
COMBINED CYCLING AND BOATING M ACHINE. 

Land and water have been traveled over by vehicles 
or devices wherein each was adapted to its special 
sphere. Seldom have land and water been laid under 
contribution by a single mechanical dGvice. It re­
mained for the genius of a citizen of Chicago to devise 
a machine for both use and pleasure, which should en­
able his fellows to traverse with great speed either 
land or water, proceeding readily from one on to the 
other. This Mr. Thore J. Olsen hali' done by means of 
a combined tricycle and boat, or boats, so connected 
that they operate together most perfectly on 
either element, although it. takes but a mo­
ment to separate the boat from the tricyle. 

In the accompanying sketch the machine 
is shown ready for use. It consists of twin 
boats rigidly connected and a tricycle con­
nected to said boats so ingeniously arranged 
that the machine is propelled and steered 
by the same mechanism. This machine has 
the most perfect stability in either element, 
is light, sightly, and attractive, producing 
the liveliest interest when exhibited on ac­
count of its originality. In this device the 
travelCl' may carry his necessary baggage, 
tools, and hunting and fishing tackle, yet 
the whole device without load weighs but 
from 50 to 75 pounds, and while it is ar­
ranged to carry but one person on land, 
its buoyancy is such that it will carry two 
and sustain three or more persons on the 
water. Thus the traveler, the pleasure seek­
er and the military man will not be hin­
rlered from reaching each his destination 
on account of floods, washed-away bridges 
or no bridges or pontoons. This device has 

J cieutific �tuericau. 
AlloYfli of Iron or St.cel and Nickel, 

A process of manufaetm'ing nickel steel has been 
recently patent.ed hy Mr. Eo F. Wood, of the Home­
stead Steel Works. The invention concerns, chiefly, 
the method of introducing the nickel into the presence 
of the melted iron or :steel and securing its !admixture 
therewith, and it consists in effecting the reduction of 
oxide of nickel in the presence of the fused iron or 
steel, either before or after the decarburization of the 
pig metal, by mixing the oxide of nickel with carbon 
and exhibiting the mixture to the metal fused or in 

OLSEN'S CYCLING AND BOATING MACHINE. 

been patented and its capacity and popu-
larity demonstrated during a part of the past season. 1\ the process of fusion, so that the nickel ore may be 
Further particulars with reference to this improve- reduced. The nickel oxide used may be any of the 
ment may be obtained of Mr. T. J. Olsen, 427 W. 

I 
natural ores, or what is known as .. artificial" nickel 

Madison Street, Chicago. lore, which is preferable on account of the leanness of 
•.• , • I the natural ores, and generally analyzes about as fol-

AN APPARATUS TO CONSUME SEWER GAS. lows : Iron, 23'870; nickel, 48'230; phosphorus, 0'007; 
An improved means of conducting away the gas from I 

silica, 1'900; sulphur, 0'264; copper, trace; oxygen and 
privy vaults, with the design of also making it availa-

I 
earthy matter, 25'729 per cent. 

ble for illuminating purposes, is shown in the accom- The process of manufacture of this nickel steel differs 
panying illustration, and forms the subject of a patent only from the ordinary open hearth or Bessemer pro­
issued to Mr. Jacob Eckhardt, of No. 3913 Vest Avenue, cess in the manner of introducing the uickel, which is 
St. Louis, Mo. The top of the vault is covered with thus accomplished. The nickel addition is prepared 
a tight-fitting, somewhat triangular-shaped hood, by grinding or otherwise pulverizing the nickel oxide 
through which the receiving tubes of the vault de- and then mixing it with powdered charcoal or coke in 
scend, by means of close joints, so that the volatile the proportions of about one part, by weight, of carbon 
gas will not escape from the hood into the tubes. A with three parts, by weight, of pulverized nickel 
discharge pipe leads from the bottom of the vault to l ore. If a lean natural ore is used, a smaller percent­
the sewer, and from the apex of the hood a pipe leads age of carbonaceous matter will be required, and 
to an intermediate receiving chamber, from the top of if the proportion of nickel in the material used is 
which a pipe is extended to a coil in greater or less than before mentioned, the amount of 
a heating chamber, and thence to carbonaceous matter should be correspondingly in-
the bottom of a storage tank. Any creased or diminished, the object of the carbon being 
vapor mixed with the gas is design- to effect the reduction of the oxide of nickel, the exact 
ed to be condensed in and flow back I proportions of carbon added being easily determined 
from the intermediate chamber to I in practice. The nickel and carbon being intimately 
the vault. A burner in the heat- mixed, are formed into a plastic mass, with a sufficient 
ing chamber is contlected by a pipe quantity of some binding material, such as tar or sili-
with the top of the storage tank, cate of soda, and this plastic material is formed into 
from which also extends a pipe for small masses, preferably bricks, which are compressed 
the supply of other burners, where into a solid condition. The purpose of this pressure is 
the supply of gas from a system of to compact the materials, so that they can the more 
connected vaults may be sufficient readily be kept immersed in the melted metal. It is 

