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IS THE BEET SUGAR INDUSTRY DESIRABLE? that any system of restriction in order to maintain 

In a recent issue of the .Forum, Mr. Edwin F. Atkins, foreign trade relations would be distinctly a retro­
the able economist and statistician. has published an grade movement and h armful to our industrial devel­
article which seems to be in the nature of a protest oplllent. 
against the introd uction and extension of the beet root l\Ir. Atkins, we think, is somewhat inconsistent in his 
industry in this country. Mr. Atkins' article comes at follo wing inqui ry: 'Vh at would be the gain to Ame­
a time when much earnest thought is being given to i rican farmer,; should they produce beets at the sacri­
the production of this staple. It is only withi n the fice of their market for Wheat, grain and other pro­
last month that the establishment of a large plan t for ducts ? With wheat selling at $1 a bushel, he believes 
treating this product has been opened in this State, that Europe will probably decrease its sugar sow­
the first we believe that has been established in the ings and increase its sowings of the wheat which had 
East. A nUlllber of such plants ha\-e been established been neglected. He points out that w ith a policy of 
in various parts of the 'Vest, and several of them have extreme protection, it will probably react upon us 
been described in detail in  the SCIE�'l'IFIU AM1£RI- abroad another year, especially in  view of the present 
CA�. high prices, and that the production of grain may be 

JUl'. Atkins' protest, if such it IlJay be called, for the excessive at a time when our producers will be most in 
questions he propounds are put rather in the illterro- lleed of a foreign market. From our point of view, 
gative form than as a positive assertion of fact, may this states the very reason why it is possible, and even 
be divided naturally into three principal parts. He probable, that we should forward as much as possible 
begins by pointing out that most of the advocates th e  growth of the beet. If it i s  believed that E urope 
of the beet root industry base their arguments upon shall be i nduced to extend her plantin g  of cereals and 
the fact that our imports of foreign sugars amount decrease her sugar growth, certainly this is the time 
to $80,000, 000 annually. It is the aim of our econo- for us to choose to take a step in  the direction of es­
JUists to try and save the country the burden of having tablishing ourselves more firmly in the production of 
to payout this large sunl . ]\frc Atkins goes on to show the sngar beet. 
that the crops of Germany, Austria, France, Russia, In another column may be found an account by an 
Belgium and Netherlands combined exceed some expert on the present growth and condition of the beet 

Building Edition of �cientific American. 2, 300,000 tons, but that this enor mous prod uction is the sugar industry in th e U nited States. 
(Estahlished l:-;S.�.) result of an artificial stimulation, which in the way of • '.' • 
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postage prepaId. for us to enter into competition with these countrie�. road, at the convention of the American Street Railway 

Export Edition ot the Scientific American 'Ve can hardly look at this llIatter i n  this faint-h earted Association at Niagara. Our read ers will remelllber 
(Established lS1S) light. We believe that although in certain localities that the author of the paper has had charge of the 
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Spanish possessioHs-wherever the Spanish lang-uag-e is spoken. 'l'HE of profit which does not exist i n  the case vf his foreign road". The roadbed, equipment and power plant of 
SCIE�Tn'IC A:\[ERlCAX �iXPOH.T l1JnITIO� h as a large guaranteed circula-
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upon that vexed question of federal or state boun- head trolley was used ; and later the equipment with 
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ties. the third-rail system of three and a half miles on the 
The question of revenue is  next taken up, and it Plymouth Division, and twelve and a half miles on a 

is pointed out that under normal Clonditions, Uncle line run ning from Berlin to Hartford. The last of 
Sam derives about $50, 000,000 of revenue from the these lines (from Berlin to Hartford) has now been rUll­

sugar tax, taking last year's i mportation of 1, 450,000 ning for half a year, and in the paper read at the con­

tons as a basis of computation .  It is then asked, what vention Colonel Heft was able to give the results of 

is going to become of Uncle Sam if  this large revenue what is undoubtedly the most important and reliable 

should be cut off ? Our understancliug of the objects test of electrical traction on stearn railroads that has 

and aims of our Bystem of import duties is not that they yet been made. 
are imposed with the obj ect of hin dering or curbing the The paper, which is too lengthy for reproduction in 

de-velopment of any established industry or prod uct, but the columns of the SCIENTIFIC AMERICA�, will be 

rather of fostering such enterprises. ,Ye cannot see, foun d  in  the current issue of the SUPPLEl\1EN'1'. We 

therefore, how SUdl an argument can be allowed to give, however, sOllle of the more important facts which 

stand in  the way of our internal development. It were mentioned by the author. In the first place, the 

might be stated, with equal propriety, that it i s  a dis- company are more than ever convinced of the im­

ad vantage for our people to grow wool or produce wines portance to any transportation agency working in a 

because of the enormous reyenues which the gO\-ern- thickly populated terri tory of uniform fares and a 

Illent would receive in case all such articles had to be frequent and regular train service-one which requires 

imported from abroad. no printed schedule. On the Nantasket Beach line, 

The third argument advanced by Mr. Atkins touches before the advent of electricity, the fare for a certain 

the question of the mode of payment of these large in- distance was twenty-eight cents ; when it was electri­

debtednesses. He goes on to show that these sugars cally equipped, a half-hourly sen-ice was given and the 

are not paid for in cash, but with our own commodities, fare was cut down to ten cents. The result has been 

Scientific American Supplement which are sent in enormous quantities in exch ange that the first summer, 18!J5, showed an increase of 92'6 

therefor. H e  publishes a table in which he shows per cent in the number of p assengers carried: the 

that to the fifteen countries furnishing us with sugar following summer showed an i ncrease of 45 '1 per cent 

valued at $82, 554, 183 we have exported m erchandise over 1895, and the summer j ust passed showed an in­

reaching the enormous sum of $219,708, 653, the major crease of 300 per cent over the n umber carried in the 
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they are now taking from us. It seelllS as if it were a ten cents is �hown by the fact that during the three 

somewhat false position for us to assume, that we must summer months 400 per cent more passengers were car­

curtail our horne productions and industries in order to ried than during the corresponding months of last 

maintain foreign trade relations. ,Yere such a theory veal' when steam was yet in use on this line. 

carried to its legitimate practical conclusion, we should • In
' 

tlw matter of practical operation the electric 

ever be on our guard in developing our hOllIe industries motor has again denl'mstrated its special adaptability 
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should not be able to hold our export trade with ROIlle sixteen stops-a feat that is eutirely beyond the po\H'I' 

foreign nation with whom we now have reciprocal trade of steam locomotives. The 9'3 miles between Hartford 

relations. and New Britain were covered regularly by motor cars 

We believe it is to our advantage to produce as much with two trailers in from 18 to 20 minutes at an aver­
as possible of the various articles which it is now ne- age speed of about 30 m iles per hour, and with a 
cessary for us to import from abroad, and we believe special high geared motor a maximum speed of over 
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NOVEMBER 20, 1897.] 
60 miles per hour has been made ; the entire distance 
of 9'3 miles being covered in ten minutes. 

The electric motor com pressed air brake (Westinghouse 
type) has given excellent satisfaction. With regard to 
the third-rail transmission, it is stated that the contact 
shoes have proved satisfactory, though they have oc­
casionally been carried away by the approach blocks 
at grade crossings. The system of insulation adopted 
has also given' good results, as shown by the fact 
that when the ties have been two inches under water, 
as has frequently happened, it h as been possible to 
operate the road without the slightest difficulty, 
the electrical output at such ti m es, as recorded by the 
wattmeter, being normal. The bonding of the service 
rails with four copper leaf bonds, having a combined 
conductivity equal to that of the rail, has shown on 
eal'eful test that the joints have slightly greater con­
lluctivity than the rails themsfllves. 

The dangers of the third rail have proved to be lighter 
than anticipated, if, indeed, they can be stated to exist. 
People have stepped from the ground to the third rail 
without feel ing the current. Many employes have at 
times received, through carelessness, the heaviest shock 
possible with little inconvenience, and those who are 
highly susceptible to electric shock have recovered fully 
in a few minutes after reeeiving the current. 

On the score of economy of operation, it is difficult to 
give comparative figures, for the reason that the com­
pany is burning" sparks" (haJf consumed coal from the 
locomotives) in the boiler furnaces of the power house. 
At the BerJ.in power station, which is not being worked 
at anything like its full capacity, the cost of fuel, with 
the use of coal, has been nine m ills per horse power 
hour. or twelve mills per kilowatt hour. When sparks 
are used the cost is three mills per horse power hour, or 
four mills per kilowatt hour. 

....... 

STILL ANOTHER DODGE TO DEFRAUD PATENTEES. 

The allurements held out to patentees by the many 
,so-called" Patent Brokers " to put inventions in their 
hands for sale are now pretty well known, and it is 
only the unwary, unfamiliar with their many ingenious 
methods, that suffer loss. 

Our attention has been called to a dodge which for 
plausibility and smallness of expected results is some­
'what remarkable. The usual typewritten form is 
avoided; but instead a letter in the handwriting of 
the broker is sent to the patentee, assuring him that 
he has parties anxiously waiting to purchase the 
patent at the price the patentee asks, but,  like every 
prudent purchaser of real estate, will not pay over 
the  money until an abstract of the title of the patent 
is  furnished. He (the broker) must have this ab 
stl'act of title before his party will be prepared to 
close the bargain, and the patentee is recommended 
to employ some confederate in the same or some 
other place to secure the abstract, as he (the broker) 
has nothing to do with the soliciting of patents. 
The patentee generally has not sold any part of the 
patent and his title is good, but, being confused by 
the statement presented and attracted by the prospect 
of a quick sale, writes to the confederate for terms to 
secure the abstract of title. 

The latter replies, quoting a stiff fee, and, if  the re­
m ittance comes from the patentee, secures the abstract 
and sends it to him. The patentee then forwards the 
abstract to the patent broker and asks for a prompt 
closing up of the business, but eith er fails to get a re­
ply or, if he does, one at least that is evasive. In the 
meantime the confederate divides the profit in the 
transaction, perhaps four dollars, with the patent 
broker who wrote the first letter. If, however, 
the patentee secures his own abstract of title an d 
sends it to the patent broker, the latter replies that his  
prospective buyer became tired of waiting and went 
home, but had telegraphed him to come to his place, if 
all was straight, and close the sale. The broker also 
informs the patentee that he will be glad to visit the 
prospective purchaser if he (the patentee) will remit a 
sum (naming it) sufficient to cover his railroad fare, or 
instead of the money he may send a railroad. ticket, 
which of course the patent broker could sell and secure 
the illoney therefor. Thus the patentee pays well to 
secure the abstract and at the same time is chagrined 
to find the supposed sale on which the abstract is based 
is bogus. Abstracts of title can be readily secured at 
small expense, either by the patentee himself or a reli­
able attorney. 

Another form of fraud comes from an alleged finance 
company in London, who are acquainted with many 
large English manufacturers contemplating the pur­
chase of factory sites in the United States in consequence 
of the new tariff. N umerous inquiries are made con­
cerning rights to manufacture under American patents, 
and the American patentee is asked what is the lowest 
figure he will take for his invention. 

Before the patent can be placed,  a legal investigation 
into its scope, validity, etc. , will be necessary, for which 
a l\,loderate fee is called for and asked to be remitted 
without delay, and a cOlllmission will also be deducted, 
should success attend a sale. Unless the terms pro­
posed are fully complied with, the American pfl.tentee is 

J citutific �tutriclu. 
req uested not to reply. Here, as in the other case men­
tioned, the prospect for effecting a sale of the patent is 
the chief incentive set forth for the patentee to com­
ply, and we imagine by Illany the motive will be easily 
discerned. It is  to be hoped the exposition of these 
fraud ulent schemes wiiI result in their limitation and 
prevent lllany would-be patentees from being de­
frauded. 

. .  ' .  

POST OFFICE FRAUD ORDER ISSUED AGAINST 

WEDDERBURN & COMPANY. 

A fraud order has j ust been issued by the Post Office 
Department against Joh n Wedderbu rn, John Wedder­
burn & Company and the National Recorder. An 
order of this kind deprives the parties against whom 
it is  directed of all use of the United States mails. 
Hence all mail received for the parties mentioned at 
the Washington post office will be marked indicating 
that the bu siness of these attorneys is fraudulent and 
will be returned to the senders. Money orders sent to 
the firm or the paper will be similarly dealt with . 

[t was stated at the conclusion of Assistant Commis­
sioner Greeley's report on the 'Vedderburn case that 
the fact that the United States mail was being used by 
the respondent to promote schemes of fraud was called 
to the attention of the Post Office many months before 
the investigation. The report says, " The matter was 
placed in the hands of an official of that department 
who, for some reason, failed to do his duty. H e  has 
since, I am informed, been dismissed , and criminal pro­
ceedings against him for misconduct in office are pend­
ing. " 

About three weeks ago Gen. Tyner, Assistant At­
torney-General for the Post Office Department, com­
menced an investigation in which he departed from 
the usual course in such cases by granting attorneys 
for W' edderburn & Company an extended hearing. 
The case was placed before the Postmaster-General, 
who, after careful consideration, decided t hat the 
fraud order should be issued. 

The United S tates statutes under whose authority 
this actio,Il has been taken forbid the use of the mails 
by any persons conducting "schemes devised for the 
purpose of obtaining money or property under false 
pretenses," etc. , and the Postmaster-General has au­
thority to issue fraud orders " upon evidence satisfac· 
tory to him. " 

...... 

JAMES E. SIMPSON 

Mr. James E. Simpson died October 27, at Fall River, 
Massachusetts. Mr. Simpson is very widely known on 
both the Atlantic and Pacific coasts of the United 
States , among ship builders, ship owners an d shipping 
merchants, he being the patentee and originator of 
timber graving docks. Mr. Simpson was born July 13, 
1813, and was therefore in his eighty-fifth year. The 
earlier portion of his life was devoted to the building 
and repairing, of vessels, and while so engaged the idea 
of timber graving docks was conceived by him, and 
with the courage and energy which characterize the 
man, he carried out successfu lly the Simpson system of 
tim bel' dry dock construction, which system has gained 
a world-wide reputation. O ur Atlantic coast is dutted 
with these monuments of his skill, and there are also 
docks of his construction in the British possessions 
northeast of our own territory. The United States 
government, as well as the Colonial government of 
Newfoundland, have, from time to time, commissioned 
him to build dry docks for public uses. 

THE Commissioner of Patents, Hon. Benjamin Butter­
worth, was suddenly subjected to a severe attack of 
pneumonia the first part of last week, while he was 
stopping at the Hollenden Hotel ,  C leveland, O. For 
two or three days h is life was almost despaired of, and 
his family and near friends were called to his bedside. 
The latter part of the week, however, his condition 
greatly improved, and the ad vices as we go to press are 
to the effect that he will probably recover. T his, i� is 
to be hoped, will be speedily followed by his early 
restoration to complete health , as the Patent Office 
could ill afford at this time to be deprived of his ser­
vices. 

.�.,. 
WHILE the pioneer work of exploration has been to 

a great extent accomplished in Africa, and the lines 
have been run in ,all directions, says the Popular 
Science 1\>Ionthly, Mr. Scott Keltie speaks of the broad 
meshes between these lines as still needing to be filled 
in ; and one or two regions yet remain that afford 
scope for the adventurous pioneer. One region of con­
siderable extent, still practically unknown, is south of 
Abyssinia, and west and northwest of Lake Rudolf, 
on to the upper Nile. Another extensive area is in the 
western Sahara. All over the continent are regions 
that will repay special investigation . Even in north­
ern Africa, an English traveler, Mr. Cowper, has 
found, not far from the Tripoli coast, miles of magnifi­
cent ruins, and much to correct on our maps ; and 
but little is known of the interior of Morocco and the 
Atlas Mountains. 

323 
THE AMERICAN BEET SUGAR INDUSTRY. 

In the struggle to ga.in a foothold in the agricultural 
economy of this country the history of the sugar beet 
has simply repeated itself. E urope scoffed at the idea 
of extracting palatable sugar from such a common 
garden vegetable when in 1747 one Marggraf, a member 
of the Berlin Academy of Sciences, announced that, 
after experimentin'g with various plants, he found the 
sugar beet richest of all in saccharine matter, his 
analyses showing a content of six per cent. H er scoff­
ing availed, Marggraf could not secure the aid neces­
sary to the pursuit of his investIgations and was con­
sequently obliged to abandon his proj ect. Half a cen­
tury later a pupil of his, Acharot by name, who had fol­
lowed up 'his master's theories, obtained such excellent 
results that in 1799 he called the attention of the French 
Institute to the possibili ties of this new factor in agri­
culture. That body heard him willingly and found 
the discovery worthy of its profound attention. Later 
on the great Napoleon became interested in the sub­
ject, foresaw the value of the sugar beet to France and 
in 1811 issued an imperial decree in its behalf. When 
he was overthrown, the industry-for such it became 
under his fostering care-almost went down with hi m, 
only one factory surviving the general disaster, but it 
gradually recovered until  at length France had hun­
dreds of plants. Germany in the meantime had awak­
ened to the fact that it was neglecting a matter of vital 
interest to the nation. The industry soon made rapid 
strides there, and to-day sugar factories dot the land­
scape all over the country. Austria· Hungary, Russia, 
the Netherlands and even Scandinavia followed the 
lead, and while in some of these countries the develop­
ment has not been very great, whatever head way that 
bas been made has been gai ned only after tedious dif­
ficulties in overcoming prej udice. 

So it was in this country that the industry has be­
come established here only after repeated setbacks, 
shipwrecks being strewn along its path for half a cen­
tury. As far back as 1830, or about the time that it 
really 'obta.ined a permanent footing in France, the 
manufacture of sugar from beets was attempted near 
Philadelphia, with most d isastrous resu lts. Eight 
years later another experiment was made at N orth­
ampton, Massach usetts, but w ith no better outcome. 
Then interest lagged for twenty-five years or so, when 
a factory was put up at Chatsworth, Illinois. It was 
run unprofitably for a few seasons and then removed 
to Freeport, in the same State. Here again failure 
was encountered and a part of the machinery was taken 
to Black Hawk, Wisconsin. Meanwhile experiments 
had been made at Fond du Lac which attracted the 
attention of capitalists, with the result that the field of 
pioneer work was transferred to California, where at 
length -in Alvarado-the first successful beet sugar 
plant in this country was established. Later on a 
second one was built at Watsonville, near San Fran­
cisco, so that at the beginning of 1890 two factories 
were permanently located. In the fall of the same 
year the plant at Grand Island, Nebraska, began opera­
tions, and, responding to the provision for two cents a 
pound bounty on refined sugar in the McKinley act of 
October, 1890, t hree more plants were built the follow­
ing year-one at Lehi, U tah, one at Norfolk. Nebraska, 
and one at Chi no, California. Under the same act a 
factory 'also went up at Staunton , Virginia, which, 
however, was not long after destroyed by fire. A 
change of administration, followed by the repeal of the 
bounty in August, 1894, stopped further progress in the 
industry until 1896, when a plant located in Berthier­
ville, Canada, was removed to Eddy, New Mexico, and 
operated there. Another one was also built at Meno­
minee Falls, Wisconsin, but, not being completed in 
t ime to work the crop, the company erecting it failed. 
The past summer the second of the Canadian factories 
was removed from Farnham to Rome, New York, and 
will begin its first campaign there this fal l .  These two 
Canadian factories, by the way, were omitted from 
particular mention because they were not located in 
the United States. Their aggregate output for the 
past four years h as been only 1,400 tons - a mere 
bagatelle. A new plant has also been installed this 
year at Los Alamitos, California, and within the past 
few years both the Watsonville and Chino factories 
have been enlarged to double their original capacity. 

This fall ,  therefore, we shall have in operation nine 
beet sugar plants whose daily capacities in  tons of beets 
per day of twenty-four hours each are approxi mately 
as follows : 

Watsonville, CaL. ............................................ 1,000 
Xt���2,�lcai·.::·::::·. : : : : ' : : :::. : . :: ::.:: :'.':::::::::::::::::: �g 
Los Alamitos, Cal... . ...... . ... ' ............ . ;.............. 350 
Leht, Utah . . .. .. .... ... ......................... ..... 400 
Grand Island, Neb ... . . . . . . . . . . . . . .. . , .. ' ................. ,.. 400 
Norfolk, Neb . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . ... . . . . . . . . . . . . . .  400 
Eddy, N. M....... .. .... . . . ... . . . . .... . . . . . . . .............. 2UO 
Rome, N. Y . . . . . .  , ........ .. , ... ... ...................... 200 

Total . . . . . . . . . . . . . . . . . .. . . . . . .. . . . . . . . . . . . . . . ... . " ,4,200 

Last year the seven of these plants that were then in 
operation produced about 40,000 tons of sugar. What 
the output of this season will be can only be  estimated 
roughly at this date, bilt it ought to be between 45,000 
and 50,000 tons. 

(To be continued. )  
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The Ne,v York Public Library Award. 

The j ury of award has decided unanimously that the 
design of Carrere & Hastings, of New York, shall be 
the one used in building the new Public Library build­
ing on the sIte of the old reservoir. This is the result 
of the second competition, in which twelve architects 
took part. The second choice of the jury was the 
design of Howard & Cauldwell, and the third, McKim, 
Mead & ·White. The work of preparing the plans for 
the building has been going on for more than a year 
and two competitions were held , both of which were 
conducted with the greatest care and fairness. Eighty 
architects competed in the first competition, and twelve 
of them were given prizes. Six of these prize winners 
were selected and asked by the com mittee to compete 
with six architects, with the result given above. It is 
said the building will cost $1, 700, 000. 

nights. He had slipped and broken his l en leg just 
above the ankle. H e  must have faihted from the 
shock, and have frozen to death without recovering 
consciousness, for his leg was not drawn up, his hands 
were not clinched, and he had made no effort to get 
his brandy flask, to make any farewell note of his con­
dition, or to move from where he had fallen. His 
death must be put down to his own recklessness in 
pushing on alone on such an expedition. He was a 
young man, an apothecary having a dilettant interest 
in geology. 

• • 
AN IMPROVED CAR TRUCK. 

The illustration represents a car truck of simple con­
struction in which the journal boxes are provided with 
sectional guides, so supported that any pair of wheels 
may be quickly and conveniently removed or replaced 
as may be necessary. The improvement has been 
patented by Henry \Veston (address in care of John S. 
Rockwell, Erie County Savings Bank Building, Buffalo, 
N. Y.)  The side frames of the truck, as will be seen by 
the engraving, are so braced as to be exceedingly strong, 
while the construction is very simple. The upper por­
tions of the journal box guides, and also the spring seats, 
are made in two parts, the sections of tile guide boxes 

WESTON'S CAR TRUCK. 

being of any approved construction and the vertical 
legs of the guides being provided with slide ways OIl 
their inner faces to receive the boxes. 

• • • 
The International Geological Excnrsionlsts. 

DEATH OF ONE WHILE ASCENDING GREAT ARARAT. 
Mr. E. O. Hovey, who was one of the party on the 

Caucasus excursion, thus describes one of the sad fea­
tures that occurred to mar the pleasure of the excur­
sionists. 

