir�h�n�C';:'.:'Weberei ·zil Linden:·:::.: �:� 

DESIGNS. 

I���.;.
p���� Wr�:::�

I
�: .?:. � .. �.�����: : : : : : : : : : : : :  �� 

Cane fabriC, H. B. Morris . . . . . . . . . . . . . . . . . . . . • . .  26,874, 26,875 
8�[�:.f.ep����t�: �· l�=e: : : ·. : : : : : : : : : : : ·. : : :·:�:�: ��n 
Prism light. O. H. Bas�in . . . . . . . . . . . • . . . . . . . . . . . . . . . .  26,867 
��:::: 

IIra�� :. �1:dao"WS��:iCwiii';iow: : : : : : : : : :  �:= 
Prism file, o. H. Basquin . . . . . . . . . . . . . . . . . . . . • . . . . . . . .  26,866 
Prism tile, �'. c. Soper . . . . . . . . . . . • . . . . . • • . . . . . . . . . . . . . • 26,865 
�'t�.rn':flt'h'!:J\!e�o�����giej.· . .
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A prin t."d copy of the specification and drawilll< of 

any patent in the foregoing list, or any patent In print 
issued since 1863. will be furnished from this office for 

�� crg!Spal�g['�!!r!eg�e:::� s;:!:'iiht'i, n���� 
n&�b� 

Broadway. New York. Special rates will be !!Iven where 
a large number of copies are desired at one tIme. 

� Sometimes You Wondtr 
YCI¢.s whether it is profitable to handle a machine 
that lists below $JOO. Look at the '97 " Patee," 
highest grade only, at $60 ; made of the fmest ma­
terial throughout, with standard lines, narrow tread, 
large balls ;  in fact, all up-to-date improvements, and 
the handsomest finish on any machine. Absolutely 
and liberally guaranteed. 

m= Write for Catalogue and Terms to Agents. 
PEORIA RUBBER & MFG. CO., PEORIA, JLL 

HAL F A CEN T U R Y  OJ!' CYCLES. -AN 
i n te rest i n �  h i story of the cycle from i t s  ori�in up to t h e  
pl"e3ent t i me. '!' he first crank-dri ven bicycle. 'j' he 
. , bone .. �hflker t J  and its 8ucceSbors. 'l'he  tr icyc le.  '!'h e  
modern whee l .  Cycle  b u i l d i n u :l. science. Poi n t s  o f  I Dl ­
p--'�(H· e l 1 l e n t. 'P h e  Imen mat ic  t i re. A h u n d  and toot c)"c le . 
With 9 illustrations. Contained In SCJFNTIFJC AMERJ­
C A N  SUPPLEMENT. No. 1 0 1 � . Prlce l0 cents. To b .. 
bad at this office and from all newsdealers. 

No. 4 
BULLS­
EYE • •  

$12.00. 

As Simple as a 

Pocket Kodak. 
Loads in ciayligi!t with out Ji2ht-proof 

Fdm Ca.rtrid2es. fitted with aihroiDa.tic: 
lens, improvea shutter and set of three stops. 
Handsoiile finish. 

EASTMAN KODAK COMPANY, 
Rochester, N. Y. 

Cbt-Park-Sprlng-Saddlt 
U nequaled for Easy Riding 

the Park spring, the 
Is relieved from In. 

jar, which is the 
unpleasant feature 
abont cvclinlf. 

On receipt of price. 
we will ship to any 

::ll!.·l�l':; f�r y=�';,llfht, with the privilege <!f return: 
Ing it after a week's trial, If not entirely satisfactory , 
you to prepay express chal"l<es. and npon receipt of saddle 
will at once refund money. pr- Sen" few cataloce l�ee. 

p;:;''t:ftr,:!ents l� ��r� �o'h"��o�! 'T°:t:!i·o, 
e&hi�� 

ON LY PRACT I CAL M AGAZ I N E  CAM E RA. 
S U N ART'S 

" VENI ,  V IO l  VICI ," 
SU NART MAGAZINE.  

SUNART FOlDI NGS 
Bend for IDustrated Cata· 

lOIr11e-2 cent stamp. 

!'l U N A  It 'I' I' H O T O  CO . . ROC H ":S'l' E It ,  N. 1' .  