\ 

ECKHARDT'S APPARATUS TO CONSUME SEWER GAS. 

to utilize it for illuminating purposes. The coil-heat­
ing burner may be supplied with gas from other 
sources, if desired, and, the chamber being closed, an 
upward current is produced in the coil, while the gas 
is superheated so that it will not afterward deposit 
moisture. The apparatus is designed to be of especial 
value in getting rid of and rendering innoxious the 
very dangerous sewer gas, even where such gas cannot 
be turned to use. 

.. .... 

MOULDS for casting iron can only be made in sand. 
Iron or other metallic moulds chill the iron and it does 
not fill well. The great heat at which iron melts will 
burn any other material, or will stick so as to break 
the mould. 

preferable to previously dry the ore, so as to render 
the bricks more compact and to prevent the presence 
of water. The amonnt of oxide of nickel contained in 
these bricks can b e  readily determined by a previous 
analysis of the ore (natural or artificial) of which they 
are composed, and on the quantity of such bricks used 
with a given charge of metal will depend, of course, 
the percentage of nickel contained in the resulting 
product, which may vary in any desired degree, accord­
ing to the character of the nickel iron or nickel steel to 
be manufactured, it being understood that an allow­
ance should be made for the loss of about 10 per cent. 
of metallic nickel, which passes into the slag and is lost. 

The amount of this loss varies, however, somewhat 
with the different processes of iron or steel manufac­
ture. 

The application of the process to the open hearth 
furnace is thus described: The open hearth furnace 
being suitably heated, a proper proportion of nickel­
addition bricks is placed on the hearth, mixed with 
the charge of pig metal, which is so placed as to pre­
vent the bricks rising to the surface of the metal as it 
melts, after which the open hearth process is carried 
on in the usual way, the decarburization of the pig 
metal and its subsequent recarburization, together 
with the addition of spiegeleisen or ferro-manganese, 
being conducted in the usual manner. The effect of 
introducing the nickel addition in the manner de­
scribed is that the oxide of nickel is reduced in the 
presence of the melting or melted pig metal, and the 
metallic nickel thus produced becomes intimately 
mixed with the iron, while the earthy and foreign mat­
ter of the nickel ore is melted and unites with the slag. 
The process applies also to the use of the nickel addi-
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tion in the basic process of decarburizing pig metal 
without any other change than the addition of the 
nickel bricks, and it is found preferable in the basic 
process to add the bricks after the addition of the lime­
stone and before charging the pig iron, so as to bring 
the nickel bricks into more intimate contact with the 
melting iron or steel. 

When used in connection with the Bessemer process 
it is preferable to introduce the nickel additions into 
the iron ladle as the molten pig metal is being charged 
into the converter, if the iron were hot enough at that 

stage of the process' but as this is usually 
not the case, it is better to introduce the 
nickel brick into the Bessemer converter 
befor the molten metal is charged, no other 
change in the conduct of the Bessemer pro­
cess being required: or the nickel bricks 
may be added to the Bessemer metal in the 
steel ladle at the end of the process, the 
steel being blown hot enough to cause the 
complete fusion of the bricks, in which case 
the nickel ore will be at once converted into 
metallic nickel and mingled with the liquid 
steel. 