In view of the widespread report of the death of one 
of the party on Great Ararat, it may be well to give a 
brief outline of the ascent of the mountain and the 
circulllstances of his loss. The party of twenty-eight 
took carriages to Aralykh and thence went on horse­
back the next day to Soudar-Boulagh, the Cossack 
calllp on the saddle between the two peaks, arriving in 
the middle of the afternoon. Only the ascent of Little 
Ararat (13,000 feet) was contemplated by our leader, 
and no preparations were made for the ascent of Great 
Ararat (17,000 feet) . Eight men, however, thought 
they would attempt the higher mountain, in spite of 
insufficient equipment and time, and they started out 
in t wo parties. One of them, consisting of E.  Stoeber, 
of Wladikavkaz, Prof. Oebling, of Berlin, and Dr. 
Oswald, of Strassb ul'g, got away earlier than the others 
and spent the night wit h  their Cossacks well up on the 
mountain slope. The second day an early start was 
made, and Stoeber, who, on account of his knowledge 
of Russian, was the organizer of the little party, pressed 
on ahead of the other men, who were more experienced 
mountaineers, and was soon out of sight. Members of 
the other party of five saw him at an elevation of about 
15,000 feet, but he had gone before they reached the 
spot where he h ad stood, and receiving no response to 
their shouts, they supposed he had descended, and they 
came down the mountain without attaining the top. 
Oebling and Oswald reached the sUIllmit late in the 
afternoon without seeing anything more of Stoeber. 
'l'hey came down the mountain as far as they could 
before dark, but were obliged to spend a severe night 
ill the snow and reached the Cossack camp again some 
hou rs after the main party (who in the meantime had 
Illade a very successful ascent of Little Ararat) had 
dt'parted for Aralykh. The t vo belated ones under­
stood,  from what the Cossacks said, that Stoeber had 
returned and gone on with the others, so they jour­
neyed leisurely along, overtaking the mai n  party at 
Erivan the nt'xt day. Then for the first time it became 
known that Stoeber was not with us, and that he must 
have been on the mountain for three nights. Tele­
grams were sent to Aralykh at once, and Cossacks sent 
out on the search, and the next day Stoeber's body was 
found, after it had lain on the mountain four days and 

.'.,. 
A SIMPLE CAMERA. 

The popularity of photography is due not less to the 
simplification of the camera than to the invention of 
the dry plate. '1'he perfection of the dry plate opened 
photography to all who could afford it, but the inven­
tion of simple and inexpensive cameras renderp-d pic­
ture making practical for every one. 

We give exterior and interior views of a camera de­
signed to suit the requirements of a large number of 
amateur photographers who desire a low priced instru­
lllent which is simple, easily managed and which will 
take a picture of fair size and quality. 

'l'his camera, which is kno wn as the " Ray " camera, 
is made by Mutschler, Robertson & Company, of 175 
\Vest Main Street, Rochester, N. Y. The front of the 
camera, which is removable, is provided with an open­
ing n ear the center opposite the lens inserted in the 
partition closing the front of the box. '1'here is also a 
small opening in the front piece near the top in which is 
placed the finder lens, the reflector and ground glass of 
the finder being fixed in the body of the camera. The 
shutter is the acme of simplicity. A metal disk is mount­
ed on a spindle extending through the camera front, and 
provided with a milled head by which the shutter may 
be set. An eccentric pin proj ecting from the disk near 
the spindle receives the loop on one end of the coil 
spring, the other end of which is attached to a screw 
inserted in the front board. The disk has an oblong 
opening through which the plate is exposed as the 
shutter turns, two lugs extt'nd from the face of the disk 
at its periphery, and a stop pin projects from the disk 
near one of the lugs. The detent which is pivoted to 
the front has a double-acting spring consisting of a 
straight piece of spring wire extending through a loop 
which projects from the front. The inner end of the 
detent extends toward the disk in position to engage 
the l ugs or the stop pin. A check spring secured to the 
front board bears lightly upon the shutter and serves as 
a stop to prevent the recoil and reopening of the shutter. 

The shutter is set by turning the disk by means of 
the milled head until the spring is extended and passes 
the center of the disk, and one of the lugs rests against 
the detent. The rotation of the shutter is always in 
the same direction, so that the disk acts as a safety 
shutter of the most efficient kind. In the outer surface 
of the front board is inserted an adjustable stop by 
which the aperture may be varied to. suit different 
kinds of work. The end of the detent extends through 
the side of the camera, where it IlIay be easily operated 
for an instantaneous or time exposure. 

The rear end of the camera box has a space for plate 
holders. The plate holder is very l ight, simple and in­
expensive. It is made of thin sheet iron, t he parts be· 
ing ribbed to render them rigid and connected together 
by folding or seaming, making a very compact light­
tight holder. The slide is made of hard rubber and 
provided with a brass binding having an upwardl y 
projecting loop for convenience in handling. The 
holder is provided with a fastener to prevent the 
accidental movement of the slide 
and is furnished with an efficient 
light stop for preventing the en­
trance of light as the slide is with­
drawn. 

The holder is furnished with a 
spring which holds the plate down 
in the channel at the bottom, so 
that it cannot accidentally become 
detached and fall out of the holder. 
Plates can be very easily inserted 
and removed. When the holder is 
inserted in the camera it is auto­
matically locked, so that there is no 
danger of admittmg light when the 
slide is withdrawn. Two I'uch hold­
ers are furnished with the camera, 
and there is sufficient room for four 
additional holders. The holders 
are so light and compact that an 
additional half dozen or dozen can 
be readily carried in the pocket. 
The camera is provided with a suit­
able h andle, and is furnished with 
a socket for receiving the screw of 
a tripod. 

••• 

THlJ: Havana floating dry dock, 
i l lustrated in our issue for October 
16, 1897, reached Havana on No­
vember 7, after a successful voy­
age. 

I NOVEMBER 20, 1897. 
AN IMPROVED WASHING MACHINE. 

'l'he accompanying illustration represents a washing 
machine which is claimed to work very easily, and in 
which the washing of clothes is said to be accomplished 
very quickly and efficiently, being greatly facilitated 

PITZLER'S WASHING MACHINE. 

by the action of the beaters inside the drum. Tne im­
provement has been patented by Fred R. C.  Pitzler, 
Lester Prairie, Minn. The drum of the machine is 
adapted to be turned over to horizontal posi tion when 
the soapy water and clothes are to be placed in it, as in­
dicated by the dotted lines in Fig. 1 ,  Fig. 2 showing a 
section through the drum, and Fig. 3 representing the 
cylinder shaft with the attached beaters. Pivoted 
low down in the uprights of the framework is a 
cross bat· joined at its center by a vertical bar with the 
top cross bar, the vertical bar and the two cross bars 
forming supports for the drum and allowing it to be 
swung to horizontal position, in which it is supported 
by posts hinged to the ends of the top cross bar, which 
then swing down into supporting position, as indicated 
by the dotted lines. The central shaft is fixed to the 
vertical bar, and does not rotate, but the drum is 
mounted to rotate on a sleeve which turns on the 
shaft, and the drum has a small inner watertight sec­
tion containing gear wheels by which are operated 
bt'aters attached to the sleeve as the drum is rotated 
by the handle at one side, the sleeve being rotated by 
the gearing much more rapidly than the drum. The 
drum has on its inner periphery a series of longitudinal 
ribs, and the heads of the drum are also provided with 
radial ribs, there being in the outer head a filling open­
ing through which the clothes are inserted. The beaters 
are attached, by means of cords or chains, to longi­
tudinal flanges on the sleeve, and as the latter rotates 
the beaters are thrown outward by centrifugal force, 
striking the clothes and causing them to receive at the 
same time a rapid pounding and rubbing. 

.... , ., 
THE following telegram, dated 0ctober 18, h as been 

received by the Royal Society from the Royal Geogra­
phical Society of Australasia relating to the experi­
mental boring now in progress in the coral is land of 
Funafuti: "September 16. 643 feet. Last 120 feet, 
coral reef rock. Still boring. Wrong machinery last 
year." 

THE RAY HAND CAMERA. 
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HANDLING THE GRAIN CROP AT THE PORT OF Brooklyn warehouses, the largest of which, Dow's stores, 

NEW YORK. is shown in the accompanying illustrations. If the 
The phenomenal wheat crop for the year 1897, esti- wheat is to be shipped to Europe, the lighters are towed 

mated at about 500, 000,000 bushels, has not only lifted alongside the ocean steamer at whatever dock it may 
a burden from the shoulders of the farmer, but it has chance to be loading, and the wheat is transferred di­
produced an unwonted activity on all the various sys- rectly to the steamer's hold by means of what are known 
tems of transportation by rail, river, can al or ocean. It as floating elevators, of the type shown in Fig. 8. This 
is not often that Nature has dealt so kindly with this is nothing more nor less than a steam vessel equipped 
country as she has this year ; for the season of propiti- with a complete elevator system, including weighing 
ous rains and sunshine which has favored the 
wheat fields of America h as seen the crops of 
Europe blighted by one of the most disastrous 
�easons in the history of that continent. I n  
Argentina and India, moreover, t h e  crops have 
been light ; and, while the American farmer will 
regret the disappointment and hardship which 
must follow a crop failure in those countries, 
having felt something of the bitterness of it 
himself in other years, he will naturally rejoice 
in j he bettered circumstances in which this 
year's plenty has placed him. 

It is estimated that over 200, 000, 000 bushels 
of our wheat will be required by the Old ""Vorld, 
and it can well be understood that the ship­
Illent of this vast bulk will materially improve 
the finances of the variou s transportation COUl­
parlies that carry it froUl the interior points to 
the seaboard and across the ocean to the 
countries of the Old 'Vorld. 

Among all the great shippin g  ports for the 
export of grain ,  New York holds a command· 
ing lead, as will be seen from the fact that, out 
of a total export from the United States of  
155, 107,091 bushels of wheat in 1896, the ship­
ment from New York was 42, 662, 125 bushels, or 
over one-fourth of the whole. Iu the year 1892, 
when the crop was u nusually heavy and the 
total export of wheat from all ports was 203, -
857, 650 bushels, the export from New York was 
75, 363, 965 bushels, or over one-third of the total. 
'.rhe cheapest route from the 'Vest ern wheat 
farms to New York is by way of the Great Lakes 
and B uffalo. The wheat is hauled by the farm­
ers direct from the thrashing machines to the 
small elevators which line the various railroads 
of the far West and form a conspicuous feature of the 
landscape. From these it is loaded into box cars and 
hauled to the great distributing points on the lakes, 
such as Chicago and Duluth. Here the bulk of it is 
transferred to steamers which have been specially 
built for the grain carrying trade. There are at 
present seven hundred vessels engaged in this trade on 
the Great Lakes. Those of later construction have a 
carrying capacity of over 100, 000 bushels, and the 
largest of them i s  credited with a capacity of 180,000 
bushels. 

At Buffalo, which, by reason of its advantageous loca­
tion, has grown to be one of the largest grain ports in the 
world,  the wheat is stored in the mammoth elevators 
which line the h arbor, and froHl these it is drawn off for 
shipment to the various Atlantic ports. From Buffalo 
the wheat is brought to New York either by rail or by 
the Erie Canal. In former years the wheat was brought 
to New York during the summer, chiefly by the canal, 
but latterly, and especially during 
the present year, the bulk of it has 
been shipped by rail. Statistics of 
the total amount of all cereals, 
wheat, corn, oats, barley, etc. , 
brought to the New York market 
show that, out of a total of 150, -
827, 120 bushels received in 1896 at 
this port, 78 '07 per cent came in by 
rail and 21 '93 per eeut b y  water. 
Among the railroads, the Hudson 
River Rllilroad carried 22 per cent, 
the Erie Rai lroad 17 '4 per cent, and 
the West Shore and the Lehigh 
Valley roads each carried about 
14� per cent. Of that which came 
by water, 0 '37 per cent was brought 
down from points on the Hudson 
River or came in by coasting vessels, 
and 21 '56 per cent w as brought by 
the Erie Canal. 

7.-GRAIN COOLERS. 

hoppers, screens, cleaners and elevator legs. The engine 
and boilers are placed in the stern of the boat and the 
elevator machinery amidships. In the elevator shown in 
Fig. 8 the latter is in duplicate, enabling the elevator 
to unload two lighters at a time. Extending from each 
side of the tower, and pivotally connected to it, is a leg 
containing an endless b elt on which are fastened scoop 
buckets. The top pulley is driven by chain and 
sprocket gear from a vertical shaft within the tower. 
The legs are lowered into the hold of the lighter, and as 
the belt travels  round the lower pulley its buckets 
scoop or "eat" up the grain, carrying it to the top of the 
legs, from which it falls through chutes into the weigh­
ing hoppers. If tne grain is to be cleaned, it is carried 
up by a short bucket elevator and passed through a 
shaking screen, where the coarser foreign bodies are re­
moved, as will be explanied later in the present article. 
From the screen it passes through the suction cleaning 
works, where all the chaff and finer refuse are removed. 

It then falls to the bottom of the " ship elevator, " in 
the hold of the vessel, whence another endless bucket 
belt carries it to the top of the tower and empties it into 
long telescopic pipes through which it passes to the 
hold of the steamer. If the wheat is not to be cleaned, 
it is taken from the lighters and run directly to the 
foot of the ship elevators and · discharged by them to 
the steamer. 

The floating elevator has proved of incalculable val ue 
in red ucing the time and cost of transship-· 
ping the grain ; inasmuch as the deep sea craft 
do not require to be brought to the dock ele­
vators, but may be loaded at any dock along 
the many mi les of New York water front. The 
International Elevator Company, to whom we 
are indeUed for assistance in the preparation 
of this article, possess seventeen of these ele­
vators in all, six of which are of the double and 
eleven of the single type. The single elevators 
have a capacity of 6,000 bushels per hour, and 
as an instance of the rapitl work that can be 
done by this system, it may be mentioned that 
two 01' thre.e floating elevators working on 
each side of a great ship like the Pennsylvania 
could put 30,OQO bushels per hour in her hold. 

The wheat that is not shi pped to E urope im­
mediately upon arrival at New York is stored in 
one or other of the great elevators, the largest 
and most notable of which are at Dows' stores 
and Col umbia stores, in Brooklyn, owned by 
the Brooklyn 'Vharf and Warehouse Com­
pany. The combined capacity of the two is 
about 3, 500,000 bushels. Dows' stores, of which, 
by the courtesy of the company,  we are enabled 
to give illustrations, is a vast structure, 100 
feet in width, 1 ,200 feet long and 175 in heigl l !  
from the dock level to the top of the towers 
The main building at the inshore end is 100 feet 
in width by 600 feet long, with three great 
tow ers in which are contained the lofters 
(vertical elevators), weighing hoppers, cleaners, 
coolers, and a large system of inclined spouts for 
delivering the grain to the various storage bins. 

In the main building below the towers are the 
storage bins. These are formed by dividing the 

space into a vast uum bel' of vertical cells or pockets, each 
12 feet square by 52 feet deep, by means of wooden walls. 
'1'he latter are built up of 2 inch plank, laid sidewise 
and spiked together, the lower half of the walls being 
8 inches and the upper half 4% thick. Each bin will  
hold 6, 000 bushels, and if it were necessary over 2, 200, 000 
bushels could be stored in this building at one time. 
Extending for 600 feet from the main building toward 
the river is an elevated gallery two stories in height 
carried upon trestle bents, and midway of its 
length is a seven storied bui lding in which is a set of 
elevating and cleaning machinery similar to that in 
the towers above the main building. From each side 
of this building a large adjustable elevator leg projects 
over the edge of the adjoining dock. 

It would be simply impossible to give within the 
limits of this article a detailed description of the opera­
tion of this great establishment, but it will be sufficient 
to trace the course of a shipload of wheat which has 

been brought to New York, let u s  

The wheat whieh eaches New 
York by rail is transferred to the 
great elevators at the terminals of 
the roads on the Jersey City side 
of the Hudson River. The train of 
cars is run through the center of 
the house, and elevators carry the 
wheat from the cars to the roof, 
where it is  weighed (a carload at 
one weighing) and is run direct by 
con vey ors and chutes into 'lighters 
which are moored in the docks 
alongside the bUilding. These light­
ers will carry from 8, 000 to 30, 000 
bushels apiece. The loaded lighters 
are then towed to their destination. 
If the wheat is to be stored, the 
lighters are taken over to the great S.-FLOATING ELEVATOR TRANSFERRING GRAIN FROM TWO LIGHTERS. 

suppose by canal boat, through the 
Erie Canal, and has been towed 
over to Brooklyn for storage in 
the warehouse. As soon as the boat 
has been made fast, the hatches are 
removed and the large elevator leg 
is lowered down until its mouth 
is buried in the heap of grain. The 
leg (see Fig. 2) consists of two ap­
proximately parallel square pipes, 
braced together to stiffen them, 
which serve to inclose an endless 
rubber and canvas belt on which 
buckets are attached at intervals of 
a foot. The belt passes over a pulley 
at each end of the leg, the upper 
pulley being inclosed except on the 
side nearest the building, where the 
casing opens into a chute leading 
to the inside of the house. The 
lower pulley is cased in on the sides 
but is open at the bottom, so that 
when the leg is lowered into the 
mass of wheat each bucket, as It 
passes round, scoops up a full load 
and carries it up the leg. The  
voracity of  such an elevator is enor­
mous, and when it is run at fu l l  
capacity it  will " eat up " 8, 000 
bushels in an hour. To aceommo­
date the decreasing level of the 
wheat ltl the hold the leg is  hung 
in a yoke which is raised and low­
ered by powerfu l hoisting gear in 
the house. This  change i n  level 
necessitates the employment of the 
adj ustable belt drive shown at the 
head of the leg (Fig. 2), where the 
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belt passes round two idlers and in over a p ulley which 
operates the belt by means of a spur wheel and pinion. 

From the top of the elevator leg the wheat is dis­
chal"ged into a large hopper above the scales. From 
this it is let fall b y  the operator into scales (Fig. 4) , 
which weigh 160 bushels, or 9, 600 pounds, at a time. 
This is done very expeditiously, only a brief interval 
being required from the time the lever, which opens 
the bottom valve of the hopper, is p ulled to the time 
the scales are full. So expert are the operators that 
each 160 bushels is weighed with the greatest nicety. 
If the wheat has been previously cleaned, it is not 
cleaned at the stores, but is transferred at once to the 
bins. If it is to be cleaned, it is dropped from the 
weighing scales to  the bottom of a short lofter or ver­
tical elevator and carried up to the cleaning room. 
H ere it fal ls upon the upper end of large inclined 
shaking screws, Fig. 3, where all the larger rubbish 
which Jllay have become mixed with the wheat in tran­
sit is taken out. 'fhis  ru bbish consists of small sticks, 
twigs, leaves, fragments of coal, etc. The refuse passes 
over the screen and falls over the lower edge. The wheat 
falls  into a vert ical  chute oblong in cross section, from 
the bottom of whieh i t  fal ls  in a thin stream about � 
inch wide and 14 feet long. A strong current of air which 
is (l rawn aC'ross t he stream of falling wheat by means of 
a fan serves to carry away all the dust, chaff, shriveled 
wheat cockles, weevi ls  and finer rubbish which was 
not caught on the screens .  The wheat no w falls  onto 
long belt conveyors which extend throughout the 
whole length of the building and are kept continually 
in IlIotion. There are six li nes of these belts in the 
gallery and six in the main store. 'fhey are made of 
fourply canvas and rubber and all of them are 30 
inches in  width.  Their weight is  carried on cylindrical 
rollers which extend the full width of the belt. 

At the point where the wheat falls onto the belt the 
edges of the latter are turned up more acutely by a pair 
of rollers, one under each side. The object of this is to 
keep the stream of wheat froIIl being scattered by the 
belt before its inertia is overcome. \Vhen t h e  wheat 
reaches the long lofter by Tvhich it is to be taken to the 
top of the tower, it is discharged from the belt by a 
" tripper. " This is a mov,j,ble frame which runs on a 
track ben eath the belt and carries two rollers, the upper 
one of which is a few feet above the level of  the belt, 
the other being at the belt level. The belt rises with a 
gradual curve and passes over the upper roller and ver­
tical ly down beneath the lower roller. The sudden 
change in direction of the belt causes the wheat to be 
thrown clear of the belt into a hopper, which leads it to 
the foot of a long lofter. The latter carries it to the 
top of the tower, where it is delivered into a hopper. 
From the hopper it falls by gravity to one of a number 
of universal distributing spouts, Fig. 5, situated j ust 
above the bins. This spout is swivel jointed and may 
be swung round to connect with any one of eight dif­
ferent spouts which lead to as lllany different bins, each 
spout carrying the number of the bin that it serves. 
So complete is this system that the wheat carried up by 
each lofter can be directed to any one of one hundred 
and fifty-two different stations. A part of the spouts 
will be noticed in the engraving, leading down from the 
towers through the roof of the main building. 

It frequently happens that a body of grain becomes 
heated spontaneously, and lIleans have to be taken to 
cool it to a normal temperature. It is at once drawn 
off from the bottom of the bin and carried by the belt 
conveyor to a lofter, by which it is taken up to one of 
the cooling rooms, which are situated in the towers 
above the main building. The cooler is built in units, 
any one of which consists of a deep and long, b ut 
narrow, box w hich reaches frolll floor to ceiling of the 
cooling room (Fig. 7) and is divided by two vertical 
partitions into three n arrow compartments each 16 
inches in width.  The side walls and partitions con­
sist of overlapping horizontal slats, which are ar­
ranged similarly to the slats of a Venetian blind and 
slope inwardly. O n  the outside of the slats is -a wire 
screen.  '1'he top, bottom and ends of the cooler are 
closed and airtight, and the middle compartment is 
connected with a powerf u l  fan. The heated grain is 
run into the t wo outer cOlllpartments, the fan is started 
and a strong current of cold air is drawn in  through 
the wall of grain in each compartment until it 
has been cooled to norIllal temperature. The grain is 
then returned to its bin or loaded onto the steamer as 
desired. 

By reference to the large engraving of Dows' stores, 
it will be seen that at the level of the lower floor of the 
bridge gallery and at the middle height of the main 
building there is a long row of deli very spouts. There 
is a similar ro w on the other side of the building, and 
each of these l llay be w;ed for transferring the grain to 
the ocean stealllers. 'fhe wheat is drawn off at the 
bottom of the bins, carried by a short lofter to the con­
veyor belts, and by them transferred to the spout at 
which it is to be deli vered. Here it is throw-n off the 
main belt by a tripper, as already described, into a 
chute which delivers it to the spout leading to the hold 
of the steamer. \Vhen it is remembered that the 
building has 1 ,000 feet of wharfage front on each side 
of it, it can be seen that three or four large vessels 
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could be loaded at once at these stores. It need scarcely 
be stated that such an establishment as this is capable 
of h andling a vast amount of wheat in the year, the 
total having risen in some years to as high as 16,(\00,000 
bushels. 

• • • 
Canadian North Pole EXI.edition. 

Capt. Bernier, of Quebec, intends to 
-
try to make a 

trip to the N orth Pole, starting March 1, in the " Wind­
ward, " which was used by the Jackson-Harmsworth ex­
pedition, from some point on the north coast of Siberia. 
He intends to take with him a geologist, a surgeon and 
five men. He expects to send the " \Vindward " back 
from Siberia after disembarking his outfit, as he in­
tends to return to Spitzbergen, where s upplies will 
await him. He will be  provisioned for two and one­
half years. He intends to travel at the rate of six miles 
a day, making the journey to the pole in 120 da.ys. He 
expects to travel with dogs and reindeer, especially the 
latter, on account of their meat as well as their service. 
Information is not forthcoming as to how he proposes 
to feed his reindeer on the trip over the ice. Dogs 
have not been found to be extremely valuable adj uncts 
of a sledging jo urney o ver such ice as that which Dr. 
N ansen encountered. Reindeer would be far less ser­
viceable than dogs. March seellls to be a very early 
season for a start on an expedit ion of this kind, as there 
is little probability that Capt. Bernier could get 
through i nto the Kara Sea before early in the summer. 