THE WATERLOO AND CITY ELEC-
t,rlcal Und erground Rllilway. Details of con.�ruction of 

�I�'!�rc�! ���::��Wi!]�i�r����;��a::do.fb�
a
t:ty ��,��: don. With 24 il lustrations. Contained in SCIENTIFJC 

A M ERI C A N  SUPPLEMENT. Nos. 1 0!l7 and 1 0!lS. ·Prlce 
10 cents each. To be had at this office and from al l 
newsdealers. 

Boats, Skiffs, Canoes,  Launches A L CO V A PO R  L A U N C H  

-. ,It High Ifrade 8portllll<. Motor controlled from bow. Valve move-

,t Ii I Athlet,lc. G:rmnastlc, and ment. 12 to 1. 16 to 00 ft. Launohes. 

NIJ.'i.IiII"I[II.'i!!l� B oat i n g Supplies. M-" Twins Screws a specialty •. 1. 2. 3. 
"" prices are from 15 t.o 25 5, 7, 12, 14, and 20 H. P. No hcensed 

_ per cent. lower than otber eJIIrlneer or pilot 
reliable dealers. pr- Catalogue on applicaUon. reqnlred. Speed 

SECOND-HAND LAUNCHES ALWAYS ON HAND. and safe� guar-
WM. WOOD, 11) West l :&iltb St" N ew York. ::::g='

Na�gt�� 
or Gasoline used. 
No dl88jlT(leable 
vibration. M ANUFACTURE OF BICYCLES. -A 

very comprehensive article �lvl n &!  the detu ils of con .. 
structlon of every part of these vehicle.. With 16 en­
grnvin.cs. ContaiJJed in Sf:l leN'rIFle A M EltiCAN SUP· 
1 'r .1C)tJ!:"T. No. nos. Proce 10 cents. To be had at this 
office and from all  newsdaalers. .,.. :�:Ao"1s ENGINE CASTINGS 

both Stationary and Marine. Dynamo 
and motor parts and complete Machines, 
Electrical Supplies, Telephones. 

JJr Send stamp for catalog. 
M IANUS ELEC. CO.,  Mlanus, Conn. 

IMPERIAL BALL B EAR ING AXLE 
A written l(11arantee with each set o f  axles. 

97 P ATTE R N  
�,OOIl ... r 8  I n  u se. 

Indorsed by the lead In;: 
carrlaJre builders. 

Reduces fnet,lon 75 per 
can do the work of two. MechaniMlly 
��� °l����:ze'b:��e and Testimo Bend free on appUcaUon. Imperial Bal l 

Axle  Dept . ,  1 84· 1 90 Lake Street , Chicago, l I I .  

BALL BEARING AXLES AN D  RUB-
ber 1'ires.-A paper read before the C'arrialle B n i l del"s' 
Nat I on a l C:onvention, P h i l a.delphia. October, 1 8.44:. show­
i n" the advantalle to be deri ved from the use Of ball  
bearings and pneumatic tires in roRd vehicles. Con­
tamed In SCI1r.NT I F I C  A M ERICAN SUPPLEAI ENT. No. 99�. Price 10 cents. To be bad at this office and from 
all newsdealers. 

P'" S .. ul. Ten Cents in 1891' Catalogue. 
Marine Vapor Engine Co •• H. Jersey Av., Jersey C ity, N.J.  t1j,ortallle Striking Bag. 

A Home Gymnasium. Stand in corner when not using. Agents Wanted. Send f� 
��t:!":�:��!O�e.ClJ_ St., PIdIoda., " 

THE MASK AND FALSE NOSE IN-
dustry.-Full  details of the method of manufacturinlf 
false noses and fu]se faces i n Paris. With " i l lustrations. \ :ontn ined in SCIICNTIFIC AM ERICAN SUPPLEMENT. No. 
t OOS. Price 10 cents. '1'0 be had at this ofllce and from 
all newsdealers. 

D IXON 'S &9 1 saves wear of chain, pre­
vents rust and in�reas('s CYCLE  C H A I N  ease, speed and comfort. • 

8RAPH ITE pr I t  will pay you t o  
send 10 cents for sample. 

JOS. DIXON CRUCI BLE CO.,  J ERSEY CITY, N. J . .  

LOCK U P  YO U R  W H E E L ! � Keep your Blcyele safe from strang-
l1'lll nj��T I.1� Glm ,I . · O M B I N A TION I. I I C K  , 12 combinations. � oz. wellfht. Price 

:.. .... 25 cents. llIustrafed catalolf of Bi-
.. " cycle Snndrles free to dealers only. 