Water Pon'er Electricity, 

The description by the Elect1'ical World of 
the most powerful plant in this country for 
the transmission of electric power is inter­
esting. The plant is now in course of con­
struction for the San Antonio Electric Light 
and Power Company in the San Antonio 
canyon, in Southern California, There is a 
minimum flow of 1,300' of water per minute, 
affording a head of about 400'. The water 
is brought to the power station through 
1, 900' of 30' and 600' of 24' double riveted 

sheet iron pipe, which involves a loss of head by fric­
tion of 12', leaving 390' effective head or running 
pressure, The power station is provided with four 
double nozzled Pelton wheels 34" in diameter coupled 
direct to the armature shafts of as many Westing­
house alternating current generators of 200 horse 
power each. 

The current generated will be carried on two No. 7 
bare copper wires down the canyon to a point where 
they diverge, one running to Pomona, 15 miles, and 
the other to San Bernardino, 28 miles, covering by the 
return circuit in the latter case a distance of 56 miles. 
By means of transformers, the potentials will be 
raised at the generating station to 10,000 volts, and 
the current carried at this pressure to sub-stations just 
outside the cities named, where, by means of step­
down transformers, it will be reduced to about 1, 000 
volts and then distributed for both light and power 
purposes. 

.. I.'" 

A NOVEL DESIGN FOR A BADGE. 

The badge design shown in the illustration, having 
an interior representation of a globe surrounded by a 
series of women's heads, has been patented by Mr. W. B. 

MUNGER'S "WORLD'S FAIR" 

BADGE. 

Munger, of 21 North 
Fifteenth Street, Har­
risburg, Pa. The orna­
mentation forms a re­
bus, enigmatically ex­
pressing II W o r l d ' s  
Fair," while an eagle 
surmounts the body of 
the badge, 

.. , 

L urn Ino"Uy of Vacu 11111 
Tube .. , 

In the course of a dis­
cussion before the Brit­
ish Association on a pa­
per by Prof. Schuster 
on "Primary and Sec­
ondary C e l l  s," Mr. 
Crookes stated that if 
a long vacuum tube 
containing oxygen ex­

hausted to a point giving the greatest luminosity is 
held somewhere near a plate connected with one of the 
terminals of a high tension coil it becomes very lumin­
ous. If the tube has been lighted and put in a cool, 
dark place, and thereafter held near a coil, it remains 
dark, ana no amount of placing it near the coil will 
make it luminous. If the tube is rubbed, it suddenly 
flashes into luminosity, and remains so; but if laid 
down in a dark room for an hour, it becomes non-sensi­
tive again. It seemed to him that the gas inside the 
tube requires to be put in a state of disassociation. 
Prof. H. Von Helmholtz, who was one of the lions of 
the meeting, said he believed that in these vacuum 
tubes, if there is a little stratum of gas adhering to the 
surface there are always molecules, which can be 
separated into positive and negative. There is really 
a measurable stratum of air adhering to the interior 
of the glass tubes. If a rarefied vacuum is made, the 
greater part of that air goes away ; but there are 
always traces of gas left, even in the vacuum of a 
glass tube which is completely melted. 
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Wonders of Natural Gas. 

The Pittsburg IJispatch says: Pittsburg is again a 
great gas city. Never since the early days of natural 
gas has this precious fuel been so abundant. The 
prediction by the IJispatch at the discovery of the 
Pinhook field that there was an abundance of gas for 
ten years has more than been fulfilled. With the ad­
ditional discovery of the new field at Elizabeth, gas 
experts claim the outlook was never brighter. The 
Philadelphia Company, it is said, is even reaching 
out for contracts from manufacturers, a thing it has 
not done for several years. 

The men best posted claim there will be more gas in 
Pittsburg this winter than any time since the palmy 
days of the Murrysville and Grapeville·fields. Though 
gas is again plentiful, the value of it is thoroughly un­
derstood. The prices now paid are the greatest ever 
known in the history of the business. The famous 
Snee well bas been purchased by the Carnegie Steel 
Company, Limited. The exact amount paid by the 
company for this territory is not known, but the price 
asked by Mr. Snee for his famous well and the lease of 
3,500 acres of land was $150,000. 

The far-famed Hess well, which was the first discov­
ered in the great Pinhook field, is now practically sup­
plying all the Philadelphia Company's lines. From 
this one well is drawn the supply for the Brilliant 
and Herron Hill pumping stations and all the towns 
along the Allegheny River from Tarentum to Pitts­
burg. Notwithstanding this tremendous strain, it is 
claimed 20 per cent of the gas is blowing off at the well. 
It is like the early days of natural gas, when the pres­
sures were so high it was impossible to hold the full 
volume in the lines. A remarkable fact in regard to 
the Pinhook wells is that they have been constantly 
increasing in pressure since they were first drilled. 
This is especially true of the Pinho ok wells that have 
been drilled near Mil"A;own. They now gauge double 
what they did when completed. 