.. . .  , ., 
A UNIVERSALLY ADJUSTABLE JEWELER'S CLAMP. 

'fo hold jewelry and simi lar articles while being 
operated npon, the clamp shown in the illustration, in 
connection with which is employed a charcoal pan or 
heating apparatus, has been in vented and patented by 
Fred J. Thomas, of Cairo, Ill. U pon a suitable stand­
ard is pivoted a hollow pin, which may be rigidly held 
in any position by a set screw, and turning on the pin 
is a sleeve, also adj ustable to desired position by a set 

THOMAS' JEWELER'S CLAMP. 

screw, while in the upper end of the sleeve is rigidly 
carried a horizontal beam, passing verticaily through 
which and into the hollo w pin is the stem of the char· 
coal pan, also held at the desi�ed height by a set screw. 
At each end of the beam is an adjustable standard car­
rying an adj ustable s leeve at the n pper end of which is 
a horizontal head which receives a slidable rod with 
whose inner end is connected spring fingers projecting 
over the charcoal pan and adapted to hold the work in 
any desired position. 'fhe clamping portion of the de­
vice may, if desired, be removed froIll the standard and 
a horizontal arm adj usted thereon, to support a glue 
pot, etc. , over an alcohol lamp, the  device being ad­
j ustable to a great number of positions and having a 
great number of different uses. 

,\.eetylene for ilIilitar), Signaling. 

In cOlJ junction with Captain J. E. S. Moore, Mr. A. E. 
Munby has been making some experiments on the use 
of acetylene in signaling lamps, says The Progressive 
Age. They have obtained such good results with the 
very primitive a pparatus at present employed, the 
light is so brilliant, and the requirements so portable 
that it seems well worth considering whether acety­
lene could not take the place of the lillle l ight where 
portability is an object. From a coIIlmunication by Mr. 
Munby we learn that the apparatus eonsists of a five­
ounce bottle carrying a two-hole rubber cork. Water 
drips on to the carbide from a wide glass tube, holding 
some two and a half ounces, and furnished wi th a 
connection of rubber tube and a screw clamp to act as 
regulator. The gas escapes from a straight tube to the 
lamp, being trapped on the way by a wider piece of 
tube, into which the smaller tubes are corked at each 
end. This makes a sufficient condenser for any water 
vapor. The gas tube enters the lamp through the 
base, and the gas bu rns from an ordinary 0000 Bray . 
'fhe generator, when charged, weighs one pound, and 
after a couple of minutes, during which t ime the action 
is a little irregular, will give a steady light for thirty 
or forty m inutes. On more than one occasion, indeed, 
it has run out without the clamp being touched after 
first adj ustment. He finds an ordinary lamp small for 
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the heat produced, and has had to rivet the soldered 
parts ; but i ncreased ventilation would be easy to 
arrange. Of  course, for permanent work, the genera­
tor would have to be arranged in metal. Even then it 
would probably be the lightest gas-supplying arrange­
r:1ellt for the illumination yet produced . 

. ' . . . 
Miseellaneous Notes and Receipts. 

Wine from L eaves.-A French druggist has conceived 
the idea that �he flavor of the fruits of shrubs and 
trees is generatf:d in the flowers of these plants and 
passes from them into the fruits. The fragrance which 
the leaves of the black currant bush give off, especial ly 
after a little rubbing, and which is so very similar to 
the taste of the berry, has led the man to adopt this 
0pullon, He goes further, and says that the pleasant 
taste of the apple, pear, or grape is prepared in the 
leaves of the respective plants, although he admits that 
it is hardly noticeable with these, and by far not in 
the same degree as with the black currant. B ut this 
does not discourage the inventor. He sees glycoside, 
which he  proposes to deeompose in sugar, or a more or 
less aromatic principle, as he sets forth in the Union 
Pharmaceutique. The respective lea ves are to be 
crushed and a fermenting agent, such as yeast, is added 
to them, whereupon the odorless and tasteless gl yco­
side decomposes and thp, chemical principle becomes 
free which is to impart to the fruit proper its aroma 
and pleasant taste. \Vhat was formerly sought to be 
accomplished with apples, pears, grapes, etc. , is now 
done in a simpler manner with the leaves of these 
plants in the fermenting vat. Jacquemin, for this is the 
name of the inventor, places, e. g. , apple tree leaves in 
water containing 15 per cent of sugar;  t hen he adds 
the yeast. During the process of fermentation there is 
an odor of apples, and when the fer mentation is finished 
and the yeast has settled, a straw yellow l iquid is ob­
tained which possesses the fine " bouquet " of the fruit 
of the respective trees from which the leaves were taken. 
With vine leaves the results are still more prol ific. A 
beverage tasting and smelling strongly of wine is ob­
tained, and finally brandy Illay be distilled from it 
which is similar to the best cognac ! 

Changing the Bed of the River Scheldt. -In Antwerp 
it is hoped that the plan long nourished in influential 
circles to connect the Rhine with the Scheidt by a 
canal Illay at last be realized. S uch a n e w  waterway 
would tend to increase international trade consider­
ably. It is thought in Antwerp that a favorable 
moment has come to take t he enterprise seriously in 
hand, because Kaiser \Vilhelm is advocating the con­
nection of all German rivers with the Rhine. The 
Belgian government and the city of Antwerp are now 
confronted with two proj ects from which to choose. 
One plan is to extend the harbor works and to broaden 
the present river bed. Another plan proposes to cut 
off the large angle which the ScheIdt describes below 
Antwerp by a new bed, whereby the channel receives 
the proper breadth and necessary depth. This would 
df) away with the north citadel, whose place would be 
taken by new harbor works. 

Pixing Leather to Metal.-In order to fix leather to 
metal, the Maschinenbauer gives the following direc­
tions : Digest 1 part ( weight) coarsely crushed gall 
nuts with 8 parts (weight) of distilled water about six 
hours and filter through linen. Then pour 1 part 
(weight) of cold water over 1 part (weight) glue, leave 
it stand for twenty-four hours and heat the whole, 
whereby a concentrated glue solution is obtained. 
N ow coat the leat.her with the warIll gall nut extract, 
bring the glue solution on the roughened and warmed 
metal, lay the leather on it, press it firmly, and allow 
to dry in the air. The leather will adhere so firmly to 
the metal that it cannot be separated without tear­
ing it. 

Manufacture of White Opaque Colors by the Use of 

Tungstates . -Those tungstates which are slightly solu­
ble or insolu ble in water and give no colored sulphides 
with h ydrogen sulphide, preferably the tungstates of 
the earthy alkalies, are now elllployed in G ermany as 
oil, size and water colors. EspeCially tungstate of lime 
and t ungstate of zinc are recolll lllended as white opaq ue 
piglllents. T he various tungstatcs of the saUle metal 
(e. g. , calci uUl) behave alike and their quality as white 
opaque color is not affected by their different percent­
age of water. Tungstate of lime possesses the cover­
ing power of white lead, but remains white to sulphide 
of hydrogen and similar substances, while white lead 
turns brown. T hese t ung�ta,tes can be used as size 
colors and water colors, another advantage over white 
lead. 

Waterproof and Pireproof Wood. -In order to ren­
der wood waterproof and fireproof, the following 
" silicification " process is made use of according to 
the Gewer be. The small boards are first laid into a 
waterglass solution of 5' to 10° Be. where they are left 
10 to 12 hours, when they are taken out and allowed to 
drip off. After drying, they are placed in a solution 
(gmvity 2' to 3' Be. ) of calciu m  chloride, magnesium 
chloride and amlllonium chloride. In this they are 
left 4 to 6 hours, and after dripping- off and drying 
again, they are ready for use. 
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AN URGENT PATENT OFFICE REFORM. 

An Open Letter to the Hon. Willialll McKinley, 
President, 'Vashington, D. C. 

My DEAR SIR : As the time draws near when you 
will submit your annual message to Congress, allow me 
to suggest a subject under the caption " An Urgent 
Patent Office Reform, "  which should form a part of 
that message and which needs dwelling upon by your­
self. 

'Tis true that the regular report of the Commissioner 
of Patents will, as usual, cover the requisite gronnd ; 
but as Congress has heretofore seen fit to ignore the 
needs and requirements of a ser :ice which has grown 
to such immense proportions that iii  every department 
of the Patent Office the employes are overcrowded to 
an extent inimical to health and detrimental to the 
good of the service, it· is time some strong hand should 
support the recoIll lllendacions made froIll time to 
time by the COIllmissioner of Patents and from time 
to time as often disregarded and ignored by Congress. 

Coming, as you do, from the great manufacturing 
State of Ohio, you cannot but appreciate the influence 
of our patent service upon the business interests of the 
country ; and anything looking to the betterment of 
that service redounds to the welfare, not only of in­
ventor and manufacturer, but also to that m uch cham­
pioned indh"idual. the American workingman . 

It is obviously evident from past experience that 
Congress has very little idea about either the working 
of the plottent service or the great niche it fi lls in its re­
lation to the outside worl d, employing, as it does, 
n�arly seven-eighths of the entire capital engaged in 
m:1nufacturing interests in the United States, or up­
ward of six thousand millions of dollars, all based OIl 
patents ; and if we are to learn anything from the past,  
that lesson seems to be  that the future holds out l ittle 
of encouragement toward the development by Congress 
of this service, whose crying needs have been so lightly 
passed over heretofore, unless some forceful influence is 
brought to bear in its support. 

As you are doubtless aware, the yearly receipts of the 
Patent Office are $300,000 over and above its expenses, 
and it already h as to its credit  the enormous SUIll of 
$5,000, 000. 

In a letter to this journal, dated October 9, and pub­
lished in its issue of the 23(1 ult . ,  the writer called at­
tention to the inconsistency in the present working 
of the Patent Office, which compels  inventors to wait 
four months or more from the date of filing their ap­
plications  before they come up for examination ; and to 
excuse this delay either on the ground that the office is 
overworked or the force of examiners insufficient to 
cope with the vast amount of business pouring into 
that office daily,  has no force in the light of the im­
Illense resources avai lable to place the service upon a 
footing beyond criticism. 

This journal, in its issue of the 6th inst . ,  has an 
answer to my letter of the 9th ult. , b y  one " E. A. H . , "  
of \Yashington, who covers t h e  ground exhaustively.  

He writes that the Commissioner of Patents has no 
power or authority over a single penny of the receipts 
of the Patent Office, but that it is Congress who doles 
Ollt with a niggardly hand j ust enough of revenue to 
keep the office fro m falling into innocuous desuetude, 
going sci far as " specifying how much Ill ust be spent 
for each branch of the service, and even enumerating 
the entire office force to a man, prescribing their duties 
and salaries, and specifying the various amounts to be 
expended for supplies and other expenditures,"  entirely 
setting aside the suggestions and recommendations of 
the Commissioner. 

So thoroughly and minutely does our Congress look 
after this most important of our government institutions 
that, according to our \Yashingtoll friend, .. the office 
is ful l  of so-called laborers at laborers' pay doing the 
work of stenographers and skilled clerks, of Illessengers 
at messengers' pay doin g the work of assistant examin­
ers, while were it not for such expedients as these the 
office could not keep its h ead above water even as well 
as i t  does at the present time. " 

Now, Mr. President, as a man of sound common busi­
ness sense, I ask you, wherein lies the j u stice of such 
procedure on the part of Congress ? \Yhat right has 
Congress to deny to the patent service of this country 
that w hich is justly its due ? 

The directors of a ban k might with equal j ustice re­
fuse to cash the check of a depositor, because he had 
already withdrawn part of his deposit, as for Congress 
to steadily refuse to appropriate the necessary funds 
for the proper and expeditious  transaction of the Pat­
ent Office business when the funds are already on hand 
for the purpose. 

Here is an army of inventors pouring their fees i nto 
the Patent Office, and in return, what do t hey get ? 
An im paired service, long and needless delays, working 
untold inj ury not only to the lll�elves, but to the manu­
facturing interests of the coun try as well. 

To quote again from the \Yashington correspond­
ent : . .  \Vhy should $300, 000 per annum be collected 
from our inventors over and above the actual expen�e .. 
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of running the Patent Office, and then the appropria­
tions for annual expenses be so cut down by Congress 
as to materially impair the sen"ice ? 

" Why are not our inventors j ustly entitled to as 
thorough and complete a preliminary examination and 
as valid a patent w hen issued as money, skill, and ex­
perience can afford, and which they would long since 
have had if the oft-repeated recommendations of prac­
tically every Commissioner who has held office for the 
last twenty years h ad received proper attention from 
Congress ? 

" \V h y  should so large a portion of the building 
erected by the money of inventors, for the transaction 
of their business, be occupied by other non-supporting 
bureaus to the detriment of the service '/ \Vhy should 
their models be cro wded out of the b uilding where 
they most naturally belong ? \Vh y  should not the 
b ureau be provided with a laboratory and scientific 
and law library, each fully equipped and in every way 
suited to its pressing needs ? \Vhy should not salaries 
be i ncreased to be COIllmensurate with services ren­
dered ? "  

Our 'Vashington friend asks, " \Yherein does the 
rellledy l ie ? "  and answers for himself  his own query, 
by saying, " Evidentl y  in the halls of Con gress. " As 
this solution presents to him such a gloomy aspect he 
says : " I  think, j udging from the past, there will be no 
relief, or at least relief that is at all adequate, Until  
the i nventors and manufacturers of the country, one 
and all,  take a personal interest in the matter, and 
use their personal influence with their senators and re­
presentatives in Congress. to see to it that in this 
lllatter simple j ustice is  don e thelll . "  

Mr. President, the inventors and manufacturers of 
this country wallt a better service ; in fact, they de­
mand a better service, and they back up their demand 
w.i th the coin of the realm, which they have already 
paid for an inadequate service. 

You, Mr. President, were elected to office by the peo­
ple, and the people, of whom the writer is one, ask you 
in the nallle of j ustice and fair play to so present this 
m atter in your forthcoming message to Congress that 
the report of the Comm issioner of Patents wil l ,  when 
presented, have the consideration given it that it so 
well deserves, and that the needs of the patent service, 
as therein expressed, may be promptly Illet by the 
requisite appropriations ; for no one, not even our 
worthy Congress, knows so well the needs of the service 
as does the Commissioner of Patents. 

Respectfully, \YILLIAM E. H EATH. 
Baltimore, Md. , November 9, 1897. 

• • • 
Parasites of the Fly. 

'ro the Editor of the SCIENTIFIC AMERICAN : 

Having seen no article in any of the periodicals upon 
the subject of which I am about t o  speak, and being 
anxious to know about the existence, distribution and 
classification of such insects, I mail  to you,  i n  a sepa­
rate mailing tu be, some specimens of this peculiar 
parasite which seems to have el uded our notice until 
within a few days. 

At time of sending there are two of these lobster-like 
parasites attached to the fly's legs, in j ust the position 
they were w hen the fly was caught, about two hours 
ago. If you can tell me whether these parasites can 
subsist upon anything else than flies, from whence 
they come, and whether or not they are an apparently 
recen t  contribution of nature, I shall be very glad to 
be enlightened upon the subj ect through the columns 
of your valuable paper. C .  T. PAGE. 

Reply by L. O. Howard, Entomologist, U nited States 
Department of Agriculture. -The house flies sent by 
Mr. C.  T.  Page, of Chappaqua, N .  Y . ,  carried two spe­
cies of arthropods attached to them. The first, a mi­
nnte, scorpion-like creature, with enlarged palpi that 
look like the claws of a lobster, is one of the so-called 
" false scorpions, " known as Chelanops oblongus, Say. 
T hese little false scorpions live in dusty places a mong 
books, in  the cracks of the floor, under the bark of 
trees, and so on, an d feed upon minute, soft-bodied 
insects, such as book lice and thrips. They are not 
true parasites on the house tiy, but simply cling to the 
flies in order to be  carried about.  'rhe second species 
is a small red Ill ite which is a true parasite of the house 
fly. It i s  known as Ottonia muscarum .  These fly 
Ill ites are frequently found attached to different parts 
of the house fly and suck its blood . It is not likely, 
however, that they ever exist in sufficient numbers to 
seriously redupe the numbers of the house fly, and, in 
fact, they do not kill it soon, so that it  will  reproduce 
and l ive out a large portion of its allotted t erm of life 
before succumbing to the attacks of the mites. 

IN the German gold and silver assay office, heating 
and smelting tests w ith acetylene gas were made re­
cently, and are said to have resu lted most satisfacto­
rily. In a short time temperatures up to 1 , 500° Cent. 
were produced. A quantity of nickel was molten 
ready for casting within thirty minutes, while formerly 
it took from eighty to eighty-five minu tes. to melt the 
same quantity. A B unsen burner, specially construct­
ed for acetylene gas, furnished excellent results. 

Science Notes. 

The formula employed by the Magdeburg Steam 
Boiler Association is : (calories) = [8, 000 C + 29, 000 (H 
- 0 + 8) + 2,500 S - 600 W] 0 '01, in which the precent­
ages of C, H, 0, S and W (water) are those of the 
natural coals, i. e. , in their original unchanged condi­
tion without being dried. 

O mitting the persons on strike or engaged in the 
present great lock-out in Great Britain in the 113  trade 
unions making returns, with an aggregate meIll ber­
ship of 462, 292, 20, 228-01' 4 '38 per cent-were reported 
as unemployed at the end of September, compared 
with 3 '55 per cent at the end of August, and w ith 3 '6 
per cent in the 110 unions, with a mem bershIp of 
434, 886, from w hich returns were received for Septem­
ber, 1896. 

Sig. G. Mattej has investigated the nature of the 
red spots which occur on the lea yes, petals and 
other organs of many plants, species of Lysimachia, 
Oxalis, HypericulIl , Myrsine, etc. , and states that the 
pigment is composed essentially of a gum-resinous sub­
stance colored by a yellowish-red essential oil,  its 
chemical constitution varying with til e  species. These 
spots are not, as a rule, found in the earliest stage of 
development of the organ, and are evidently the results 
of the transforlll ation of leucites. 'rhey are often 
surrounded by a membrane, and are always embed­
ded in the parenchyme, and are �uITounded by ordin­
ary cells .-Bull.  Soc. Bot. Ital. , 1897, p. 83. 

Apropos of meteorites the fol lo wing amusing story 
is told by Sir Robert Ball respecting one of these celes­
tial visitors. A meteorite which fell on a farm in 
America was claimed by the ground landlord, as his  
lease reserved all  minerals and metals. The tenant 
obj ected on the score that the artie Ie  ,vas not on the 
property when the lease was executed. The lan dlord 
then claimed it as flying gallle, but the lessee pl eaded 
that the thing had neither feathers nor wings, and 
elaimed i t  as ground game. But  while the d i spute 
was going on the customs officers seized the meteorite, 
on the ground that the revenue had been defrauded 
by its introduction into the country without payment 
of duty. 

A dispatch to the Standard from Berlin says that 
M. Czernik, a Russian chemist, has examined two min­
erals found in the Caucasus which have apparently 
never before been analyzed. One of these minerals is 
a kind of coal ashes, from which M. Czernik obtained 
a considerable quantity of helium and a quantity of 
the rare earths which are employed in  the manufacture 
of the mantles used in incandescent gas l ighting. The 
other mineral is called cerite. It consists mainly of 
argon. M. Czernik's discovery is remarkable from the 
fact that the new elements h eliu m and argon have 
never previously been found as minerals in a pure 
state, but always in cOIllbination with other elements. 

With little doubt the longest-lived animal in the 
world is the giant tortoise of the Seychelles Islands. 
One h as recently been preFented to the Zoological 
Society of London, by Mr. 'Yalter Rothschild, w hich 
weighs a quarter of a ton. Its known length of life is 
one hundred and fifty years, its age previous to its 
transportation to the island of Mauritius being un­
known. In 1833 the governor of Mauritius sent to the 
zoological gardens a tortoise weighing 285 pounds. It 
was 4 feet 4 inches long, and h ad been in the island of 
Mauritius for sixty-seven years. The exact period was 
known ; for this tortoise was brought to that island 
from the Seychelles in  1 766. At that time it was full 
grown, so that its real age was probably much greater. 

Herr H. Molisch has carried out a series of experi­
ments on the influence of the chemical com position of 
the soil in changing the natural pink eolor of the 
flowers of H ydrangea hortensis to blue. He finds that 
this change is invariably brou ght about by the pre­
sence of alum in the soi l ; and that the efficient con­
stituent in the alum is the aluminum sulphate, which 
has, by itself, the same effect as alum. Ferric sulphate 
prod uces a similar effect ; while with other salts of 
iron the resu lts were mostl y  negative. The blue color 
is due to a chemical eOlllbination of the salts in ques­
tion wit h the a nthocyan w hich is the cause of the 
natural pink color of the flowers. The filaments of the 
stamens are most sensi tive to the change in color. -Bot. 
Zeitung, 1897, 1st Abth . ,  Heft 3. 

" The trail of the microbe is over them all , "  may well 
be written of every appliance that is to be found in the 
druggist'S shop, or in even the best cared for sick room , 
says The Independent. The latest offender is the com­
mon rubber dropper for eye lotions. A dropper soon 
after being used becomes covered with a. layer of bac­
teria, and they become coated with an insoluble white 
flourlike film. The lotion itself has probably been 
careful ly steriHzed, but the instant it touches the bulb  
the  film comes off, and the  insoluble particles are di1-
fused through the liquid. \Vhen one retiects that the 
am ount of contaminated liquid that Tyndall took up 
on a t hread of spun glass was enough to infest a large 
test tube of sterilized material, and fill  it with swarm­
ing microbes, we appreciate the force of thoroughly 
cleansmg the dropper. 
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THE GREAT ELECTRI· 

CAL POWER PLANT 

AT R H E I N F E LDEN 

ON THE RHINE. 

J , itutifi,  jmtri'lu. 

\ t\>  
I' \ CI> 

stalled. The chambers 
measure 18 feet by 33 
feet by 49 feet high. 
The partition walls are 
4 feet in thickness. Each 
chamber is  s u p p l i e d  
with a balance gate 9 

feet wide by 16 feet high 
for shutting off the wa­
ter. These gates are 
moved by a handwheel 
in  the dynamo room, 
which is  situated above 
the turbine cham bel'S. 
The gates were built to 
withstand a pressure of 
70 tons. When repairs 
are necessary, b u 1 k ­
heads will be put in 
above and below the 
turbine8 and the water 
will be drawn off by 
e l e c t r i c a l l y  driven 
pumps. 

Prominent among the 
rivers which p r e s o n t  
conditions favorable to 
the erection of elpctri­
cal power . plants is the 
Rhine, and particular­
ly that part of it which 
extends from Reichenau 
to Basle, a distance of 
154 llI iles, in which there 
is a total fall of 1 , 120 
fpet. At Schaffhausen, 
where there is a fall of 
!JO feet, the N euhau8en 
Aluminum \Vorks are 
already established, and 
are using all th .. water 
that can be diverted 
from the falls without 
deRtroying their pictur­
esque beauty. Below 
the confluence of the 
Aar and the Rhine there Fig. I .-PLAN SHOWING LOCATION OF THE POWER STATION , THE DAM AND THE HEAD RACE. 