148 N. FCJ!3i St�' pl!:!.\��l:tla, Pa. 

Cbt WOrdtn Hltkory 
Jramt Wbttl 

A perfect cushion frame which destroys all vibration. 
can be iaken apart and reassembled. and In case of 
fracture can be replaced by anyone. 

A Simple, strong, and rigid connection. No brazing • 
Tbe strongest and easiest riding wheel made. 
A lI ill"lI (� rRde Ili cycl e in all Its parts. 

tbe Worden Hickory frame gyde Works. 
SyraCU$t, n. Y., U. S. JI • 

TO EARN MORE,  LEARN MORE .  Electrical , Mechanical , Steam and other Engineering Branches Taught by Mai l . 
• • • • •  THE COR R ESPON DENCE SCHOOL OF TECHNOLOCY . CLEVELAN D OHIO. 

© 1897 SCIENTIFIC AMERICAN, INC.



�ilverti$ement$. 
O RD I N A RY R A 'I'E",. 

I n s i d e  POKe, ench i n sertion - - '7 :»  cents a l i n e 
H u c k  l"Il Jle. eRch h H �ertion - - - - $ 1 . 0 0  a I i n �  

rr For s<nne classes of Advertisl}7lWnts. Special ami 
HilJhl'T rates are required. 

'l'he above are cbarliles per agate Hne-about eig-ht 
words per line. 'J.1his notice shows the width of the hoe. 
8!ld is set in agate type. Enllravings may head adver­
tisements at the same rate per agate line, by measure­
nlent. as the letter press. Advertisements must be 
received at Publication Office as early as 'l'bursdar 
lIIorning to appear In the following week.'s issue. 

Rid� � Cb� � OIiU� ! 
� A 
E N 
V D 
E � 

R R 
� E 
R L 
E I A A 
D B 
Y L 
� E 

Strictly high grade. -Features-attractive, prac­
tical and substantial. Agencies offered 

for unoccupied territory. 

JO,OOO Mile Recoroer. 
Made Entirely of Brass. 
Absolutely Accurate. 
No Steel Springs to Break. 
Cannot Jump the Figures. 
Parts are Interlocked. 
Registers Miles and Tenths of Mile. 
Correct in size to look well on wheel. 

¥ ¥ ¥ ¥ ¥ ¥ ¥ ¥  

(bt 
(rum" 

eli". 8., '1 . . ' .. ': .. . :X 
'<1:, . .  
, 

The only Adjustable Clip made. 
Can be adjusted to any angle of spoke. 

IT Send tor our New Art Catalogue-f'·" tor the asking. 

The Waterbury Watch Co. 
WATERBURY, CONN. 

���RTER GASOLI NE  ENG I NE  

Ifi 
is used for a l m ost every 
pu rpose power is app l i ed 
to u n d e r  th e su n ,  and i s  
u n e q u a l e d ,  

. " _  
Full particulars by addressing . .. 

. - CHARTER GAS ENG INE  CO .  
. Box 1 4B ,  Sterl i n g ,  I I I .  

The 
American 
Bell Telephone 
Com pany, 

125 Milk Street, 
Boston, Mass. 

This Com pany owns 

Letters- Patent No. 463 , 5 69, 

granted to Em ile Berl iner 

November 1 7, 1 89 1 ,  for 
a combined Telegraph and 

Tele phone, covering all 

forms of  l\ I icrophone 

Transm itters or contact 

Telephones. 

J t itutiflt !mtritIU. 
To THOSE INTEND·ING BUILDINGr------..... 
To insure a perfect and permanent finish on all natural interior woodwork the use of 

the WHEELER PATENT WOO O  FI LLER is essential. It leaves the wood pores transparent. 

AN OUTS I D E  PAI N T  that outlasts lead and oil paints, is B R E I N I G 'S L 1THOGEN S I LI ­
CATE PAI NT, especially adapted for buildings exposed t o  salt air. 
Architects and owners, in their own interests, should see their specifications carried out in full; and examine bil ls 

for the articles spe�ified before accepting work as satisfactory. 
References-Most of the leading architects throughout the U. S. Sole J;Ila.nufacturers of the above articles. 

TH E BRIDG EPORT WOOD FINISH ING CO. ,  New rlilford,  Con n .  
New York, :>40 Pearl Street. Ch icago, :> ' 5  E. Lake Street. Bostan, 85 Oliver Street. 