The Hess well is now acknowledged the largest gas 
well and greatest volume well that has ever been 
struck in any field. This is proved by the fact that it 
supplies nearly all the Philadelphia Company's lines. 
The well is actually doing more than any six wells the 
Philadelphia Company ever had in either the Murrys­
ville or Grapeville fields were ever able to do. At six 
o'clock on the evening of August 5 there was a line 
pressure of 987 pounds at the well. 

The Philadelphia Company has never had a line 
pressure equal to this since the days when the Murrys­
ville and Grapeville fields were at their height. 

The drill has proved the enormous extent of the 
Pinhook field, though it has as yet set no limit to its 
richness. It is from 15 to 20 miles long, and no one 
yet knows how wide. With this field and the one at 
Elizabeth at the big Snee well, it shows more gas in 
sight for Pittsburg from these 
two new fields than ever before. 

Though the Philadelphia Com­
pany was unable to come to 
terms with Mr. Snee, it pur­
chased a farm in fee simple close 
to the Carnegie lease. One por­
tion lies so close to the Snee well 
that the company is now putting 
up a rig within 125 feet of the 
great gasser. The supply al­
ready assured in Pinhook, with 
what is expected there, puts 
not only this company, but the 
People's Company, in as good 
condition as ever. 

.... .. 

The Faste .. t Bicycling. 

John S. Johnson, of Minnea­
polis, on September 22, rode a 
mile on a kite-shaped mile track, 
at Independence, Mo., in 1 min­
ute 56� seconds. Experienced 
timers and judges are said to 
have taken the record, to avoid 
possibility of error. Two horses 
hitched to sulkies used to en­
courage the trotters in their 
work were selected to make the 
pace, one going to the half mile, 
while the other accompanied 
the wheelman over the latter 
part of the journey. Johnson 
Iilet a record-breaking clip from 
the startl covering the first quar-
1ler in 29� seconds. The half 
was reached in 58! seconds, and 
here the tired horse pulled out. 
A fresh one came in front of the 
plucky rider. The three-quarter 
pole was reacbed in 1:28�. It hardly seemed possible 
that the wheelman could keep up such a clip, but 
he never faltered, and finished the mile within two 
feet of the runner's sulky in the wonderful time of 
1:56!. This performance gives Johnson all the world's 
records from a quarter of a mile t,o a mile, and demon­
strates his superiority as a short distance rider. 

J titutifit �tUtritnu. 
AN IMPROVED MECHANICAL MOVEMENT. 

The form of mechanical const,ruction shown in the 
illustration is more especially designed to facilitate 
the conversion of reciprocating into rotary motion, at 
the same time avoiding all dead center positions. The 
improvement has been patented by Mr. Peter A. Bou­
chet, of Merced, California. It will be seen that one of 
the shafts carries at its inner end a socket or sleeve in 

BonCHET'S MECHANICAL MOVEMENT. 

which slides a bar pivotally connected with the 
wrist pin of a crank arm attached to the end of 
another shaft turning in suitable bearings. The cen­
ters of the shafts are eccentric to each other. and the 
wrist pin is cOllnected by a link or pitman with a 
treadle, the operating of which turns both shafts. 

• e .• 

BREVICEPS MOSSAMBICUS. 

The picture of these strange creatures reminds one 
at first glance of rubber balls or stuffed pancakes. 
Their greatest length is 1� inches, and their color is a 
dirty brown on top-sometimes spotted with black·­
and white underneath, a black band running down 
from each eye, and the center of the throat being 
black. On the tarsi of the hind legs there is a hard, 
sharp-edged callus, an instrument which is probably 
used by this slow creature, whose only means of loco­
motion is crawling, to dig up termites, on which it is 
supposed to live. The smallness of its mouth, the 
shape and length of its tongue, the lack of teeth, etc., 
also seem to indicate that this is the nature of itR food. 

BREVICEPS MOSSAMBICUS.-(N atural size.) 

The home of this frog, of whose habits we know no­
thing, [is the island of Mozambique and the adjacent 
mainland. 