As a result of the 
large quantity of water. 
3, 740 to 5, 500 gallons per 
second, which p a s s e s  is a constant flow of 

77, 000 gallons. per second, and this circumstance, cou­
pled with the fact that the topography of the sur­
rounding country is favorable to the location of 
factories, and that in a stretch of the river 1� miles 
long, j ust above Rheinfelden, there are three 
rapids, with a mean fall of 23� feet, determined 
the location of the great power plant which forms 
the subject of the present article. 

It was orig'inally proposed to utilize the whole 
low water head of 25 feet, and the first plans es­
timated that 1 1 , 000 horse power could be realized 
for an expenditure of $2, 500, 000. The plans were 
finally modified by Prof. lntze, of Aix-Ia-Chapelle, 
and it was decided to use a head of only 16 feet, 
�hereby confining the construction to about 1 , 100 
yards of the river. It was estimated that, to secure 
15, 000 horse power, the cost of turbines and build­
ings alone, exclusive of the electrical equipment, 
would be $1 , 115 ,000. The contract was let to 
Escher, \Vyss & Company, of Zurich, and Zschokke 
& COIllpany, of Aarau, ·Prof. C. Zschokke tak-
ing charge of the work under the superintend­
ence of Prof. lntze. The electrical plant was built 
by the Allgemeine Elektricitats Gesellschaft and 
the Oerlikon \Vorks, to the former of which we 
are indebted for our illustrations and particulars. 

The plan of the works, Fig. 1, shows the location 
of the dam, which is built clear across the river and 
contains a sluiceway 65 feet in width, the head race 
which leads the water to the turbines and the power 
house. The crown of the dam is 6� feet broad, and 
while the back of it has a steep angle, the face slopes 
gently to the bed of the river. The head race is 170 feet 
wide, the wall on the river side being 23 feet high, 5 feet 
broad at the top and 13 feet at the base. The entrance 
to the head race is protected by screens to keep out 

rocks, bowlders and rubbish . Here also are located 
the gates which reg'ulate the flow of water. The  Hides 
of the head race are lined with brick and cement. A 
sluiceway, 20 feet wide, is provided on the right hand 
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through each turbine, they all had to be built with a 
large diameter and to operate at a slo w speed of revo­
lution. It was decided to rUIl the turbines at 55 
revolutions per minute, and the  design adopted was 

the Francis reaction turbine, with two turbine 
wheels superim posed. The wheels, Fig.  6, which 
are 7 feet 8}-2' inches in diameter and 4 feet 1 inch 
high, have each 32 vanes, and the guide frallles 
have each 36 blades, the distance between centE'rs 
of the wheels being 11 feet. 

'£he lowest guide frame, which rests on a bear­
ing' ring cast into concrete, conducts the outflow of 
the lower half of the turbine to the tail race. A 
wrough t iron receiver rests upon this guide frallle 
and receives the outflow of the upper half of the 
lower turbine and the lower half of the upper 
turbine and conducts it into the tail race. Anoth_ 
er wrought iron receiver on the upper guide frame 
leads away the outflow from the upper guide frame. 
Both wheels are carried on a 12 inch shaft, which 
is held by three 24 inch bearings of lignum vitoo, 
which is particularly suitable, on account of its 
hardness and the large percentage of resin which 

� it contains, for bearings of this kind. The tur­
� bines are direct connected to the dynamos b y  

means of a vertical shaft, which is a continuation 

� of the turbine shaft. This works in a metal bear­
.'-��"''-';,::j� ing carried on a cross framework. Regulation 
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Fig. 2.-PROFILE OF THE RHINE FROM REICHENAU 
TO BASLE. 

side of the turbines for letting out the ice from the 
front of the screens in winter time. 

'£he power house has t w enty chambers, though only 
ten of the 840 horse power turbines are at present in-

is effected by cylinder g'ates in the lower turbine 
by means of a four-part gate and in the u pper 
turbine by two independent double gates. When 
there is a high head of water, the lower turbine 

is sufficient to supply the necessary power and the 
upper turbine is · entirely cut off. As the water of 
the river rises, decreasing the head, the lower pair of 
valve chaIllbers is opened first and then the upper pai r 

THE RHEINFELDEN ELECTRICAL POWER PLANT.� Fig. 3 .-0NE OF THE GENERATORS . 
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The three-phase alternating current system of trans­

mission was adopted, as this was considered to be the 
most economical for this plant. At present it will be 
operated at a potential of 6, 800 volts, but ultimately, as 
the demand increases, the voltage wil l be raised to 
16, 500. The generators, Fig. 3, are of the inductor type, 
with stationary armatures and rotating pole pieces. 
They consist of two station ary armature rings which are 
con nected both mechanically and magnetically by the 
o u tside cover or frame. The rings are b uilt up of lam­
inated p l ates and carry the coils by means of project­
ing teeth. 'fhe ind uctor ring is cast in sections and 
bolted to a massive spidel' which is keyed on the main 
sh aft. Fifty-five pole pieces of a general yoke shape are 
carrie(l u pon the periphery of the ring. 

The generators rest on a floor of concrete immediately 
above the water tanks of the turbine. The generator 
shaft, as already mentioned, is connected to the tur bine 
shaft by means of a flange coupling which is  welded on 
the ind uctor w heel, bei n g  keyed to a boss near the 
eenter of the shaft. '1'he great size of the generator 
IIlay be j udged from t he fact that t he outer cast iron 
frame is 22 feet 5 inches in diameter. It consists of four 
separate castings, each of which has two standards or 
feet which rest d i rectly upon the cement floor of the 
engine roolll. The fraule i�  d ivided horizontally into 
two parts which are bolted together. 

The turbine wheels on t h e  lower part of the shaft 
weigh altogether thi rty-five tons and the inductor 
w heel and the u p per shaft weigh t wenty tons, ItIaking 
a total of fifty-five tons in al l .  T his, of course, neces­
sitates a very solid . s u pport. It consists of two semi­
circular castings and is 1 5  feet in diameter. Its outer 
edge is carried by an annular bed plate let into a 
cement fou n dation on the concrete floor. To save the 
great waste of po wer due to the friction of this load, 
oil  i s  p Ulll ped into the bearing under pressure of 350 
pounds to the square inch. 'fhe oil, which is forced to 
the inside, runs through the vertical bearing and keeps 
it clean. That w hich is forc.ed outwardly is collected 
for use again. The normal output of each dynamo is 
about 720 killowatts and the efficiency is calculated at 
92 per cent. The machi n es are excited by three 150 
h orse power rotary transformers. Transformers are 
also used for ligh ting the power house and the sur­
rou nding grounds. Five of the generators will  be set 
aside for lighti n g  and the other fifteen are i ntended 
for power and for electrochemical works. The poles 
for the high pressure feeder are shown in Fig. 7. The 
insulators are built to w i t hstand a working pressure of 
16, 500 volts. The three large i nsul ators ou one side of 
the pole are for the lighting mains and the three on 
the other side for the power mains. The mains are of 
bare copper, and sil icium bronze wires of smaller dia­
meter will  be used for Ule telephone wires and testing 
w ires, which are placed below the guard nets shown b y  
dotted lines in t h e  figure. Charge for current for light­
ing purposes wil l bp, about ten cents as a maximuIIl per 
unit, with a scale of discount varying from 5 per cent, 
if the average demand e'l:tends over 500 hours, to 80 per 
cent if it extends over 6, 000 hours per year. 

It is hoped that the construction of this fine plant 
wil l  transform the district of the Upper Rhine into a 
man ufacturing center of considerable note. The com · 

J c itu tific �lUtritau. 
the tertiary Disco beds of West Greenland, finds that his 
conclusions, as stated in every geological text book, 
were ., based upon specimens too fragmentary to be of 
any value, " and that half of the genera and species 
must be suppressed. Thus no palms, the plant most 
indicative of a tropical flora, occur ; but big leaved 
trees whose leaves resemble those of the plane, maple, 
and lime did occur ; but botanists dis trust the evidence 
of leaves alone. Robert Brown examined the plant 
beds at Disco and found that in no case were the 
leaves attached to the stems, and quoted and apparent­
ly approved Steenstru p's remark, that " perhaps they 
(the leaves) were blown by the wind to their present 
locality. " So Brown, says Nature, saw no evidence that 
the West Greenland p lant beds mark the site of ancient 
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Fig. 4.-POLES FOR THE ELECTRIC TRANSMISSION. 

forests. Gregory then goes on to suggest that the 
Disco deposits might have been drifted from warmer 
regions. H e  claims that the quantity of driftwood 
cast upon the Arctic shores is "enormous. " Many raised 
beaches are strewn with pine and larch logs. Most 
of the Arctic driftwood consists of logs of pine and larch 
from the Siberian forests, but blocks of mahogany from 
Central America sometimes occur, and West Indian 
beams are not unCOlllmon. However this Illay be, the 
evidence brought out by Heel' strongly leads us to sup­
pose that the tertiary vegetation of Greenland, if not 
tropical, was probably temperate, like that of the Mid­
dle States and California. Fossil coral reefs have also 
been asserted to have existed in Silurian and Carbon i­
ferous times in the Arctic regions, but in reality, says 
The Independent, no true reef builders exist there ; and 
at the present time isolated cup corals are still living 
in the polar seas. at considerable depths. Gregory 
t hen concludes, on examining the evidence derived 
from our knowledge of si x fossil faume frolll the Sil u­
rian to the Cretaceous, that : 1, 'f hey are often rieh 
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plants of Disco Island and Grinnell Land, of the Great 
Slave Lake and Prince Patrick Land, of Iceland and 
Spitzbergen, and of Saghalien and New Siberia. " 

• • I • 
LIGHT DRAUGHT GUNBOATS FOR THE NILE 

EXPEDITION. 

In vie w  of the military expedition which the British 
government is conducting in the Upper Nile country, 
the illustration which is herewith presented of one of 
the new gunboats which have been built for river 
service above the cataracts will possess special interest. 
These vessels, which have been constructed by }fessrs. 
Yarrow & Company, of London, who have kindly fur· 
nished the photograph and particu lars, are 145 feet i n  
length by 2 4  feet 6 inches beam. T h e  h u l l  proper i s  6 
feet deep, and carries a superstructure, as shown i n  
the ill ustration . T h e  draught is 2 feet when carrying 
a load of 35 tOIlS. The hull  is built in eleven floata,ble 
sections, which can be easily put together while afloat, 
thereby avoiding the difficulties and delays incidental 
to ri veting toge ther and launching, and also avoiding 
the necessity for a large number of skilled hands. The 
mach inery consists of two pairs of compound su rface 
con densing engines, supplied with steam by two Yar­
row straigh t-tube water tube boilers. The vessel s  are 
propelled by twin scre ws. The speed on trial was be­
tween thirteen and fourteen miles an hour. 

The d esign i l l ustrated was got out at the request of 
the Egyptian gO\'ernment by Sir ·William White, and 
it will  be seen that it embodies a thoughtful and well 
matured scheme It  w i ll be within the recollection of 
our readers that Messrs. Yarrow & Company, about 
ten years ago, b uilt a number of shallow draught 
stern wheel gunboats for the Nile expedition u n der 
the command of Lord W olseley. These vessel s proved 
very successful at the time and still more so d uring last 
year, when they took a leading part in the advance 
to ward Khartoum. 

The boats used in the former expeditio n were stern 
wheelers, but it has been determined by the ad­
visers of the Egyptian government that vessels capable 
of carrying guns of greater power at a h igher lev el  
would be desi rable. It  was decided, therefore, that 
stern wheelers were not desirable if any other means of 
propulsion equally efficient could be devised, becau se 
i n  the case of stern wheel machinery the engine rOOlll 
and stokehold staff, as well as the boiler and engines, 
are necessarily much exposed. It was also essential 
that the vessels should be capable of being shipped to 
Egypt and transported by rail to the Upper N ile ; and 
moreover, to aVOId the delay and difficulties incidental 
to riveting up and launching, it was determined to 
h ave the sections floatable, as the risk of passing the 
cataracts if the vessels went out whole would be aitCl­
gether prohibitory. This system of construction in 
floatable sections was first introduced by Messrs. Yar­
row in a stern wheeler built by them for the King of 
the Belgians for the navigation of the Con go. 

In order to get the desired result as regards propul­
sion, it was evident that ordinary screws would not be 
ad visable, and Messrs. Yarrow & Company had recourse 
to a device which they have adopted for some years 
with great success. In the bottom of the boat, n ear 
the stern, two tunnels are raised, and in each of these 

Fig. 5 . -DETAILS OF T HE GENERATOR. Fig. 6. - THE ARRANGEMENT OF THE TURBINES. Fig. 7.-DIAGRAM OF THREE-PHASE GE NERATOR. 

pany has acquired considerable tracts of land on both in individuals but poor in species ; 2, crustacea, trilo­
the Baden and SWISS Sides, which it is hoped will in bites, polyps, etc. , are proportionately common and 
t i llle be utilized for the erection of m anufacturing plants. often large in size ; 3, compon nd corals are scarce, and 

• • • ' • occur in nodules instead of in reef b uilding masses ; 4, 
Arctic Life in Gladal Times. sea urchins and sea lilies are extremely scarce ; 5, there 

Recent critical studies 011 the fossil fauna and flora is a striking poverty in new or special types. These are, 
of t h e  Arctic regions tend to make one hesitate in ac- in th e main, the characteristics of the existing Arctic 
cepting the conclusions of Heel' that the climate of the fauna. and it seems reasonable to conclude that all 
pulaI' regions was tropical up to the time of the glacial through geological time the polar flora and fauna have 
period.  Mr. J. \V. Gregory, iu Nat ure, brings together been more barren than those elsewhere. In Jurassic 
testimony which goes to show that the vegetation and times there were probably climatic zones, which appear 
animal life has always, from the earliest geological to have been parallel to the equator as now ; so in ter­
times, not been tropical, and that the earth's climate, tiary timeii-for from wh!ttever direction we approach 
even from the beginning, was not en tirely uniform. the pole, the fOioBil floras " become sparser and more 
Nathorst, on examining Heer's type specimens from bored in aspect, as we may see by a comparison of the 

one of the twin screw propellers revolves. Th ese pro­
pellers are of very special design. The upper part of 
the t u n n el is as much as 2 feet 6 inches above the 
waterline. The working of the screws drives any air 
that may be present out of the tunnels and its place 
is im mediately taken by water. As the space within 
the tun nels above the waterline is wholly shut off from 
the surrounding atmosphere, the water itself, as i t  
were, seals this airtight compartment, and the tunnel 
remains full of water, j ust in the same way that a 
siphon, when once filled, does not empty itself. The 
screws, therefore, are wholly immersed. On trial the 
speed was found to be a trifle over 13 miles an hour 
and the draught of water 1 foot lHf inches. 

One important point in this system of propulsion is 
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that it offers exceptional advantages for going astern, removing the propeller and replacing it by another, it Johnstone do uble bogie compounds built in 1892 for 
or what is the same thing, stopping head way ; in fact, was found that it could be readily done in eight minutes. the same road, but as these were practically two loco­
on the trial it was found that from full speed ahead to The name of the vessel is now the " S ultan , "  but she motives com bined in one, they constitute a class by 
a state of rest the vessel woule: only travel about two was originally known as the " Poplar. " She has al- themselves. The total weight of the engine in work­
lengths. This power of going astern is of the utmost ready been sent out to the Nile and is prohably by ing order is 193, 450 pounds. Of this, 145, 200 pounds is 
value when navigating rivers which are shallow, the this time half-way between Cairo and Abu Hammed, on the drivers, 23,450 pounds on the front truck and 
beds of which are continually changing, because on where she is to be put together. A second vessel of the 24, 800 pounds on the rear truck. The engine measures 
going down strea,m it is clearly necessary, on approach- same type is on the point of being dispatched from 36 feet 6%, inches over all, and the total length of ten­
ing a shallow, to stop the progress of the vessel as England, and her erection, it is  contemplated, will fol- del' and engine over all is 61  feet 4),4 inches. The boiler 
quickly as pocsible. low lI11mediately after that of the " Sultau . "  It may is of the Belpaire type and carries a steam pressure 

'1'he superstructure, which forms the fighting and in- be added that these vessels are calculated to be able to of 180 pounds to the square inch . The fi rebox, 
habited part, is well which is carried above 
shown in the illustra- the frames, is of stee l ; 
tion. A distinctive fea- it measures 3 feet 2Yz 
ture about these boats inches in width by 10 
is the fitting of Jee- feet 1 inch in length, 
boards in the fore part, and the grate area is 
the object of which is 3 1 '45 square ff'et. In 
to take the place of diameter the boiler is 
" deadwood, " which is probably the largest 
necessarily absent in a ever carried by a loco-
flat-bottomed c l' a f t  moti ve, the first course 
drawing only t wo feet measuring 78 inches and 
of water. These lee- the slIlokebox 81 inch-
boards perform exactly es. It contains 412 two 
the same function as inch tubes whose aggre-
l e e  b o a l' d s do in a gate heating surface is 
Thames barge by offer- 2, 585 square feet. This 
ing lateral resistance, added to the 218 square 
which prevents t h e  feet of surface in the 
vessel blowing off to firebox gives a total of 
leeward. Light h igh- 2,803 square feet for the 
sided vessels are ex- boiler. 
tremely difficult to han- The cab and the run-
die when there is a side ning boards are of steel,  
wind ; an d it is to ren- the former being of an 
der them easily handled exceptionally neat <1e, 
and maneuvered when LIGHT DRAUGHT GUNBOAT FOR THE NILE MILITARY EXPEDITION. sign, with large side 
a side wind is blowing windows. Special at· 
that these leeboards are required . It may be added, carry, OIl au emergency, 1 , 000 troops. T here is l ittle tention has been given to the internal fittings of t h e  
however, that t h e  steering when going ahead i s  s o  doubt that before long we shall hear of t h e  part that cab, with a v i e w  to placing them conveniently within 
rapid that lee boards u n der th ese conditions need not these vessels will play in the operations on the Upper reach of the engineer and firelllan.  
be used ; it is only when going astern that they are Nile in the expedition against the Madhi. The cyli uder cock lever is j ust in front of the engi-
req uired. The steering is arranged b y  means of three • • • neer, near the floor, while the brake valve and air signal 
rudders worked by steam st eering gear. MOUNTAIN FREIGHT LOCOMOTIVE FOR THE MEXICAN whistle are attached to the right side of the cab. The 

The su perstructure consists of t wo deck houses as CENTRAL RAILWAY. reversing lever is to the Jeft, and j ust above it, on the 
shown. These are con nected by a flying bridge, 38 feet The accompanying engraving represents the latest boiler, are the levers which operate the sand box, 
long by 13 feet wide, while above this is a bridge deck, and in SOIlle respects the largest of those enormous whistle and throttle val ve. A w histle lever is also 
14 feet long by 13 feet wide, and above this again is a freight locomotives which are being turned out in in- mounted OIl the firelllan's side of the cab. The steam 
platform on wh ich is fixed a search light. The deck creasing n umbers by American locomotive builders. and air gages face the engineer, while the fireman's 
houses and the central portion of  the vessel are made The tendency in all branches of industry to ward steam gage is at the center of the boiler head . 
of chrome steel, and the parts surrounding the boiler concentration,  not merely in the vast manufac- The cylinders are 21 inches diameter by 26 inches 
and engine are of such a thickness as to be proof against turing establishments, but in the obj ects of manu- stroke, and the dri ving wheels are 49 inches in dia­
the Lee- Metford bullets �t 20 yard s point blan k.  The fact ure themselves, is very marked. In the great meter. The rigid wheel base is 1 3  feet and the engine 
bulwarks of the flying deck also are of the salIle mate- field of transportation we see it exemplified in such wheel base 28 feet. The shortness of the rigid base was 
rial, and it will be seen that the cabin sides are loop- enormous ships as the Pennsylvania, the Kaiser \Vil- necessary to enable the engine to travel round the 
holed for rifle fire. helm, and the Oceanic, shortly to be launched, and on many sharp curves of the mou ntain road s, several of 

The armament consists of two 12 pounder quick fir- land the saTlle tendency is seen in such powerful ma·  which are as high as 18° .  It is expected t hat it will  
ing guns, p laced at each end of the flying deck, the chines as ihe mountain 10coIllotives of the Northern haul a train of 210 tons weight up a 3 per cent grade 
bulwarks bein g hinged so as to fold down at the ends Pacific, recen � l y  illustrated in this journal, and in the 30 miles in length, and it is on this grade that the 18° 
to form an extension of the platform when the guns are locomotive which forms the subj ect of this article. The curves occur. \Vhen we bear i n  mind that the total 
brought into nse. O n  the flying deck also are four economy of thes," engines, w hose hauling power is weight of train and engine wil l  be 355 tons, it will be 
automatic Maxilll guns, two on each side. Four similar . fully dr-llble thdt of the locomoti ves of fifteen or twenty realized that this will be a great performance. 
guns are placed �n the upper battery or b ridge deck, ! years ago, lid i n  the fact that they will haul double .. . .  , .. 
and these are 21 feet above -,vD.terline, at which level it the amount of freight with the same train crew, be- A NEW PACIFIC STEAMSHIP CO:.lJPANY. -The States 
is anticipated 
that these guns 
will have per­
fec t range over 
the banks on 
each side of 
the Nile. 

S t e a m s h i p  
Company was 
chartered un­
der the laws of 
the State of 
N e w  Jersey, 
Novem ber 1 1 ,  
w i t h  $7, 000, 000 
capital a n d  
C h a r  I e  s H. 
Cramp as pre­
sident. T h e  

It is worthy 
of remark that 
t h e  arrange­
ment of pro­
pellers adopted 
by Messrs. Yar­
row & Compa­
n y  o ff e r.s a 
c o n  s i d  erable 
advantage i n  
the fact that 
the screws can 
be taken off 
a n d  replaced 
while the ves­
sel is afloat. 
This is effected 
by means of a 
movable cover, 
which is placed 

POWERFUL MOUNTAIN FREIGHT LOCOMOTIVE FOR THE MEXICAN CENTRAL RAILROAD. 

couipany a c ­
quires frolll the 
I n  t ernational 
N a v i g a t i o n  
Com pany five 
s t e a lll e r s ­
P e nnsyl  van ia, 
O hio, Indiana, 
I l l i nois a n d  
C o n e m a ugh. 
They will p l ace 
them in serv­
ice b e t  w e e n  
S e a t t l e and Cylinders, 21 in. diameter by 26 in.  stroke ; heating surface, 2, 803 sq. ft. ; steam pressure, 180 pounds ; weight, 193,450 pounds. 

on the top of the tunnel, immediately over the ' sides encumbering the too often overtaxed freight 
propeller itself. B y  opening this the water in the tun- I lInes less than would .two separate trams. Moreover, 
nel at once falls to t he general water level surrounding now that road bed, rails, and bridges have been brought 
the vessel, and the scre w is , consequently, more than up to such a high state of efficien cy, there is  no more 
half out of the water. The propellers are not likely to wear and tear of the road than there was in the days 
get damaged, because they do not work below the bot- of l ighter rolling stock.  
tom of the boat, and are surrounded on all  sides by the The engine was designed by Mr.  F. W. Johnstone, 
hull itself. At; the same time, it is an immense ad van- superintendent of 1lI0t ive power on the Mexican Cen­
tage, i f  they do get damaged or fouled by any means, tral Railroad, and has j ust been completed by the 
that they cali be at once got at.  As a matter of fact, l Brooks Locomotive \Vorks, of D un kirk, N. Y. It is 
on a trial made specially to t�ilt the time occupied in of course exceeded in power aud size by the great 

Alaskan ports. 
The Ohio will sai l from Philadelphia for Pacific ports. 
'rhe steamers are due at Seattle by March 1. 