At 

Don't be Satisfied 
with "Good Enough" 

These are chips from machine 
steel-the kind of steel used by 
most bicycle makers. 

It is cheap to buy and easy to 
work-the "good enough" kind. 
Can be case-hardened only-that 
is, a thin skin of hardness that 
soon wears through. 

These are chips from crucible 
steel-the kind of steel that VIC 
TOR BICYCLES are made of. 

Very expensive to buy and 
very expensive to work-but 
strong and safe. Hardened in oil 
clear through, making one part 
of the piece as hard as another. 

��VICTOR GRADE" means BEST. 

Send for our catalog and learn all about it 

OVERMAN WHEEL CO. 
NEW YORK. BOSTON. OllCAGO. DETROIT. 

DENVER. SAN FRANOSCO. PORTLAND, ORE. 

I p .  Bieve!ee, W atcne • .  Guns) HU(rgiea H ·,rnen, 1 
rICH Sellmlg :\iaehiut'. Org&;ll Pianos sarep.,Toola l 

4 Seales or ::t.U Tarietiea : ,,,d l00u otherartleJel 
List. free CHICAGO Sc.U.K l.o . ChlC!lgO i i i .  

WE MAKE OUR TUBE 

J E SSO P 'S S T E E LTHB\Vr 
F O R  TO O L S , S AW S  E T C.  

W':!! J E S SOP & S O N S  L: �  9 1  J O H N  5 T  N E W  Y O R K-

of FIFTY CARBON STEEL 
Because a Tube like this of our Is just as strong as a Tube like this of 

While WEIGHT FOR WEIGHT In a Bicycle our FIFT V C A R B O N  Steel wtll iast so long 

and T \V E N T Y - FI V E  C A U RON Stee l will last only so lon� . • • • • 

N O T E  T H E F U L L  I M P O R T  O F  T H E  P A RA L L E L  L I N E S .  
The comparison which they �raphically make Indicates the result o f  t he  prolonged investl�a­

tions of the most practical experts of thp world . 1.'bat the tests in our own laboratorv corroborate these results i s  merely 8 0  much to its credit : 
t��:cf:s

e
ol�ire

i
�t �e"s��f

a�:���s\��tro
� .th,r,H(I8'�l�:;l�rtE�oAr�J�e trial to have been made i n  

"l'he margin of safety Is greatly increased by the use of th i s  tuhe. Flvery bicycle manufacturer 
should use it ; every dealer should insist on havinll I t ; every rider should demand it. 

Send tnr ( :" t.aZ()(JIIP.. T H E  P O P E  T U B E  CO. , HARTFORD. CONN . 

[A.PRIL 1 7 , 1 897. 

Don't Be 
Persuaded 
i n to paying a h igh 
price for a Swiss 
watch. Waltham 
Watches are the 
most accu rate mnde. 
The "RIVERSIDE " 
and "R O YAL " 
movemen ts 
particularly recom ­
mended. 
For sale by a l l  retail jewelers. 

(rlbun¢ � BieVd¢ · 
Tested and True. 

The E n. fl i e d  R II I I U i li a  \V tlt" f' l  i ll t h e  \\r o .·l d .  
IT Send for CataWg1u. 

THE BLAOK MFG ,  00 "  ERIE, PA, 

P R I ESTMAN SAFETY O I L  EN G I N E  
at';! ����!�esmf.'if�;�;��

e
t����re .---

No Extra Insurance, No 
�team. No Gas • .No Gasoline. 
Reliable. Safe, Economical. 
and Convenient. Chosen by 
Nine Goverr..ments. Used for 
nearly every purpose. ' - . P ll i E S T M A N  & CO . . l ncorp · d .  
5 3 0  B o u r s e  8 I ds::..  I'll I 1 .A H E 1 . I'II L' ,  I'A . HlY-JORIS' 

TA&III,a� 
STEAM PACKING 

noiler Coverings, Millboard, Rooting. 
Building Felt, Liquid Paints, Etc. 

DESCRIPTIVE PRICE LIST AND SAMPLES SENT FRE& 
II, W, JOHNS MFa. CO. ,  87 Malden Lane. N. y_ 

I � H. P. H A  S O I. t N E  E N G I N E !>'  $ 1 00 
H. B. Maxwell, 420 W. Court St., Rome, N.Y. 
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