The accompanying engraving is taken by the lllus­
trirte Zeitung from the seventh volume of Brehm's 
"Thierleben," which has lately been completely re­
vised by Dr. Boettgec 
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Brow-n or White Sugar. 

A question that will certainly open up considerable 
discussion in the future in the manufacture of beet 
sugar in the United States is, to know if all processes 
for the manufacture of white crystallized sugar at the 
factory are to be abandoned in face of the well organized 
syndicate of the American Sugar Refining Company, 
which evidently has greater facility for the refining of 
sugar than would be possible in an ordinary beet-sugar 
factory. 

Even in the present early stages of the industry 
opinions appear to be very much divided. Some of the 
factories make a white crystallized sugar testing 99", 
while others prefer confining their efforts to raw sugar 
manufacture and to sell their product to refiners who 
are willing to contract in advance for all sugar made. 
From want of space we are not able to enter into the 
question in detail. It is interesting, however, to call 
attention to a successful process of manufacturing 
white crystallized sugar at a low cost, and for which 
the machinery required costs but a few thousand dol­
lars. A cleare is made with the sirup from multiple 
effect. This is concentrated to 36" B. at a temperature 
of 104" F. The cleare thus obtained is, in reality, a 
supersaturated sirup. The green sirup from masse 
cuite is swung out in centrifugals; 10 per cent of the 
cleare above described is then added, during which 
time the outer surface .of the centrifugal drum is heated 
with exhaust steam. The sirups running from cen­
trifugals during this operation are subsequently mixed 
with sirups entering vacuum pan. Special steam in­
jectors complete the sugar washing, and it is said that 
about 64 pounds white crystals, testing 99", may be ex­
tracted from 100 pounds masse cuite. * 

It is interesting to compare this process with that of 
raw sugar extraction, considered on a basis of dollars 
and cents. For example, we may suppose that beets 
worked averaged 13 per cent sugar. By AmErican pro­
cesses there may be extracted per ton of beets 150 
pounds brown sugar, testing at least 88", and worth 2'6 
cents per pound, and 50 pounds of a second grade 

I, brown, which would have a ready market in New York 
at 2'3 cents per pound. The total value of these raw 
sugars would be about $5.05. On the other hand, by 
the process above described, from one ton of beets there 
could be extracted 129 pounds of high grade white cry­
stallized sugar, testing 99". At present market prices 
this would bring over 4 cents per pound, to which 
must be added 21 pounds of a lower grade sugar that 
would have a steady market at 2'3 cents per pound. In 
this case the total value would not be less thaD. $5.60 
per pound. Thus there remains a difference of 55 
cents in favor of the process under consideration. For 
a c 1 mpaign of 20, 000 tons there woul!i be a profit of 
$11, 000. Just within what limits this figure is correct 
remains to be determined by practical experience. 

Whatever may be the results 
obtained, t h e  experiment is 
worth trying. We s h a l l  be 
pleased to publish any practical 
data on this point that may be 
sent to us. 

By adopting above method of 
manufacture there need be no 
cause for Northern sugar makers 
to envy Southern sugar manu­
facturers, who get a bounty upon 
sugar of 80 per cent test and of 
quality that may enter into im­
m e d i a t e  consumption.-ED.­
Sugar Beet. 

• •• 

Reports CI'OUl tile Great Fair. 

The list of British exhibitors 
in the industrial section, accord· 
ing to advices from Great Brit­
ain, already numbers fully 5, 000. 
The best exhibits will be those 
of pottery and dry goods. 

The bonds bear 6 per cent in­
terest, dated November 1, 1800, 
payable on or before January 
1, 1894. They will be issued in 
denominations 0 f $100, $500, 
$1,000, and $5,000. An estimate 
in the prospectus set forth that 
the probable receipts of the ex­
position would be $34,500, 000 and 
the disbursements $21,250, 000. 

The attendance of visitors is 
increasing. On a recent Sunday 
15, 000 persons passed through 
the turnstile. During the week 
the average daily attendance 
was 3,000. The officials regard 

these figures as a convincing argument in favor of 
keeping the exposition open Sunday. Most of the 
visitors to the park on Sunday are laboring men and 
their families. 

* Masse euite is 8 to 10 per cent the weight of beets worked, which cor­

" responds to 200 pounds per ton. 
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