• • • 
BEAUTIFUL black chalk is ob tained by mixing ordi­

nary chalk with a suitable quantity of a decoction of 
logwood to w h ich either green vitriol solution or chro­
mate of potassi uIll is added. By me&ns of either of these 
substances logwood extract becomes black. The chalk 
is inti mately incorporated with this black solution and 
from the doughy mass pencils are formed, which are 
ready for use after drying. 
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RECENTLY PATENTED INVENTIONS. 

Engineerin�. 

ROTARY E:NGI:NE. -Matth e w  H. B e yer, 
Orange, N. J. This engine has a series of. cylinders can· 
nected wi th each other and turning around a central 
drum which is provided with inlct and outlet ports. The 
pistons of the cylinders have rods with rollers on their 
ends, and these rollers work against stationary cammed 
surfaces, 80 that the reaction between said surfaces and 
the piston rods causes thl-! cylinders to be turned continu� 
onsly around the drum. .From a pulley on the cy Unders 
motive power may be taken . The cylinders may be com· 
bined in any number. so as to make a double, triple or 
quadruplf' expansIOn engine, it being understood that 
the �team is led 811cccssiH�ly to the pistons, so that the 
principle of action is the same as in all componnd en· 
gines. 

U a i l wa y  A p p l i a n c e  ...  
OAR FE XDE R. -Ro n ald A. St u art , New 

York City. When the fender of a street railway car is 
rigidly con nected with the car body, the front end of the 
fender moves up and down with the rocking of the car, 
a difficulty which this in vention is designed to obviate, as 
it provides for maintaining the fender at a practicaJly 
uniform distance above the track. Mounted to swing on 
the lower side of the car platform is a yoke whose for­
wardly extending arms are pivote(l to lugs, and to these 
arms are secured curved side arms to which are 
attached the side members of the fender frame, while 
pivotally connected to the yoke is  a rearwardly extending 
lever flllcrumed to studs depending from the bottom of 
the car immediately forward of the axle. This arrange­
ment causes the fender to yield with the rocking motion 
of the car, and the fender has an auxiliary front portion 
which swings up to form a pocket ,,,,hen a body is struck 
by and is received upon the fender. 

OAR A ND LOCOMOTIVE BAI,L BEARI:NG. 
-James Naismith, Kearney, Neb. The box of tbis bear­
ing is adapted to slide vertically in the truck jaws, and is 
arranged for engagement by the equalizing bar of the 
truck, a sleeve sccured to the axle extcnding 100sely 
withm the box, and balls being interposed between the 
box and sleeve in�a race formed by an external recess in 
the 8leeve and an internal l'eee8S in the box, the race 
being ,\ider than the diameter of the balls. By this ar· 
rangement the axle has free play laterally and up and 
down, to permit it to assume an angular p'�sition relative 
to the box when the car passes around curves, without 
danger of binding or gripping the axle or the balls in the 
race. Caps on the top and bottom of the box prevent 
the entrance of dust. 

Bicycles, Et c .  

BICYCLE SADDLE. -W illiam H .  Kell ey, 
New York City. This saddle has a base with a front or 
pommel end connected by a hinge with the pommel end 
of a top plate extending rearwardly and upwardly, the 
top plate beingmonnted to s wing toward and from the 
base. The cantle end of the top plate has at its under 
side sockets engaged hy the upper rounded ends of pins 
extending through openings in the base, there being on 
each of the pins a COIled spring resting on the top of the 
hase, the tension of the spring being readily regulated to 
press the under side of the top plate with more or less 
force, according to the weight of the rider, insuring easy 
riding without chafing the legs, while affording a large, 
firm seat at the cautIe end of the saddle. 

lUecb anical. 

BELT TIGHTENER. -Solomon R. For­
bess, Randolph, 'renn . A belt clamp that may be nsed on 
a narrow or a vdde belt with equal facility. and upon one 
;ocated close to a wall, is provided by this invention, the 
clamp not placing the belt under injurious strain, ",hUe 
i t  may be used to lace the belt while the latter is on its 
pulleys. The tightener consists of clasps arranged in 
pairs, each clasp comprising two hinge-connected mem­
bers through which are passed tightening devices, while 
tnrnhuckles connect corresponding clasps of each pair, 
the body portion of the turnbuckles being in adjustable 
sections. 

TIRE H OLDER FO R FORGES. -James B. 
Farrar, Wilmington. X. C .  '1'0 hold tires while they 
are being heated in a for�e fire this invention provides a 
machine having an expansible head or holder for the 
tire, adapted to be readily clamped in place, the holder 
being so supported that it may be turned to expose every 
portion of the tire to the heat, while the shaft carrJing 
the holder may be adjusted vertically to set tires of 
different diameters in proper relatIOn to the forge fire. 

A �  .. i C ll ) t u  .. al. 

OHECK Row PLANTER. - Ed ward S. 
Roseberry and William H. FiCKel, Hurdland, Mo . This 
planter has suspended wire-carrying pulleys arranged 
beneath it, while swiveled to the rear eud of the plauter 
frame is a guide bar or arm whose free end is supported 
by a caster wheel, there being pulleys arranged on its 
upper side, in connection with a shiftable brace and ten­
sion rod . Thc wire or cord may be readily aud quickly 
attached or detached, and lies close to the gronnd, pass· 
ing betwee.1 the ho",es. By the arrangement of the wire 
beneath the machine and on the suspended guide pul 
lcys the wire does not require to be dragged over, but is 
simply droppcd off the machine and the swiveled gnide 
bar, and is as easily put on again. 

llIi s c e l l alleOU8. 
BOTTLE OAP. -Be rnard o  Fontan and 

Carlos FGntan, Buenos AY'l'C8. Argentina. A cap which 
may be placed over the mouth of a bottle and hrought in 
engagement therewlth, by hearing against. the usual 
shoulder on the bottle neck, is provided by this inven· 
tion. It is stamped from sheet metal and has down­
wardly projecting arms at opposite sides. a band being 
carried by the lower end of each arm, and the bands 
being adap ted to embrace the bottle neck, each band 
having a lIari!.:e to engage a shoulder on the bottle 
neck. 

J c itutif ic �mtriclu. 
FOLDING BED FRAME.-J acob Levy, its lower rear edge is a hand-supporting plate which may 

he adjusted along the edge as desired, the plate being 
useful when the writer has reached the lower lines of the 

l NOVEMBER 20, 1 897. 

SCIENCE VS. THEORY. 
BY CYRUS ALDRICH. Brooklyn, N. Y. According to this improvement the 

bed frame is so constructed that it may be folded up to 
occupy less space than an ordinary bed frame, being 
designed for use as a cot as weU as for full-sized beds. 
An angle iron frame supports the web or springs, and 
this frame is supported npon pivoted legs which are con· 
nected by links to sliding head pIeces, the whole being 
adapted to fold against the frame. The frame is very 
strong and of inexpensive construction. 

pages. Prejndiced theories always disappear before the 
THILL O OUPLING.-Frank V. Stevens , hreeze of scientific inquiry, j ust as fogs are dissipated by 

Sr., Brooklyn, N. Y. This is an anti. rattler coupling 
of simple and inexpensive construction, and which does 
not require set screws, bolts and nuts. The device com­

the sun. Guesses cannot forever answer facts, nor unin­
formed assertion successfully combat the argument that 

HAT AND O OAT LOCK. -Jeremiah D. 
Burlls, "Tashington, D. C. This is a device for use in 
hotels, restaurants and other public places, for securing 
hats, coats and other garments, and affords a cheap and 
simple fasteniug as well as an unobtrusive waU attach· 
mcnt. It has a recessed or chambered body in which 
the locking bolt slides verticaUy and a peculiar key 
which holds the bolt locked in open position when the 
key is fuUy inserted, the bolt descending and locking tbe 
garment in place when the key is withdrawn. 

prises a fixed member and a hinged member, the closing comes from the fine accuracy of expert investigation and 
of the latter upon the former constituting a socket in chemical analysis. We arc finding fresh illustration of 
which is held the thill iron, the meeting portions of the 

this in recent Chicago dispatches in the daily papers re­mem bers being cushioned to exclude dust or foreign 
matter and prevent rattling, while a novel fastening or garding the cigarette investigation in that city. Chicago 
locking device is employed, which may he secnred by a always takes the shortest cut to a conclusion, and its atti· 
spring latch, the engagement or disengagement of the , tude toward the cigarette is a case in point. 
thill belllg quickly and readily effected. I 0 • 

o H I M  N E Y AND REFLECTOR.- Otto 
The CIgarette was under a cloud, but the Illvest.igation 

Herrmann, Memphis, Tenn. The opposite sides of the i has failed to d
.
emonstra� that the clon� was 

.
of its own 

chimney, accordin� to this invention, are provided with smoke. PreJ udlCe, catchmg at hearsays, JumpIng to con­
integral bearings upon which fit the angular trunnions of clusions, well intentioned may he, but blind, deaf and 
a reflector, preferably made of glass coated with mer· self.assured, had condemned the cigarette without form­
cury, the reflector being somewhat cup·shaped and hav-

ality of trial. The point d 'appui of the opposition was the ing a central opening through whieh the chimney ex-

WASHING MACHIKE. -Stephen D. Oole, 
Wallace, Idaho. '1'0 facilitate the quick and thorough 
washing of clothes without tearing or destructive strains, 
this invention provides a vibrating cage or basket to be 
immersed "rithin the water in a tank, a slatted and vi­
brating lid or follower being arranged to bear upon the 
top of the clothes in the cage and having an opposite 
movement from the cage. A crank shaft is revolved to 
impart movement to the cage, an opposite reciprocation 
being imparted to the lid or follower, the reCIprocation 
being very rapid. 

tends. The reflector may be adj usted by turning the deleteriousness of the cigarette. Strangely enough, every 

BUNG AND F AUCET. -G eorge O. Kach el 
and Henry Sager, Girardville, Pa. For bungs for tapping 
becr and ale casks and kegs, without necessitating the 
use of a mal1et, this invention provides a novel faucet 
and a bU8hin� and barrel to receive the faucet, so con­
structed that the kegs or casks will be practically a s  clean 
when returned to the brewery as when taken therefrom, 
as all the liquid may be drained from the receptacle. 

FORMALDEHYDE GENE RATOR. -Frank­
Jin C.  Robinson, Brunswick, Me. Heretofore, in �en­
erating this powerful disinfectant, a lamp has been used, 
with a fount in the base for the wood spirit, into which 
dips a wick, above which is an oxidizing chimney hav­
ing a platinized asbestos diaphragm, with air inlets be­
low the diaphragm. This mvention provides a portable 
apparatus to more rapidly yield a larger volume of the 
antiseptic, comprising a shallow pan, an automatic feed 
device for maintaining a thin film of wood .pirit in the 
pan, above which is an oxidizing chamber, in which. di­
rectly above the pan, is a pervious catalytic diaphragm. 
The pan is relatively large, and the film is rapidly 
evaporated by heat from the diaphragm directly above 
and overspreading it, cansing a rapid and profuse gen· 
eration of the antiseptic in a direct and unobstructed 
manner. 

GAS INCAl'WESCEXT. -Oskar Kn ofier, 
Charlottenbnrg, Germany. This invention provides an 
improved process of manufacture for the mantles of in­
candescent gas lamps, in which are employed threads of 
collodion made of an emulsion or mixture of collodion 
with an inorganic substance, the mixture being forced 
out of capillary tubes and the thread. being either dried 
in warm air or fixed by passing them through water, an 
alkali being added to the fixing water. The threads 
may be 8pooled� Epun or woven, and are denitrated pre· 
ferably with sulphureted alkalies. They are strong and 
durable and more flexible than those ordinarily used ; so 
that it is easy to give the mantle any desired shape. 

STOP FOR PIANOS. -Alfred R. S poerl , 
Brooklyn, and William L. Geisler, Hempstead, N. Y. 
In mute attachments for ordinary pianos, this invention 
provides an improved touch and technic otop, arranged 
to enable the performer to render the piano mute and to 
permit finger exercise with any degree of resistance to 
the keys , The invention comprises a novel connection 
of the mute attachment with the resistance for the keys, 
and a novel cOTIstruction of such resistance, which con­
sists of a frame in which slide spring-presRed rods, a 
bar being adjnstably held over the springs, an d there 
being means for shifting the bar and a device for indio 
cating the position of the bar relatively to the springs. 

STREET SWEEPE R.-Joh n H. Barth, 

trunnions in the socket portions o f  t h e  bearings, to throw 
the light in any desired direction. 

IRONING MACHINE . -George P. Wal ter, 
Brownwood, Texas. A simple and inexpensive machine 
especially adapted for household or family nse is pro­
vided by this invention, in which the sad iron may be 
reciprocated by foot power and shifted sidewise by a 
hand-operated shifter. The sad iron may be readily 
connected and removed, and the frame and table are 
folding, for COIl vcnicnt storage and shipment. ProviEion 
is also made for properly weighting the sad iron. 

NECKTIE H OLDER . - W i n fred J. Her­
bert, East Liverpool, O. To hold a bow necktie under a 
turn·down collar, the hoWer yielding to conform to the 
collar and yet being rigid enough to retain its sbape, is 
the object of this invention, being an improvement on 
the pasteboard lining and elastic button loop. This 
bolder consists of a length of wire bent to form np· 
wardly curved side wings and a central loop, the two 
free ends of the wire being turned loosely over the loop 
and provided with cyes with which a metal button loop 
has swinging connection. The resiliency of the wire 
causes the portion of the tie or bow nnder the collar to 
bear up against the inner npper edge of the collar, and 
securely engage the blltton loop with the collar blltton. 

M OISTENING DEVICE FOR STAMPS, ETC. 
-Levin C.  Dillon , Brooklyn, N. Y. To facilitate the 
attaching of labels and postage stamps and sealing of 
envelopes, etc . •  this invention provides a novel device in 
which a bottle· shaped container has a wedge-shaped 
slotted cap, a plug valve having tapered sides being 
movable through the slot, and a spring holding the valve 
yieldingly in its seat. To moisten stamps, etc. ,  the con­
tainer is inverted and the end of the valve pressed 
slightly against the surface to be moistened, the pressure 
forcing the valve iuward to allow for the discharge of 
sufficient water as the device is drawn across the gummed 
surfaces. 

BEER DISTRIBU TING A pPARATUS. ­
Edward D. Case, Flint, :Mich. To facilitate the distri· 
bution of beer, rte., from one or a series of barrels, 
quickly regnlating the temperature and admitting of one 
or more barrels being readily Cllt ont of the system, i. 
the object of this invention, means being also provided 
whereby the pipes in the system may be easily and 
quickly cleaned by a circulatIOn of water. A series of 
dispensing pipes is provided with cross connectIOns con­
trolled by independent valves, whereby liquid may be 
drawn from either one of the supply vessels (lr may be 
caused to circulate back and forth between the cross 
connections, mixing the beer of one or more barrels 
with that of another barrel, etc. 

NON'REFILLING BOTTLE STOPPER.­
Peter Lesch, New York City. This is a device which 
may be applied to bottles, jugs, etc. ,  without any change 
being made in the vessels themselves, the stopper being 
complete in itself and independent from the structure of 
the containing vessel. It comprises a hollow pIng hav· 
ing an opening at its outf'r end, a valve seat u pon which 
rests a valve within the pIng, a yoke having a guided 
movement and connected with the valve and a float 

ludianapolis, Ind. This sweeper is adapted to be pushed adapted by its buoyancy to m0ve the yokc to open the 
mann ally along a .treet. and has a comparatively large valve. The stopper affords free outlet for the contents 
dust receptacle into which the dirt is thrown by revolv· ! of tbe bottle, but prevents snpplying it with additional 
ing brushes at the front. 'rhe brush shaft is revolved by I liqnid. 
belts at. each side from the supporting wheels, as the 
sweeper is pnshed along, and the dust chamber has a 
forwardly e"tending chut', portion with opening close in 
the rear of the brushes. The drum and all the attached 
parts may be readily lifted to a tilted position by press· 
ing down on the handle bar at the rear, thus throwing 
rearward the dirt on the chu te. 

C E NTER FOR A RCHES. -- T h o ma� M. 

Designs. 

H AND BAG. -Lou is  San ders, B rooklyn,  
N. Y. This design i s  for a bag which h a s  one compart· 
ment above another, the lower compartment being 
reached by breaking the bag between its ends. 

O HURN LID. - Edward D. Bell n i u g-

Clancy, New York City. To facilitate the construction hoff, Creston, Iowa. This invention provides a lid for 

of the floors of buildings. this invention provides an im. churns having a revoluble dasher, there being aligned 

proved center for forming a temporary support for the apertures in the lid and in the top of  a U·shaped bracket 
concrete or other filling to be placed between the adja- thereon. 
cent floor beams, the center being conveniently placed NOTE.-Copies of any of the above patcnts will be 
and adjusted in position according to the shape of the furnhlhed by - Munn & Co. for 10 cents each. Please 
intended arcb, and readily removable after the arch is send 'name of  the patentee, title of invention, and date 
finished. It mamly consists of sheet metal bent  to the I of this paper. 
desired form, and provided on its nnder side with stiff- ..................................................................................... .... 
ening rihs or plates, while angle irons are attached to the 
ends of the sheet. 

NEW BOOKS, ETC.  
MANIPULATION OF 'rHE MICROSCOPE. 

E y  E S H A D E . - William S. Bevan, B y  Ed ward Hauseh.  Roe h estpI" N.  
Brooklyn, N .  Y. This shade is adapted t o  h e  held a t  a Y . : Bausch & Lomb Optical OOIll -
distance from the forehead, being provided with spaced pan y. P p. 200. Priee, e iotiJ ,  $1. 
supports which will not absorb perspiration or conduct it This useful work gives in clear and concise lauguage to the body of the .harle, which may be of delicate and all information regarding the principles, and leads to light material. The shade has a series of inwardly pro i the intelligent use of the microscope. Beginning w;th !ecting, soft, non �bsorhent pads, formed of cork cllsh · the purpose of tne microscope, the parts of the instru­IOns, to rest "gam st

. 
the fo;ehc9.d and h�ld th; shade ' ment arc describcd in detail, together with the principles f�om c?ntact :herewlth, w hIle also allowmg wr the 'I involved in their construction, followed by a chapter CIrculatIOn of aIr between the shade and the head. outlining requisites for work. How to work, not only 

BOOK R RST. -George K. Putnam, Mont- ! with the microscopc, but with its various accessories, is 
pelier, Vt. This invention affords a simple and inexpen_ l suPPlemented by a chapter on advanced manipulation. 
sive uevice, more especially designed for conveniently � Chaptrrs on how to selrct and how to care for a micro­
holding account books on tables or desks the surfaces of I scope contuln valuable information, and enable one to 
which are either lIat or inclined. The rest comprises a select the proper instrnment for the work to be done. and 
rigid main portion and two sliding side portions, and on I to keep it in working order after it has been sccured. 

reformer took it as a fact that thc cigarette was adulter· 
ated. Accordingly, under the direction of a city ordi· 
nance, an investigation was ordered. Probably no other 
health measure has been such a surprise to its sponsors 
as has this cigarette ordinance. Ostensibly designed to 
protect the smokers from the unwitting use of harmful 
drugs, it has simply served to prove more effectively and 
conclusively, than could the manufacturers of cigarettes 
themselves, that their product is absolntely free from 
impurities of any kind. Under the ordinance tbe Com-
mi�sioner of Health is instructed to inspect and examine 
samples of all cigarettes offered for sale. thorough analy. 
ses to be made from time to time nnder his direction. 
Act.ing under this authority, City Ohemist Cass L. Ken· 
nicott and Assistant City Chemi · t  D. B. Bisbee made 
exhaustive analyses of fourteen brands, and their rer�ort 
is now on file with the Commis&ioner of Health and open 
for the inspection of the public. 

Prof. Kennicott talks freely of the false ideas that pre 
vail concerning the presence of harmful drugs in ci/Iar. 
ettes. Having carried on the analyses with the greatest 
care and tboroughness, he naturally is positive in his 
conclusions. 

AMERICAN CIGARETTES PURE. 
HAmeriean Cigarettes, n he declare!;, �. contam nothing 

more dangerous than the tobacco itself. Prof. Bisbee' 
and myself made a carefnl analysis of evcry brand of 
cigarettes offered for sale in Chicago during the summer. 
The samples were gathered at random throu�hont the 
city, and the shopkeepers had no knowledge as to whom 
they were selling. We examined as many as fifty cigar· 
ettes of each separate brand. There was nothing wrong 
with any of them. All were fonnd to be entirely free 
from opium, morphine, jimson weed, belladonna, atro· 
pine or hyoscyamine. Neither was any arsenic or lead 
found in the paper wrappers. 

"As a matter of fact, there is nothing in any of the 
fonrteen brands of cigarettes on the Chicago market 
tbat the smoker need be afraid of. American cigarettes 
are made of bright Virginia tobacco-not only the best 
in the market, but the mIldest. Frequent analyses. 
made in England as well as in America, show that this 
tobacco contains only from 1 to l� per cent. of nicotine. 
The mildest Havana contains much more, while the best 
grades of domestic cigars often reach as high as 8� per 
cent. Of course, the les8 nicotine in your smoke, the 
less danger of ill effects. 

'" The idea that arsenic or lead 18 sometimes found in 
cigarette papers is equally erroneous. We find arsenic. 
it is trne, in some colored papers, and in wall papers 
where it is present as a constituent of the color, and we 
find whitc lead in highly glazed papers sometimes, and 
more especially in those I!lazed cards which were nsed 
many years ago for visiting cards. rhese are the only 
instances that I know of in which either of these sub· 
stances enters into the composition of paper in any 
way. 

"As a matter of fact, the paper, considered mercly as 
paper, which is wrapped around cigarettes is abont as 
pure a form of paper ao it is possible to get by any 
means.n 

The outcome of the investigation, rcsulting as it  docs 
in the absolute acquittal of the cigarette from all charges 
of impurity, is  as satisfactory to cigarette smokers as it 
is disconcerting to those who have opposed it. 

�usiness ani) ";l.P ersonaL 
The charge jor insertion under this head is One Dollar a 

line for each insertion : about eia.ht wo'rds to a line. 
Advertisements must be 'received at publication o.tfice 
as early as Thursday l1w1"ning to appea'r in the follow­
ing week·s issue. 

Marine Iron 'Yorks. ChlCag'o. Cat.alogue free. 

For hoisting engines. J. S. Mundy, Newark, N. J. 
" U. S." M etal Polish. Indianapolis. Samples free. 

Gasoline Brazing Forge. Turner Brass Works. Chicago 

Yankee Notions. 'Yaterbury Button Co., Waterb'y, Ct. 

Handle & Spoke Mchy. Ober Lathe CO.,Chagrin Fal ls,O. 

'Vanted a special article to manufacture, woodwork 

preferred. Address Box 5i9, New Haven, Conll . 

Impruved Bicycle Machinery of every description. 

rrhe Garvin Machine Co., Spring and Yarick Sts. , N. Y. 

Concrete Houses - cheaper t.han brick, superior to 

stone. " Ransom e," 757 Monadnock Block, Chicago. 

Machinery manufact.urers, attention J Concrete and 

mort.ar mixing mills. Exclusive rights for sale. " Ran� 

some." 757 Monadnock Block, Chicago. 

The celebrated . .  Hornsby�Akroyd " Patent Safety Oil 
Engine is built b y  the De La Vergne Refrigerating Ma­

chine Company. Foot of East I38th Street, New York. 

The best book for electriCIans and beginners in elec­

tricity is " Fixperimental Science," by Geo. M. Hopkins. 

By mail, $4. MUlln & Co., publishers, 361 Broadway, N. Y. 
t=ir Send for new and complete catalogue of Scientific 

and other Books for sale b y  Munn & Co. , 361 Broadway, 

New York. Jj"ree 011 application. 

© 1897 SCIENTIFIC AMERICAN, INC.



NOVEMBER 20, 1 897.] J c itu t i f i c  �tutricau� 
I also find the melted borax is very harn to remove after 
brazing ;  of course dipping the hot parts into water 
would remove the surpl u s  flux after brazing, but it 
tempers the steel, which I want to guard against. A. 
Borax is the only suitable flnx for bra7,iug. It should be 
ground wlth water to a creamy consistence on a smaH 

HINTS TO CORRESPONDEN'rS. slab of stone made slightly hollow on the surface to h"ld 

Names and Address mnst accompany all letter. th� mixture. Hard slate or a fine hard saudstone is most 
or no attention will be paid thereto. Thls is for oUI I sUItable. Use a small brnsh and smear the surfaces that 
information aud not for pn!>!ication. are to be brazed, with enongh outside to hold the spelter 

KeC�rences to former artICles or answers sh,?uld from falling off. A smal l piece of brass laid on the upper gIve date of paper and page or number of questIOn. . . . . 
Inq u lries not answered in reasonable time should Side of the Jomt Wlll often flow through better than the 

be repeated ; corresp.ondents \Vil.1 bear in mind that loose spelter. Use hydrocbloric acid and water eqnal 
some answers reqUIre not a lIttle �esearch, and. parIs to clear the joint of borax. Have it hot and dip the thouo-h we endeavor to reply to all either by letter . 
or inOthis department. each must take his turn. work when cooled Just below the red ; then the steel will 

B u yers wishing to purchase any article not advertised not harden. If the borax is not all removed, it may be 
in our columns will be furni�hed with addresses of th ghly cleaned off by boiling the J'oint a few minutes houses manufacturmg or CarryIllg the same. . 

oron . . 
Spedal 'Vrltten Inforlnation on matters of m the aCId water. See " A New Book on Bicycle He­

personal r�ther than gen�ral interest cannot be pairing. "  by Bnrr, $1 by mail, which fully describes the 
expBcted WIthout remuneratIOn. d f b . 

Scient ific American S uppl eme nts referred best metho s o  razmg. 
to may be had at the office. PrICe 10 cents each. (7238) J T B k (1) h t h it Books referred to promptly supplied on receipt of • • . •  as s w e er 
price . '  would not be better to wind the induction coil (SUPPLE-

llIi
�:::-k

':,�"
o�

e
i:.
t�

l
:

d .
examination should be distinctly MENT, No. 160) all the way across with silk covered wire. 

A. No ; the wire wOllldcost more than it would be worth ; 
tbe gaiu would be almost nothing in length of spark. 2. 

�ilvertis eTnents .  
ORDINARY RATES. 

Inside Page, each insertion. - '7 a cents a line 
Back Page. each insertion, - - $ 1 . 0 0  a line 

� Por some classes of Advertisements, Special and 
Higher rates are required. 

The above are charges per agate line-about e.tght 
words per line. 'I'his notice shows the width of the l ine. 
r��I�se�I� �i '1t�t�a%�e;at����a:i�f: ffbal, g;a!e!�it��: 
ment, as the letter press. Advertisements must be 
received at Publication Office as early as 'I'hurB�lay 
mornlllg to appear in the following week's iS8ue. 

W��p����g�le������s 
Foot an,dHand Power lJIacninerg 

SEND FOR CATALOG UES­
A-Wood-working Machinery. 
B-Lathes, etc. 

SEDECA FALLS MFG. COMPAn. 

333 
BiCycle carrier, detachable, �V . :M. 'regart . . . . . . . . . .  £193, 44;) 
Bicycle chain protector, D. P. rrhomson . . . . . . . . . . . . 5U3,254 
Bicycle gear, differential, G. It. Balloch . . . . . . . . . . . 593,450 
Bicycle gearing and brake, C. young . . . . . . . . . . . . . . . 5tl3,289 
Bicycle hand brake. L. H. r.l'aylor, Jr . . . . . . . . . . . . . . .  593,251 
Bicycle handle bar, J. B'. Hegerty . . . . . . . . . . . . . . . . . . . 593,217 
Bicycle handle .ar, O. A. 'Vheeler . . . . . . . . . . . . . . . . . .  593,a67 
Bicycle match or other box, H. J. Humphrey . . . . . 5!--lS,222 
Bicycle parasol holder. r.l' . Lottermoser . . . . . . . . . . . . 593.3i.iO 
Bicycle stand, E. jfc,wler . . . . . . . . . . . . . . . . . . . . . . . . . . . . 590,521 
Bicycle suppo�t, A. H. Cronemeyer . . . . . . . . . . . . . . . . . 593,321 
Bicycle support, M. H, Mason . . . . . . . . . . . . . . . . . . . . . . . 59S,oGi 
Billiard cushion, G. H .  Stevens . . . . . . . . . . . . . . . . . . . . . 593,249 
Billiard table cushion, '1'. W. Meachem . . . . . . . . . . . .  5�3,a27 
Bin. See Flour bin. 
Blast furnace and means for charging same, T .  

Lewis . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  59:1,358 
Block signal, automatic, J. M. Williams et al . . . . . .  593,5G4 
Boiler. See Wash boiler. 
Boiler, W. C. Higgins . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 593,29, 
Boiler incrustation. apparatus for preventing, '1\ 

H. Jones . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  593,378 
Boiler stay, '1\ Barrow . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  593,452 

�g�tt��, 
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Bottle, non-refillable, IJ. J. Houze . . . . . . . . . . . . . . . . . . . 593,220 
Bottle stopper, J Lines . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 593,4-01 
Bottle washer, J. Schutz . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 590,437 
Bottles, device for preventing refilling of, W. J .  

Bryan . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . , . . . . . .  593,194 
Box. See Ballot box. Bicycle match or other 

box. }"'olding box. Lunch box. 
Box cutting and nailing machine, T. B. Aberna-thy . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  593,551 
Box nailing machine clenching device, McAllister 

& Hayes . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 593,2:l2 
Bracket. See Folding bracket. Shade bracket. 
Brake. See Bicycle hand brake. Car brake. 
Brake shoe connection, J. J. Kinzer, Jr. (reissue) , 11,686 
Brake shoe key, W. D. Sargent . . . . . . . . . . . . . . . . . . . . . . 59:l,242 
Burner. See Gas burner. Hydrocarbon burner. 

Incandescent light burner. Lamp burner. 
Butter, etc. , from packages, device for removing, 

J. H. Williams . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 593,386 
Camera, kinetographic, H. J. Heinze . . . . . . . . . . . . . . .  593.376 
Can. See MiJk can. Oil can. 
Can opener, J. B. Johnson . . . . . . . . . . . . . . . . . . . . . . . . . . . . 593,377 
Car brake, W. M. Dills . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 593.5:35 
Car coupling, W. H. Cavniss . . . . . . . . . . . . . . . . . . . . . . . . .  593,lH5 
Car coupling, H. Gallager . . . . . . . . . . . . . . . . . . . . . . . . . . . . 593.464 
Car coupling draw bar attachment, 'Vllliamson & 

Pries . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 593,288 Car fender, C. F. Maisch (reissue) . . . . . . . . . . . . . . . . . .  n.HH7 
Car grain door, freight, J. Wright . . . . . . . . . . . . . . . . . . 5m.26G Car push bar, trolley, 'V. II. 'rhoruas . . . . . . . . . . . . . . . . 593,:140 
Car stake, J. S. Miller . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 593,229 
Car wheel and track therefor, C. J�achenmaier . . . . 59a,41\1 
Carbureter, F. W. Spacke . . . . . . . . . . . . . . . . . . . . . . . . . . . . 593,284 

Carpet fastener, stair, M. E. Hall . . . . . . . . . . . . . . . . . . . .  593,212 

(7232) H. G. V. writes: 1 . I tried to m ake Would not adhesive tape be better for insulating pur­
some batteries. I cut lead plates about 6 X 7 and rough- poses ? A. No. Adhesive tape soon dries, and is of no 
cned them with a coar8e rasp, put red lead paste on each more value than a porous cloth would be ; the spark wonld 
side, with strips of asbestic cloth next to each plate and pass through it easily. 3. Would it be any thinner ? A. 
a piece of cardboard between. Have six to eight plates That would depend ou the quantity you used, but it is 
to each cell on the outside of the bunch. I put thin not a suitable material for the purpose. Tb.e insnlation 
boards with three hard rubber tubes tbat pass through of the primary coil must be impervious to air. 4. Is 
all and hold them together; each bunch is put in a bard there any battery of higher voltage than the bichromate 
rubber jar. I charged them once and got good re"ults ; cel l ?  A. No practICal battery. 'l'he bichromate battery 
tried to recharge, but could get nothing. Used the same ! is the best for your purpose. b. Have you any issue of 
current both times, wbich is 125 volts and about 4 or 5 . your paper describing some experiments with alternating 
amperes. Do not think they are short circuited. Put electricity, for which I could use the alternator described 
them in series with alternate fields. What is the : in an issne of three or four weeks ago ? A. See SUPPLE­
trouble ? A. For charging storage cells UBe a continu- � MENT, NOB , 762, 763, 792, 847 and 855. 6. Can you give 
ous current; place th�m. in series. Allow 2� volts for I me a formula for a liquid to remove rust from a bicycle ? 
each cel l .  The remammg voltage of your current must A. Try Kerosene oil. 

1 Carpet fastenec. 'V. T. Danner . . . . . . . . . . . . . . . . . . . . . . 59a,201 

"",,�L��$�" Carriage or cycle motor W. C. Smith . . .  . . . . . . . .  � . . 5!�a,248 I, Cart, coal, F. D. F. Muller . . . . . . . . . . . . . . . . . . . 593,305, 59:l,306 
be disposed of by resistance coils or lamps, arc lights 
preferred, since they carry more current than incandes- (7239) W. G. M. �ays : 1 w rite you for 
cent lamps. Thus, if y,.u have 10 cells, 10X2'5 volts=25 a little information. I am repairing a water mill with a 
volts. If the current is of 125 volts, there remains 100 turbine wheel, and want your advice on the following 
volts. which two arc lamps in series will use up. Or yon points : F'irst we have 7 foot head or 7 feet over the wheel 
can cheaply make a coil of No. 10 bare iron wire for the ' and the fore bay or water house is 10 feet by 12 square. 
same purpose. The advantage of the lamps would be Now what l want to kuow is, shall I have any more power 
that yon can do the charging at night, if you have any usc if I make the water house larger, or do I gain any power 
for the light. They should charge in series with the al- by any water outside of the wheel or any water not directly 
ternator field. If they get 2� volts per cell, which you , over the wheel ? A. You can gain no power by enlarg· 
cau easily measure; but with only 4 or 5 amperes, it will ' ing the water bay of your wheel. The head or height 
require 2� to 2 times as long to charge them as with 10 , of the surface above the wheel and the quantity of water 
amperes. The probability is that the cells do not get 2).2 ! that you can make effective ou the buckets of the wheel 
volts each when in series with the alternator field,  smce I is the measure of your water power. If your race is 
the resistance of the field coil is so great as compared smoll, so that it does not keep the water in the bay at 
with the very low resistance of the cells. 2. Should they nearly full head, the race sbonld be made larger, and not 
be charged in series or separately ? If in series, would I the bay, in order to gain power. 
get the same voltage per cell as when charged separately? 
A. Storage cells are always charged in series. Put as (7240) S. L. asks : Wh ich contains the 

many in one series as will usc up the voltage of the cir- greater number heat units-one ton of coal or one bar­
cuit at 2� volts per cell .  That is, divide the voltage of rei of petroleum? A. A ton of coal (2,000 pounds) has a 
the circuit by 2'5; the qu otient is the nnmber of cells ! heating capacity of about 28,000,000 heat units. A bar­
w hich should be put in one series thus:  125+2'5=50 cells. 1 rei 0: petrole�m (42 gallons, or about 275 ponnds) has a 
As many such series may be put in multiple as the cur- . heating capaCIty of about 3,500,000 heat nmts, or % as 

rent can supply. 3. What can I cover the batteries With : much as a ton of coal. 

to keep from spilling the fluid and keep the salts from I (7241) 'I'. O. S. asks for the formula of 
creeping ? A.  There is no remedy for spilling, except to ' 

D.  W. C. Hoover's pyro and potash developer : . 
keep the battery stil l .  Salts may be kept from creeping 
by coating the upper edge of the cell with paraffine. Dip 
the edge of the cel l into the melted paraffine. 4 If 
the field of a motor gets hot on a warm day, would it 
pay to put an air blast on ? A. If the heating is 80 great 
as to endanger the insulation, something shonld be done. 
H indicates too strong a current in the field. An air 
blast might cool it; additional external resistance in series 
with the field will also remedy it. 

No. 1 .  
Water . . . . . . . . . . . . . . . . . . . . . . . . . .. . . .  12 ounces. 
Sulphite soda crystals . . . . . . . . . . . . . . . 2 
Citric acid . . . . . . . . . . . . . . . . . . . . . . . . .  60 grains. 
Bromide ammonium • • • . . • • . • . . . . • •  , . .  20 
Pyro . . . .  • . . . . . . . . . . . . . . . 1 ounce. 

No. 2. 
Water . . . . . . . . .  . . .  . . . . . . . . . . . . . .  12 onnces. 
Sulphite soda crystals . . . .  . .  . . .  . .  . .  . . .  2 
Carbonate of potash . . .  . .  . •  . . . . . . .  3 

To develop, take 
No. 1. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  1 drachm. 
No. 2 . . . . . . . . . . . . . . . . . . . . . . . . . . .  1 
Water . . . . . . . . . . . . . . . . . . . . . . . . _ . . . . . . 1 ounce. 

To develop a 5 X 8  plate take water, 4 ounces ; No. L 

SAVE WAT E R  A N D  M O N EY 

The Ideal Microscope for Amateur 
Research. Stands unequa.led for precise 
and accllrate adjustments and optical 
excellence. With objectives giving from 
50 to 500 diameters, in case, $.15.00. 
Send ,for nlVW Microscope Oatalogue B .  M .  

Q U E E N  & C O . , I NC. 
1 0 1 1 Chest nut St. , Phi lade l p h i a ,  Pa.  

THE TORPEDO BOAT TURBINIA.-
'rhis article describes the construction o f  the Turbinia, 
which made such a phenomenal speed. Detai l ed draw-
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��� sale by Munn & Co. and all newsdealers. . 

OATES ROCK " 
ORE BREAKER, 
Steam Ore Stamp, 
Mining Machinery, 
50 years experience as builders. 

GATES IRON WORKS, 
Dept. C, 660 Elston Aue., Chicago. 

mOO�$ JlUV Way You [ik� 
I . - cally or at any angle. 'l'hat's the great 

. 
p�l�n �OR M A N  

"
D U P L E X "  

1 . M I L L I N C  M AC H I N E .  " It saves time,- tools. and fixtures. and will 
i : '- , be found a boon in every up-to-date shop. 

(7233) A. B. J.  asks : 1 .  Wh ere can I 
obtain any info�mation regarding size and descrivtion 
of how a solid back telephone transmitter is made, and 
also what kind of carbon is used in the same ? A. See 
SCIENTIFIC AMERICAN, vol. 72, No. 7. 2. Would car- 'I 
bon such as used in arc lights, finely powdered, answer I same purpose ? A. Yes ; but not quite as well as the 
pohshed granules. 3. What is meant by kilowatts or watt 
hours ? A. A kilowatt is 1,000 watts. A watt hour is 
one watt of electric power flowing for one hour through 
a wire. 4. What is a Wheatstone bridge ? A. A Wheat­
stone bridge is an instrument for measuring electrical 
resistance. We should advise you to study carefully 
W)me text book on electricity. Avery's "" School of 
Physics, , . chap. 6, iF! excellent. 

1 Can be used either horizontally or verti. 

Produces tbe most accurate work. Simple, 
2 drachms ; No. 2, 2 drachma. If more inten8ity is re ",. serviceable, and satisfactory .in e,very way_ 
qnired, add more of Nos, 1 and 2. More of No, 1 will rc- � Waltham Watch Tool  Co. , S p rmgfi e l d , Mass 
strain and of No. 2 will accelerate, I ----------------'---'---=-----

(7234) T. B. B. w rite, : 1 have a smal l  
engine, the cylinder o f  wbich is 2 x 4  iuches. Would you 
kmdly tell me how large a boiler I will have to make to 
work it economically ? A. Your engine at 60 pounds 
boiler pressure, ar:d witb 150 revolutions per minute, 
should be equal to one-half horse power, and ,,,ill require 
a boiler with 10 square feet of fire heating surface. You 
will find a description and scale drawings for safe boilers 
of the> size you require in SCIENTIFIC AMERICAN SuP­
PLEMENT, No. 702, 10 cents mailed. 

(7235) E. D. A. asks : W i l l  you give 
the formula for a lasting luminous paint ? A. We can 
send you five papers on the subject of luminous paint on 
receipt of fifty cents, which will give you all the ueces­
sary information. 

(7236) W. C. asks : How to w ind the 
8 light dynamo deRcribed in SCIENTIFIC AMEIUCAN SuP­
PLEMENT No. 600, to convert the same into a 550 volt 
motor for direct current ? A. You should not attempt to 
convert the dynamo of SUPPLEMENT No. 600 into a mo­
tor for a 550 volt direct current. 'l'he design is not fitted 
for it ;  the number of turns for ihe armature coi lA  would 
have to be too great, and the commutator could not 
stand the current. The armature would require 40 turns 
III each coil of No. 28 wire. The same field conld prob­
ably be used with a regulator of about 400 ohms. 

TO INVENTORS, 
ti:n

n 0�x�6:�ntc:a�lf g�:
r
l!u:a��Jr�6�s��� �

h
p
e
pfl���;:; 

f�� y:;�r���
t
p���fc:�� �tth

a
�o�����t�� !'���g��;:�� 

unequaled facilities for prOcurIng patents everywhere. 
A synopsis of the patent laws of the United States and 
all foreign countries may be had on application, and per­
sons contemplating the securIng of patents, either at 
home or abroad, are invited to write to this office for 
prices, which are low, in accordance with the times and 
our extensive facilities for conducting the business. 
Address MUNN & CO . •  office SCIENTIFIC AMERICAN , 
361 Broadway, New York. 

INDEX OF INVENTIONS 
For which Letters Patent of the 

United States were Granted 

NOVEMBER. 9, 1897. 
A N D  E A C H  B E A R I N G  T H A T  D A T E . 

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

Adjustable wrench, M. M. Funk . . . . . . . . . . . . . . . . . . . .  593,3M 
Air brake hose coupling, Bragg & Moyers . . . . . . . . . .  593,531 
Alarm:._ See Bicycle alarm. Fire alarm. 
Ash PIt, C. Jackson . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 593,540 
Bag. See Clothes bag. Punching bag. 
Baking- pan, G. J. Cave . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 593.300 
Baling press, A. Barrett. . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  593,506 
Baling press, E. J. Sbirley . . . . . . . . . . . . . . . . . . . . . . . . . . . 593,383 
Ball. See Ru b ber ball. 
Ballot box, G. J. Murphy . . . . . . . . . . . . . . . . . . . . . . . . . . .  59'0,487 
Barrels, etc. , device for rolhng. W. P. Cherring-

ton . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  593,294 

(7237) G. E. R. writes : Will  you kindly ���r.;ry
S��pl:��1�e

B�:W�·n . . . . . . . . . . . . . . . . . . . . . . . . . . . .  593,193 
inform me throu�h Notes and Queries how to prepare a ' Battery zinc, D. Ogden . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 593,332 

solution to be used 8S a flux for brazing? What kind of ���rt:;:e�t
h:J�r�·i�a�,r

�fI8on· .
.
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.
.
.
.

.
.
.
.
.
.
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soJution or mixture can be applied to remove borax easily I Bedstead clamp. J. �..,. Dunnigau . . . . . . . . . . . . . . . . . . .  593,352 

after brazing ? I have been nsing borax as a flux, but ������:� �:rt:�l�!lOi�·t� i.
T
j�

I
Weri": : : : : : : : : : : : : : : : : :  g��:it1 

find some difficulty in getting the spelter to flow into the I Bell, door , W. B. M'cAshan . . . . . . . . . . . . . . . . . . . . . . . . . .  593,233 

joints, as the borax seems to fill and keep out the spelter. �i���l�'ara�,���(iIioiiiaiik : : : : : : : : : : : : : : : : : : : : : : : : : g�:llllll 

AR MSTR O N G ' S  No.  0 TH R EA D I N G  M AC H I N E  
Can be attached to bench or post. 
Designed for tbreading the smaller sizes . of pipe, iron or brass, also bolts. Has two speeds, 
one for pipe !1;i to 1 inch ; tb e 
?:�l�Si��� P

i
{J�e�� tYle 

2 :���r:; 
Armstrong adjustable dies. Oth­
er attractive features. Send for 
�g:�u���; l�h�e�f�S�fr':'�f. 
New York. Bridgeport. Conn. 

YOU R FOOT DO E S  I T  A L L ! 
Every mechanic who has tried it is 

delighted with the 
R ivett Bicycle Foot Power 

which is invaluable to those who do not have steam or other power at 
command. Polished cast iron table, 
:bt�elt�i;h �:��!�n���f��ean::r��{ power. Weight of all, 350 lbs. 

FAN E U I L  WATCH T O O L  CO. ,  
Bosto n ,  Mass. , U .  S .  A .  

We can furnish the Latest Improved Eyelet Machines 
for making shoe eyelets and s.�eClal eyelets of all 

g¥BS��\�Wjre�;r:i�g �'i?c�i�:e�::s and desi�ners 

IT Sena jor Circular. 

B LA K E  & J O H N S O N ,  
P .  O .  Box 7 ,  WATE R B U R Y ,  CO N N . ,  U .  S .  A .  

TRANSITS AND LEVELING INSTRUM ENTS. 

ADJGI�BLE B E N C H L E V E L 

_ ilil 
... --=----- ' ''-icl�� �!!.). .... 

/-- ��-����� -- "  � 

Bottoms ground true. 
Vials ground 
and graduated. 

Size 4 in. to 18 In. Price $2.50 to $8. For book on the level 
C. F. R I C H A R DSON &, S O N ,  

P. O. Box 9 7' 7' ,  A'l'HOL, MA SS., U, S . A .  

Case. See Egg case. 
Centrifugal machine, J. Schroeder . . . . . . . . . . . . . . . . . .  593,42;) 
Chair. See 'Vindow chair . 
Chair, H. M. Willis . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 593,21::; 
Cheese cutting apparatus, A. Saunders . . . . . . . . . . . .  59:3, 4!l(j 

8g��I�,e�: \V. Llid:�� : : : : : :  : : ': : : : : : : : : : : : : : : : : : : : : : :  �� g�g:�i� 
Cigarette making machine, J. H. Venners . . . . . . . .  5!J3,:lStl 
Circuit breaker, automatic, W. G. Lowrie . . . . . . . . . . 5�)3.4H1 
Circuit breaker, magnetic. D. M. :Moore . . . . . . . . . . . . 5iK�,230 
Clamp. See Bedstead clamp. 
Cleaner. See Vessel cleaner. 
Clock repeating mechanism, G. W. Anderson . . . . . . 593,184 
Cloth cutting machine, J. 'Volf, Jr . . . . . . . . . . . . . . . . . . 5�3,265 
Cloth guiding machine, J. J. Scholfield . . . . . . . . . . . . .  593,550 
Clothes bag, moth proof, F. W. Baehn . . . . . . . . . . . . . .  593,34H 
Clothes drainer, wash boiler, L. Cooke . . . . . . . . . . . . . . 593.271 
Clothes drier, C. B. Baker . . . . . . . . . . . . . . . . . . . . . . . . . . . . 593,186 
Clothes line fastener, G. S. Velie . . . . . . . . . . . . . . . . . . . . 593,256 
Clutch, C. B. Schultz . . . . . . . . . . . . . . . .  . . . . . . . . . . . . . .  593,313 
Coffee pot, H. L. Mitchell . . . . . . . . . . . . . . . . . . . . . . . . . . 59.3,277 
Coffin handle, E. A. Post . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 593,23B 
Commutator barR, apparatus for assembling, S .  

H. Short . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 59:J,282 
Commutator end rings, construction of, S. H .  

Short. . .  . .  . .  . .  . .  . . . .  . . . . . . .  . .  . . . . . . . . . . . . . . . . . . . . .  593,28:\ 
Conductor pipe. W. W. Baird . . . . . . . . . . . . . . . . . . . . . . . . 593,185 
Confectioner's filling and separating machine, 

Heine & Mack . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 59:\,325 
Coop, chicken, W. H. '1'homas . . . . . . . . . . . . . . . . . . . . . . .  593,2f)2 
Copy device, J. H. McBride . . . . . . . . . . . . . . . . . . . . . . . . . . 5�13,2M 
Corset, D. Kops . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . fl9;-;,m-17 
Counter skiving machine, A. E. Ayer . . . . . . . . . . . . . . 5!l;{,4W 
COul2��!fing�

eiI��rco
btf�li�g�Oltos�0�rP�\��. 

co��� 
ling. 

Cream separator, centrifugal, O . Ohlsson � . . . . . . . . .  W;{,a07 
Cuffs. etc. , fastening device for, '1' . H. Stack-

house . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  59a,4�¥J 
Culinary vessel. J. C. 'VoodI�an . . . . . . . . . . . . . . . . . . . . .  61-m,a16 
Curtain drying frame, lace, Ii'. Bayerdoerfer . . . . . . . 5!la,387 
Cutter. See Potato cutter. 
Cutter head, S. J. Shimer . . . . . . . . . . . . . . . . . . . . . . . . . . . . 593,439 
Cutter head, H. R. r:f.1illison . . . . . . . . . . . . . . . . . . . . . . . . . . . 593,500 
Cutting device, A. J. Kern . . . . . . . . . . . . . . . . . . . . . . . . . . .  593,47i 
Derailer, C. E. LIndsay . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 593,304 
Digger. See Potato and beet digger. 
Dishing machine, J. H. Fuchs . .- . . . . . . . . . . . . . . . . . . . . .  593,4ti� 
Door frame. C. Roehr . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 593,435 
Door mat, J. C. A. Bischoff . . . . . . . . . . . . . . . . . . . . . . . . . . . 59:3,508 
Doubletree fastener, C. J .  Minton . . . . . . . . . . . . . . . . . 593.362 
Douche bath, abdominal, Kustner & Ladebeck . ; .  5f/iS,527 
Dough operating machine, J. Aegeter . . . . . . . . . . . . . .  5na,3UH 
E�r;�

r
�e�·di�i��s· d·rier: · · · · · · · · · · · · · · · · · · · · · · · · · · · · 59a,f}49 

Drill. See Rock dril l .  
Drilling and boring machine, horizontal, W .  B .  

Pearson . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 593,491 
Dust pan, J. Jeklin . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  59.'),2!m 
Dye, violet disazo, F. Bender . . . . . . . . . . . . . . . . . . . . . . . . 5H8,347 
Dyeing. V. G. Bloede . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  593,1�2 
Dynamo, constant current , C. N. Black . . . . . . . . . . . . 593,3&-; l£aves trough hanger, C. F. Throm . . . . . . . . . . . . . . . . . . 59:1,40/ 
Egg case, C. A. Prechtel. . . . . . . . . . . . . . . . . . . . . . . . . . . . .  593,404 
l£lectric cable joint or coupling, G. 'I'ailleur . . . . . . . . 593,442 
�lectric circuit contl'ol1er, J. H. Bowley . . . . . . . . . . . .  5Ha,510 
Electric switch, H. E. "Taite . . . . . . . . . . . . . . . . . . . . . . . . 593,28H 
l£lectric switch for chandeliers or brackets, J. 'V. 

Parkin . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 593,2;;7 
Electrical distribution system, C. F. Scott . . . . . . . . . . 593,244 
Electrical instrument, 'V. C. Banks . . . . . . . . . . . . . . . . . b!=l3,187 
Elevator. See Portable elevator. 
Elevator door opening device, .T. Rice . . . . . . . . . . . . . . 593,434 
Elevator safety device, J. L. Welsh . . . . . . . . . . . . . . . . 593,200 
Embroidering machine, J. A. Groebli. . . . . 593,206 to 593,208 Engine. See Oil and gas engine. Pumping en-

gine. Rotary engine. Rotary steam engine. 
ExtenSion table, If. P. Musser . . . . . . . . . . .. . . . . . . . . . . . . 59;).4SS Eye shade, J. Gibson . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  5tm,374 Fabric. See 'Y ood fabric. 
Feed machine. stock, L. Kniffen . . . . . . . . ' . . . .  . . .  . . .  593,380 Fence, J. D. Curk . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 59�,197 )j'enClng. metallic fabric for, A. Mauser . . . . . . . . . . . . 5g3,484 Fire alarm, E. Ehler . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 593,5at) 
)j'ire box partition. adjustable, W. G. Hamilton . . 593,213 
Fire escape, J. H. Bates . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 5!=13,319 
l!-'ireproof floor and ceiling, Ralph & Wright . . . . . . . 593.547 
Ii'ish cuttIng and trimming machine, C. P. Over-

ton . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 593,�22 Flour bin and sifter, B. D. Cook . . . . . . . . . . . . . . . . . . . . . 593,3.10 Flower, artificial, J. J. McLaughlin . . . . . . . . . . . . . . . . . 59:). � Folding box, J. Noland . . .  _ . . . . . . . . . . . . . . . . . . . . . . . . . . .  593,48B Folding bracket for builder's use, C. 1\1. Dearborn 593,202 Frame. See Curtain drying frame .  Quilting 
frame. Sewing machine qUiltin� frame. 

Furnace. See Blast. furnace. HeatIng furnace. 
���e a��iia¥;;i,

h
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'Vhitney . . . . . . . . . . . . . . . . . . . . W3,343 Game board. 'V. Mumbrauer . . . . . . . . . . . . . . . . . . . . . . . . 593,421 Game counter. Brodeur & 'l'hayer . . . . . . . . . . . . . . . . . .  593.all Garbage receptacle, L. R. HOuchens . . . . . . . . . . . . . . . . 5H3,52n 
Garbage treating apparatus, Co C. Currier . . . . . . . . . . 59�, 1�8 Garment supporter, 1. L. Haight . . . . . . . . . . . . . . . . . . .  593,210 Gas and air mixer, E. Meredith . . . . . . . . . . . . . . . . . . . . .  593,276 Gas burner, H. \Y. Billmgton . . . . . . . . . . . . . . . . . . . . . . . 503,453 Gas burner, Vogler & Richardson . . . . . . . . . . . . . . . . . . 593,342 Gas burner, incandescent, S. H. Moore . . . . . . . . . . . . 59a,afj4 
Gate, T. C. Greene . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  59;{,324 
Glove, Ii'. II .  Hunicke . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 5!:m,475 
Grate bar, hollow, 'Vile & Calkin . . . . . . . . . . . . . . . . . . . 593.287 

8����h�:���t'i�
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GrIP hook for binding chains, J. E. I.ucken . . . . . . . . . 1�KL4li2 
Gun, automatic, H. S. :vlaxim . . . . . . . . . . . . . . . . . . . . . . . . 593,228 GUllS, ejecting mechauism for drop down, D . ,M . 

WInans . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  59,),4U8 
Handle. See Coffin handle. Pruner handle. 
Handle bar, H. W. Heaton . . . . . . . . . . . . . . . . . . . . . . . . . . 59:1,471 
Harvester attachment, A. 1\1. Larue . . . . . . . . . . . . . . . .  51l3,478 
Harv.ester. pea. (}. \Yettlaufer . . . . . . . . . . . . . . . . . . . . . . 5\).'),201 
Hat tastener, E. Lewis . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 593.4(X) 
Heater. See 'Vater heater. 
Heating furnace, F. Peteler . . . . . . . . . . . . . . . . . . . . . . . . . 59.'),41l2 
Heels. machine for making boot or shoe, J .  V .  

Collier . . . . .  . . . . .  . .  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 593,349 Hinge, V. V. Hedges . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 59.3,472 
Hoisting apparatus, 'Y. H. 'I'hompson . . . . . . . . . . . . . .  593,253 
Hook. See Grip hook. Snap hook. 
Hose coupling, F. J .  Bernhardt . . . . . . . . . . . . . . . . . . . . . . 593.100 
Hose or pipe coupling, F. J. Bernha.rdt . . . . . . . . . . . . . 5g3,m1 
Hot water accumulator, W. Konznezoif . . . . . . . . . . . .  593,418 Hub attaching device, 11. F. Smith et al . . . . . . . . . . .  5J3,247 

(Continued on page 334) 
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DAV IS '  MANUFACTURE O F  LEATHER 
NEW EDITION J UST READY. 

The Mannfactnre of Leatber : Being a DescrIp­
tion of all of the Processes for the Tanning, ':Pawing'. 
Finishing and Dyeing of every kind of Leather. "By 
Charles '1'. Dav's . Second edition, revi!'ed alld in great 
part rewritten. Illustrate..i by 147 engravings, and 14 
samples of Quebracho 'ranned and Aniline Dyed Leath­
ers. 712 pages, 8vo. prIce $7.50. By mail, free of postage 

��I:z�¥o ����'e:dd�s�h�t�h�ld
U::[t�i �1E[::.S' C. O. D. }reiq t 

� iI'ir A circular of 8 pages, 4to, showing full Table of 
Contents, 1D ith specimens of the illustrations, sent free of 
po;;tage to any one in any part of the WOl'l.d, who will 
J u I'n'i�h hi;; address. � Our .New and Revised Catalogue of Practical and 
Scientific Books, 91 page-s. 8vo, and our other catalogues. 
tIM whole covering every branch oj Science applied to the 
Arts, sent free and free of postage to any one in any part 
of the 1(}orlj, 1vho will jurnish us with hi-s aildl'e-ss. 

H E N R Y  C A R E Y  BA I R D  & C O .  
I N D UST R I A L  P U B L I S H E R S ,  BOOKS E L L E R S  &. I M PO R T E R S  

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

N. Y. CAMERA EXCHANGE. 
50% Saved on a l l  makes of Cameras 
an{t�a:c���:��� t�m��:���'l:�]��:. 
Large assortment always on hand. 

Developing, Printing. etc. 
Photo supplies of every oescription 

at lowest prices. ar Send 2c. stamp for bargain 
list. Address 

N. Y. CA M ERA E X C H A N G E ,  43 F u lton St., N E W  Y O R K  

cMt';�
t
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,�==::::;;:=::.. ... r!:rc���ta��e� Irir Send for ill us. catalogue 
of X Ray Supplies. 

K i rmayer & O e l l i n g ,  1 7 Bromfi e l d  St., Boston ,  Mass. 

You n��d On�, 
Tf not JIll Of tb�s�. 

• 

The Scientific American 
.tanrls without a peer-in point of literary 
excellence and circulation, among scientific 
p ublications. E" ery number is a f,rerumry of 
scientific information, an epitome of �he 
newest, most interesting and most important 
developmegts in the realms of Science and 
Manufactures. 

It is a faithfu l  weekly chronicle of the lat­
est inventions and patents and keeps its read­
ers in constant touch with all facts relating' 
to the industrial and scientific progress of the 
world. Every issue records the newest dis­
coveries and i mprovements in Machinery, 
Metallurgy. Engineering, Electricity, Chem­
istry, A�Ticulture, etc. 

It is handsomely and appropriately illus­
trated and printed on good paper. ]6  pages. 
Subscription $3.00 per yeaI'. $1.50 six months. 

Every student, instructor or professor, in 
any branch of science, ought to read it, as 
also Mechanics, Foremen, Workmen, Engin­
eers. Electricians, Chemists, Physicians and 
intelligent people in almost every trade and 
profession. 

• 

The Scientific American 
Supplement 

is a separate publication, also issued weekly, 
but containing more extended and more ex­
h austive articles than the SCIENTIFIC AMER­
ICAN, with which it is uniform in size and 
make up. W hile the SCIENTIFIC AMERICAN 
notes only the salient points of the world's 
scientific news, the SUPPLEMENT gives longer 
and more detailed descriptions, elaborating 
for the benefit of those who wish to study 
closely the subject t" eated of in its pages. Its 
articles are also more advanced and more 
technical than those published in the parent 
paper. The SCIENTIFIC AMERICAN SUPPLE­
ME�T also contains authentic reports of the 
meetings of scientific societies all over the 
world,  together with copious abstracts made 
from papers read before such societies. At 
the same time it has a page of short notes 
relating to the g·eneral scientific news, to­
gether with a column of selected formulrn· 
The two papers combined form a complete 
weekly review of the world's advancement 
in scientific discoveries. 

Price of SUPPLEMENT $5.00 a year, or, with 
the SCIENTIFIC AMERICAN, $7.00 a year. 

• 

The Scientific American 
Building Edition 

issued on the first of every month, contains 
about 36 large quarto pages of interesting 
informfltion about Building and Architec­
t u re. It is profusely illustrated with hand­
some plates showing the most recent ex­
amples of Architectural Construction. Plans 
a l l d  descriptions of new residences in city 
and country are given in each issue. tog'ether 
w ith the estimated cost of same. This feat­
u re alone renders the publication of unique 
value to Architects. Builders and Owners, on 
account of the up-to-date and orig'inal ideas 
it suggests. Illustrated articles on Sewerage. 
Piping, Lighting. Heating, Ventilating, De­
corating, etc., also fi n d  a place in its pages. 
Subscription price $2.50 a year. Single copies 
21; cents. 

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

I ,itutifi, �lUtti,au. [N OVEMBER 20, 1 897. 

Hydrocarbon burner, P .  Schneider et al . • • • . . . . . . . •  593,243 
Ice cream carrier, L. A. Deuther . . . . . . . . . . . . . . . . . . . . 59"&,322 
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Incandescent light burner, E. H. C. Oehlmalln . . . .  593,365 
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Iron shaper, .J. A. Giddin!Zs . . . . . . . . . . . . . . . . . . . . . . .  59;),522 
Joint. See Electric cable joint. 1mmlating- joint. 

Hail jOint. 
��\�i�g:���h��e.��;:i��t: .�,: ·H.·aveIi: : : : : : : : : : : : : :  g��:� f;��·'l���jI�«;��:::�: : : : : : : : : : : : : :  : : : : : : : : : : :: !�!:rH 
Lamp burner, incandescent, rr, H. :Mulch . . . . . . . . . . 5U;),2;)1 
I..Iamp, vapor, G. 'Yashington . . . . . . . . . . . . . . . . . . . . . . . .  5Ua,25i 
Lantern, bicycle, O. Schwarz . . . . . . . . . . . . . . . . . . . . . . . .  ;)93.281 
Lasting machine, H. Von Kalinowski . . . . . . . . . . . . . .  59;{,35G 
Latch, gate, W. J. Reynolds . . . . . . . . . . . . . . . . . . . . . . . . .  593,241 
Lathe. taper, W .  I,odge . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 593,359 
Lemon squeezer, Baumgarten & Redlinger . . . . . . . . . 19d,518 
Lifter. See Stove lid lifter. 
Lime, kiJn ur furnace for burning, Simmonds & 

Delaney . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 593,246 
Liquids, method of and apparatus for purifYIng, 

Cook & McEwen . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  5m,371 
Liquids of different specific gravity, device for 

separating, H. H. Park . . . . . . . . . . . . . . . . . . . . . . . . . . 593,333 
Lock, T. A. 'I' . Rydberg . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  5U3,436 
Lock circuit closer, C . .1£. Pierce . . . . . . . . . . . . . . . . . . . . .  593,335 
Locomotive, snow, B. F. Glover . . . . . . . . . . . . . . . . . . . . . • c)u:l,460 
Loom stop mechanism, If. �I. J. Grenier . . . .  , . . . . . . .  593.205 
Looping machine. C. Holly . . . . . . . . . . . . . . . . . . . . . . . . . .  593,21H 
Lunch box, H. Hess, Jr . . . . . . . . . . . . . . . . . . . . . . . . . . . .  5!-};),538 
Mat. See Door mat. 
:.\latch safe, Flanders & Stearns . . . . . . . . . . . . . . . . . . . . .  593,353 
Matte or other furnace products, apparatus for 

desulfm:izing, J. L. WellR . . . . . . . . . . . . . . . . . . . . . . . . :)93,447 
Mattress, spring, G. W. Murray . . . . . . . . . . . . . . . . . . . . 693,27H 
.Measure, dressmaker's, A. M. Van Derworp . . . . . . . 593,b5t} 
Metal structures, treating, F. Shuman . . . . . . . . . . . . W3,440 
Metal work, trimming device for struck�up, S. B .  

Campbell . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 593,,)0.1 
Milk can, O. Marth . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  593,429 
Milling machine, 1. D. I,engel . . . . . . . . . . . . . . . . . . . . . . . . 5B3,541 
Miners, means for supplying food anll aIr to en� 

tombed, L. Welker . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  590.2.>9 
Miner's tool, J. D. Campbell . . . . . . . . . . . . . . . . . . . . . . . . .  59il,459 
Moulds, apparatus for forming sand, S. J .  

AdanlS . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 5U3,267 
Motor. See Carriage or cycle mot oro Rotary mo-

tor. 
Mucilage reservoir cover, '1'. S. Lewis . . . . . . . . . . . . . .  593,480 
MUsical instrument, G. H. Graham . . . . . . . . . . . . . . . . . 593.468 
Musical instrument damper mechanism, W. Ger� 

mer . . . . . . . . � . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 593,204 
Musical instrument keyboards, touch regulator 

for, F. BarrouilL . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 593,451 
Mu
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.�t��l.(:�: . .  �·.i.r�? .�?:��' . .  �': .�:. �.����: 593,215 1 

Nail and corn trimmer, }1�. R. Helbig . . . . . . . . . . . . . . . . Ml3,b24 ' 
Nailing machine, ,J . N. Kline . . . . . . . . . . . . . . . . . . . . . . . . . 59a,3j9 
Necktie fastener. G. Selowsky . . . . . . . . . . . . . . . . . . . . . . . 59::>,438 
Nut lock, J. W. B. Cook . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  5m/,15 
Oil and gas engine, J.  J.  HeUmann . . . . . . . . . . . . . . . . . . 593,296 
Oil can, D. True . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  5m,446 
Ordnance, automatic loading mechanism for, 

quick firing, H. S. Maxim . . . . . . . . . . . . . . . . . . . . . . . .  593,227 
Organ protector, S. R. Oliver . . . . . . . . . . . . . . . . . . . . . . . 593.382 
Organ. reed, O .  Spaethe . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  593,498 
Oscillatory mechanism, J. J. Reagan . . . . . . . . . . . . . . .  593,310 
Pad. See Truss pad. 
Pan. See Baking pan. Dust pan. 
Paper feeding machine, A. D. Rowe . . . . . . . . . . . . . . . .  593,554 
Paper sock, C. B. Randall . . . . . . . . . . . . . . . . . . . . . . . . . . . .  593,280 
Pea or bean shelling machine, H. H. Brakeley . . . . 593,426 
Piano action, J. H. Butler . . . . . . . . . . . . . . . . . . . . . . . . . . .  59;),552 
Pipe. See Conductor pipe. Water service pipe. 
Pipe cleaning ap.Qaratus, A. B. Mackhn . . . . . . . . . . . .  593,225 
Pipe thimble. J. R. Bostwick . . . . . . . . . . . . . . . . . . . . . . . . . )!t3,269 
Planter, combined check row and drill corn, C. H. 

Dooley . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  593,295 
Planting and seeding machine, L. W. Powell . . . . . .  593,493 
Plow, L. B. Wells . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  593,502 
Plow, reversible, 'V. A. Miles . . . . . . . . . . . . . . . . . . . . . . , .  593,328 
Poker for gas furnaces. mechanical , L. Armison. 593,546 
Polishing apparatus, J. l£. Leavitt . . . . . . . . . . . . . . . . . . 593,302 
Portable elevator, W. E. Fitch . . . . . . . . . . . . . ... . . . . . . .  593,392 
Pot. See Cotfee Pot. 
Potato and beet digger, combined, H. F. Thomp� 

son . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  593,384 
Potato cutter and dropper, F. D. BelL .  . . . . . . . . . . .  59:),189 
Press. See Baling press. 
Printing press sheet adjusting device, G. 'V. 

Snlall. . . . , . . . . . . . . . . .  · . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 593,497 
Pruner handle. tree. W. H. Smith . . . . . . . . . . . . . . . . . .  593,331 
Pulley, belt, H. R. 'I'illison . . . . . . . . . . . . . . . . . . . . . . . . .  59;),366 
Pulley, split, J. P. Lavigne . . . . . . . . . . . . . . . . . . . . . . . . . .  593,398 
���C���:!l,
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Punching bag , coin controlled athletic, L. D. 

Haskell, Jr . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  593,469 
Quilting frame, N. More . . . . . . . . . . . . . . . . . . . . . . . . . . . .  593,485 
Hace starting machine, V. Carandini . . . . . . . . . . . . . . 5�)3,460 
Rack. See Bottle and graduate rack. Skirt rack. 

Going to Build ? 
Use the best Hardware. which costs so little 

more than the poor stuff so often used. " Sar­
gent' s Book of Designs " will help you and 
will cost "OU nothintz. If you are g-oing to build, 
send for It to Sargent & Co., 37 Chambers �treet, 
New York. 

TYPEWRITERS 
HALF PRICE 

'Ve will sell you any typewriter made for one half regular price, many for one quarter. Every ma­chiue guaranteed in perfect order. TYPEWRl'rERS SO [,D, RENTED, EX� 
(!HANGED. Sent anywhere with priv­ilege of examination. Send for Ill. ustrated catalogue. 

Nati ona l  Typewriter Exchanl!:e, g���!:�!:;. 
--:--=:'--' , W OO D E N  T A N KS . 
an:::: .'. "

. 
I For Railroads, Mills and Manufactories. 

";'::" : .  : , : ! Builders of Steel Towers and Tank�. . ::::" : ' i La. Red Cypress \-\'ood 1.'anks a speCialty. 
_

.
_
. _'- ' W. ft7 �.�'\1�Pn1K���L�u?;�ille. Ky. 

M ac h i ne 
Mechanical & Architectural Drawing; Marine, 
Stationary and Locomotive E n gineering;Sheet 
Meta.l Pattern Cutting; Plumbing; Electricity; 

��\ll;��:�l, 3 1  COU RSES :Y�:idl!� 
Eugineering; Surveying and Mapping; Book� 
Keeping ; Shorthanll ; B u glish Branches ; 
Architecture; Mining; Metal Prospecting. 

�l!d�hO GUARANTEED SUCCESS. 
rees Mode.ate, Advance 0. lnstal lmenta. 
Circular Free; State 8ubject you wish to study. 
hbrnRtional Corresponden�f' Sebooi" Box 94,2. 

in Mechanical Draw i ng & Mach i n e  Oesign 
By J. U.  A. MEYER . 

Published in 24 parts, 
at 50 cents eacb . 801d 
by SUbS{r l ption Only. 

H A W K I N S '  N EW C A T EC H I S M  O F  E LECTR I C I T Y  �!lif�re.
tllr�Ot":� d

a�� 
A PRACTICAL TR EATISE chielly for self instruc-

W�r:���
n
:��

s
A�:i������� ;�l�'t�

n
�l� 

s I;l���f���: 
pages 3OO iJJustrations, bound engineers, and .those 
in Jeather, pocketbook form I engalled as workmen, users or f:tellers of machInery. 
gold titles and pdjles 8trict- i Ag£ntl Wanted. Young, energetit men to canvass the 
ly � ' Up-to-Date " Postpaid I shop In which they work, preferred Send jor circulars. 
$2.00. THEO. A'unEL & co.: I A r n o l d  P u b l ish i n g  H o u s e ,  1 6)1, Thomas s t . ,  N ew l o rk.  
6 3  F'ifth Avenue, New York I ---------'---- ------� 

BERLI N ER TRANSMITTER PATENTS. 
-A fun text of tbe deciSion of the Supreme Court. 
SCIEXTTI<'I(J AMERICAN SUPPLEMENT, 1 1 1 7 , 1 1 1 S. 
PriC'e 10 cents each. For sale by Munn & Co. aud aU 
newHdealers. 

------- --------�.---------

Smoke Standard 
Pittsburg Stogies 

100 in a box, 
postpaid, $ 1 . 50. 

THE R. & W. JENKINSON CO., 
PITTSBURG, PA. ·  

W

E
LL

DRILlING MACHINES ot all kinds and sizes, for 
drilling wells for house, 
farm, City and VilIr -� 
Water Works, Face,,· 

ries, Ice Plan Is, Brew· 
eries , Irrigation, Coal and 
Mineral Prospecting, Oil and 
Gas, etc. Latest and Best. 30 
years experience. WRITE US 
W H A T  YOU W ANT. Pi'" Mention this paper. 

_____ L_O_O_M I S  & N Y MA N .  Tiffi n ,  O h i o .  

$45 Plating Dynamo for 50 
gallons Nickel Solution. 
Dynamos for light and 
Electric M o t  0 r s for 

power. All sizes, best construction 
and sold on easy payments. State 
w/.at you want. The Hobart Elec­
tric Manufacturing Co .• Troy, Ohio. 

OUR 1 898 CHAMPION BICYCLE HUBS. . . . 
Bearings are correct shape to give true rotation to balls witbout slip. Cones are �BI�!fi=Ei warranted tool steel, tborougbly hardened, gronnd. and polished dead true. WI! iI'ir Send jor Circular. I. A. WESTON CO .. Syracuse, N. Y., Manufac­
turers of Cycle Wheels, Bulky Wheels, Carriage Wheels, Crank Hangers, Bicycle 
Hubs, Spokes, Nipples, Hlms, Balls, etc. 

KRAFTU BERTRA G U N G S W E RKE R H E I N F ELD E N .  ��';!��
y
oi

O
[Il�

h
;thV�������e?§;�t�e�:�'J. 

I fj , � O O  H .  1'.  N O W  A VA I I . A B L E ,  TO H E  I N C R E A S E]) TO :W, O Il O  H .  J' .  
The Company IS in a positIOn to let electric energy at exceptionally cheap rates and on the most favorable 

terms. 'rhey alSQ offer to applicants wishing to establish themselves near the works, sllitable land on either the 
German (Badil.'lh) or the Swiss side of tbe Rhine, in the vicinity of important railway lines. Cheap labor. 

For further information please address The Manager, K raft u bertrag u n g swerke,  Rheinfe lden , Switzerland . 
Rail joint and forming same, W. J. Austin . . . . . . . .  5�8,345 
Rail joint or rail coupling, J. G. Miller . . . . . . . . . . . . .  5BiU20 MILLIONS.-Revive your idle capital with my valu- : Elec ' � C I I  Tau hi at home by experts by mail Send 
��llJ.�t;'tb�fi�s� 0:uYo'i:i�tfci'

r
�\I:;::�3j'i:�'ier for: 59il,505 ,:ble patent. Address James Thierry, Otter Lake, Mich. In y g for circular. 919 Temple Ct:, N. Y • 

Rair���
o
J��:ta�e�:r!�f�;,

e
i 'W: 'Cawdery : : : : : : : : :  g��:�rJ Mltraleuoe Ga. Burne ... Invented . W E  ASSIST I N V E N T O R  S .  

R · 1 a y  track J W Dowden 593 '20 Aug. '97 (on new principle-"Man· 11'!I"Il'�' 1<1e4s for Asking. I � Catalogue Free. 
R:tt:ays, retlirn wi�e conneciioii 'for 'eieci�ic: j: ,b !���o�������gJ�m!��!�;�Cji��!I __ � __ J_. C_,._S_���1_81_M_������._CHICAGO .  
ReaI:in�

i
�ig�?ne', 'M: Aiex�j;dre·�c�·. ·.·.·.·.·.·.·.·.·.·.·.:·.·:: g��:��3 consumers express prepaid, till $ 1  5 course 1n mech. drawing at Rockton �orresp. 

I-tecorder. See rrime recorder. ��':l. if��El¥Pointtc;Gran"e,Il l. School of Mech. EnJ;l:ineer'g. Little FallS, N. Y.,  

Recording instrument. A. Steinbart . . . . . . . . . . . . . . . .  593,389 B. 703, will make you a proficient draughtsman 
Rectal applicator, J. D. Bacon . . . . . . . . . . . . . . . . . . . . . .  5m,318 
Reflector, Blondel & Haroudltki.. . . . . . . . . . . . . . . . . . .  593,348 
Refrigerator �or storing and transporting eggs, 

meats, frUIts, etc., J.  H. Bowley . . . . . . . . . . . . . . . .  593,509 
Rein guard, neck yoke, B. A. Fisher . . . . . . . . . . . . . . .  593,427 
Ripping and stitch picking too], J. Darmody . . . . . .  593.461 
Rock drill , J. M. Hamor .. . . . . . . . . . . . . . . . . . . . . . . . . . . . .  593,214 
Rod separating and feeding device, A. C. Camp� 

belL . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . , . .  593,532 
Rotary engine, J. A. House . . . . . . . . . . . . . . . . . . . . . . . . . .  593.219 
Rotary motor, H. Chaudun . . . . . . . . . . . . . . . . . . . . . . . . . . 593,514 
Rot.ary steam engine, E. S. Hagen . . . . . . . . . . . . . . . . .  593,375 
Rubher ball, soft, H. G. Wolcott . . . . . . . . . . . . . . . . . . . .  59il ,264 
Ruler and tracer for arcs of circles. E. B. Noyes . .  5V3,236 
Saddle post and handle bar adjusting mechanism, 

S. F. EstelL.. . . . . . . .  . . .  . .  . .  . .  . .  . . . . . . . . . . . . . . . . . .  593,373 
Safe or vault, G. L. Damoll . . .  . . . .  . . . .  . . . .  . . . .  . .  . . . .  593,200 
Sand in harbors, etc., llleans for preventing ac� 

cumulation of, P. O'Meara . . . . . . . . . . . . . . . . . . . . . .  593,430 
Scales, recording weigh beam for, S. f)\ Braley . . . .  593,320 
Scraper, drag, M. G. Bunnell . . . . . . . . . . . . . . . . . . . . . . . .  593,270 
Self playing instrument, �'. W. Hedgeland . . . . . . . .  593,216 
Separator. See Cream Separator. 
Sewing machine quilting frame, E. 'Y. Heacker . .  593,;')23 
Shade bracket, extenSIOn, N. Hammer . . . . . . . . . . . . 593,417 
Shade hanger, F. E. Stahlhut . . . . . . . . . . . . . . . . . . . . . . .  593,441 
Shaft or pole fastener, H. R. Harris . . . . . . . . . . . .  o • • •  593,355 
Sign, W. W. Reynolds . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  593.433 

B R 0 K E N B I CY C L E S :C:�kn!�ge�?al¥;:
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are expensive unless you can repair tbem yourself. We I spondence solicited. J. J. Walsh Mfg. Co., Yonkers, N.Y. 
sell all necessarr too l s  and materials. We will mail you 
for 15c. in stamps " How to Repair BICycles," a practicaJ S P ECTAC L E S 1 F. E. BAILEY sells 
treatise of instruction by cOJ!ll!.etent authority. . spex cheap • . WrIte 
THE FRASSE CO., 21 Warren St., New York for new optIcal catalogue. 271 Wabash Ave .. ChlCago. 

POSI TIVEL.Y 
The Best Made and Fin- $22 es t Finished Desk on the 
market for the money. 

Write for Catalog. 
Ithaca Desk Co. , Ithaca, N.Y. -

8 4  U BY INCUBATORS 
��fyO�rJ;�r�te��tf!�r�� p�ie:fetj-; on poultry culture and expJain-

mac���::;. ofr3:tfe���r el��n�! 
in stamps ; worth a dollar bill. 

I NCUBATOR CO .. Box 715 DES MOINES, IA, 

F' I L M S  &. M A C H I N E S  F O R  A N I M A T E. D  P H O T O G R A P H S  F L ............. I L. L- A R D  1 9 6  L. E X I N G T O N A V E  B f<. O O  K L Y N  N 'f 

ELECTRIC'L  Bicycle, and Photo. Noveltie� 
:A low prices. lOBpag'pcat FflEE .. &. S. (;0., &.t (;ortlawlt 8t:,N.y' 

��� TY P E  W H EE L S. MODELS &.IXPERIMENTAL WORK�SMALL MACHINERY NOVE\:TIES &. ETCr "E.W lOR ,sTENCIL WORKS 100 N,,"SSAU ST N.Y. 
Signal. See Block signal. 
Signaling system . C. B. Sterling . . . . . . . . . . . . . . . . . . . .  593,314 -Skate, E. C. Moulton . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  593,278 - Experimental & Mode l  Work 
���t;.2;k�D:;;?�% Cowl'es : : : : : : :  : : :  : : : : : : : : : : : : : : :  g�g:git 
��:� ggg�����a�i�gi�(;uiiii�g: 'j: H'an:ci: : : : :  : : :  g�:j� SO

]i���
t
boJf��n st���

t
G�g���

i
:
l
& B������!�d.�.� �� 593,537 Spanner wrench, H. B. Rose . . . . . . . . . . . . . . . . . . . . . . . .  593,543 Speed changing appliance, H. R. Van Eyck . . . . . . . . 593,285 Spinning and twisting machine spindle, Whitaker 

& Clladwick .. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  , . . . . .  593,448 Spring. See 'Vag-on bolster spring. 
Stairways, construction of, A. N. Petersen . . . . . . . .  593,4m 
Rtool adjusting device. T. W. GIlbert . . . . . . . .  , . . . . .  593,465 
Stopper. See Bottle stopper. 
Store service apparatus, 'V. H. Brundage . . . . . . . . .  593,4.� Stove lid lifter. A. D. Coles . . . . . . . . . . . . . . . .  , . . . . . . . . .  5\13,1\16 Stove or furnace grate, C. D. Howard . . . . . . . . . . . . . . 593.5:m Stoves, furnace valve for hot blast, J. Ken:p.edy . .  593,476 Sulfid ores as lead zinc ores, treating, S. Ganelin ,c)9:5,415 
���A�gh�

reSe!r�r!���i'C 
SB�ig�.

lin . . . . . . . . . . . . . . . . , . . . .  593,416 

Switchboard. system, multiple, Hughes & Kelley 593,3n4 
Switch mechaniRIll , electrically actuated, ·W. S. 

Browne. . .  . .  . . . . . . .  . . . . .  . . . .  . . . .  . . . . . . . •  . . . .  . . . . . . .  593,389 
rrable. See Extension taLle. . 
rrable implement, W. lrmscher . . . . . . . . . . . . . . . . . . . . .  5\-)3,223 
rrack pulling machine, J. 'V. Cooper.. . . . . . . . .  . . . .  593,391 

i::���id'f��C��·. ���\�{ne·ci: 'G: ·Champoiix::.5��.'���: �g�:�i� 
rre]ellbone cord tip, J. W. Gottschalk . . . . . . .  . , , ,  . . . 593,467 
Telephone Jines, apparatus for party, C. E. Scrib� 

ner.. . . . .  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  593,245 

�:l:��g�� il:�;�it�r,'.i. \�.
e
�Nl·o�8(;ri: : : : : : : : : : : :  g��:��� r:I'hermometer, automatically recording, M. L. "lilkinson . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  59.').503 

i:f��
a
gh��i��;;k��i,��!�·BrOO·k: : : : :  : : : : : .  : : : : : : :  g�:�M 'rime recorder, workman's, F. Brook . . . . . . . . . . . . . . .  593,456 Tire. bicycle, F. Coykendall . . . . .  � . . . .  0 <  . . . . . . . . . . . . . 5m,351 Tire cooling device, S. M. Mathisen . . . . . . . . . . . . . . . .  593,483 f)'ire, pneumatic. A. B. Shaw . . . . . . . . . . . . . . . . . . . . . . . .  593,544 rrire punctures, means for clOSing, R. W. O. Reh� 

Tir�
n
t1�����er': C'" iii: Brookhart: : : : : :  : : :: : : : :  : : : :  : : :  g�H� 

«(Jontinued on pagl} 835) 

50 Y E A R S '  
E X P E R I E N C E  

Anyone sending a Rketch and description may 
quickly ascertain' our opinion free whether an 
invention is probably patentable. Communica� 
���rtS f����

t
b'l8��fta����;lf::�g���� ��fe�\��

ts 
Patents taken through Munn & Co. receive 

special notice, withnut charge, in the 

Sci�ntific Jfm�rican. 
A handsomely illustrated weekly. Largest cir­
culation of any scientific journal. Terms, $3 a 
year ; four months, $1. Sold by all newsdealers. 

MUNN & CO.36 1 B rOadWay, New York 
Branch Office, 625 F St., Washington, D .  C. 

APPARATUS 

CVr8. aM advice free. Gardam & Son. 45-51 Rose St.,N. Y. 

M E C H A N I C A L  D R A W I N G  
and Surveying taug'ht by mail. Terms very reasonable. 
Catalogue free. Blttck Corresp. School, Paterson, N. J. 

D I SCO U NTS Lowest Cash Discounts allow-
Electrical. Mecha�rcaY� I!J����ri{U;��

, ��\�h����i 
Books. iY" Catalogue and Discount Sheet Free. 

WILLIAM T. COMSTOCK, 23 Warren tit .. New York. 
COIUPETENT MAN to take charge of mt.\rble shop. 
One acquainted WIth machinery and c(.nversant with 
making plumbers' and furniture slabs. Addr. Witb tu l l  
particu:ars, Manufacturer, care W. H. ,  874 B'way, N Y. 

GAS ��fJ GASOLINE ENGINES 
WAT E R  M OT O R.!» 

B ACKUS WAT E R  MOTOR C O .  NEWARK N. J. U. :=.. A . 

for Production and Manipulation of Light. Acetylene Gas 
ru��

e�:g�rn:�,
e����c f)}h

(�a1�r::r�fstWr��.S 
and Animated Pic-

J .  B .  COLT & CO . I�� �l�aTI�·����: .. �h\'c�:;, iJ�
rk. 

131 Post Street, San Francisco, Cal. Acetylene House Light­
ing Show Rooms, Broadway and 37th Street, New York. 

© 1897 SCIENTIFIC AMERICAN, INC.
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'l'oy football game board. M. A. Cahalane . . . . . .. . . .  Wil.6l2 
Trap. See Insect trap. 
'!'rimmer. See Nail and com trimmer. Wick 

trimmer. 
Trolley. Lane & Snyder . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 593.301 
Trolley pole and stand. F. A. Seaver . . . . . . . . . . . . . . .  59:J.424 
'l'ruck. J. Macpbail . .  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  593.22(; 
Truss. G. V. House . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  593.414 
'l'russ pad, G. V. House . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  593.473 
'rurntable for tramways, portable, T. M. Dansby 593.517 
Twyer, forge, Ratcli:ff & Watson . . . . . . . . . . . . . . . . . . . .  593.240 
'rypewriting machine, J. B. Price . . . . . . . . . . . . . . . . . .  593.432 
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Valve. tbermostatic. M. Leitch . . . . . . . . . . . . . . . . . . . . . 593.399 
Vaporizing hydrocarbons, etc .. apparatus for. A. R Crockford . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  593.516 
Vehicle. motor. H. W. Heaton . . . . . . . . . . . . . . . . . . . . . . 593.470 
Vehicle steering device, automatic, O. Olson .. . . . .  593,542 
Vehicles, steering mechanism for power pro· 

pelled. F. W. Lanchester . . . . . . . . . . . . . . . . . . . . . . . .  593.357 
VelOCIpede. J. H. Knight . . . . . . . . . . . . . . . . . . . . . . . . . . . 593.300 
Velocipede. E. G. Latta . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  593.479 
Velocipede saddle. J. E. Noirit . . ,  . . . . . . . . . . . . . . . . . . .  593.331 
Vending machine, liquid, 8. W. Collins . . . . . . . . . . . .  593,414 
Ves�el cleaner, C. F. Holland . . . . . . . . . . . . . . . . . • • . . . . .  593,�18 
Vest. H. J. Brock . . . . . . . . . . . . . . . .  " ' . .  " ' . . . . . . . . . . . . . . .  593.370 
Vote registering machine, S. N. GitIord . . . . . . . . . . . .  593,323 
\Vagon bolster spring. '1\ G. l)1andt . . . . . . . . . . . . . . . . .  593,4b2 
\Vagon box shoveling board, J. Dain, Jr . . . . . . . . . . .  593,19� 
\Vag-on corner iron. O. L. Keeler . . . . . . . . . . . . . . . . . . . .  593,224 
Waistbands, etc. , machine for making, H. Green 593,3� 
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Washer. See Bottle washer. 
Washing machine, Windmiller & Holford . . . . . . . . .  b.,<}3,344 
Watch repeatmg mechanism, C. Hahlweg . . . . . . . .  593,274 
Water heater, H. Haeberlin . . . . . . . . . . . . . . . . . . . . . . . .  593,209 
\Vater raising device. pneumatic, Pitcher & Sar· 

gent , . . . . . . . . . .  " '  . .  " " ' " '  . . . . . . . . . . . . . . . . .  " '  . . . . . . .  593.431 
Water service pipe, Snelgrove & Goyne . . . . . . . . . . .  59;1,� 
Water wheel, J . .l£bersole . . . . . . . . . . . . . . . . . . . . . . . . . . . 5W,273 
Wedges, machine for making wooden, B. H. 

Osterboudt. " . " , . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 593.308 
Weed exterminator, S. H. McBride . . . . . . . . . . . . . . . .  593,235 
\Veighing machine, automatic, W. E\ Braun . . . . . .  593,455 
Welding metals, method of and apparatus for, J. 
Wh:i.c

o
Sr::�eOa;.·wi:leei. . .  Water ;Viie;,i: · · · · · · · · · · · · 593.534 

Wheel mud guard. J.  G. A. Kitchen . . . . . . . . . . . . . . . . 593,395 
Wheel rim, vehicle, C. Anderegg . . . . • • • • . • . . . . . . . . .  593,268 
Wick trimmer. R. H. Wbite . . . . . . . . . . . . . . . . . . . . . . . . .  593.�b"2 
Windmill motion converter, J. S. Bennett . . . . . . . b93.200 
Window chair, W. Timmis . . . . . . . . . . . . . . . . . . . . . . . . . .  �501 
Wire coil machine, J, H. Templin . . . . . .  _ . . . . . . . . . . .  593,406 
Wire stretcher, A. J. Stirk . . . . . . . . . . . . . . . . . . . . . . . . . .  593,250 
Wood fabric for tapestries, carpets, furniture, 
Wr��"ch�' i;,�

u
'i'iIi�stabi;'" 'wrench: ' "  Spanner 593,326 

wrench. 

DESIGNS. 

Badge. C. C. Darlmg . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  27.817 
Bicycle chain guard, A. W. Rivett . . . . . . . . . . • • . . . . . .  27,832 
Bicycle bandle bar. F. H. Schillneer . . . . . . . . . . . . . . . .  27.835 
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Elevator guide supporting beam. R. T. Crane. 
27.827, 27.828 

Fork, pie, E. J. Birtcherd . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 27,820 
Game board, Chandler & Parsons .. . . . . . . . . . . . . . . . . .  27,844 
Hub band, wheel, W. F. Morton . . . . . . . . . . . . . . . . . . . . .  27,831 
Lemon squeezer cone, Baumgarten & Redlinger . .  27,821 
Machine standard, G. A. Holmes . . . . . . . . . . . . . . . • . . . .  27,826 
Metal fabric. J. V. Christl . .  . . . . . . . . . . . . . . . . . . . . . . . . .  27.839 
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Saddle post. J. A. Hunt . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  27.834 
Scraping tool, Cushing & Perkins . . . . . . . . . . . . . . . .  , . . .  27,825 
�rt;:

l
it.

s
c.

a
8o'\���·. �: �'. ������:: : : : : : : : : : : :  : : : : : : : : :  �a� 

Stove. G. W. Cope . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  27.837 

�i��·. �·r�.;\fy.: : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : :  �H!3 
'Tire section, moulded, Lewis & Spiegel. . . . . . . . . . . . .  27,8� 
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Vault light. F'. C. Soper . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  27.&11 
Velocipede sprocket wheel, W. H. Fauber . . . . . . . . 27.833 
Water closet tank. D. D. Buick . . . . . . . . . . . . . . . . . . . . . 27.823 
Wire fabric pattern, J. B. Ryan . . . . . . . . . . . . . . . . . . . . . .  27,838 

TRADE MARKS. 

Axes. Kelly Ax Manufacturinl< Company .. . . . . . . . . .  30,835 
Balls. imitation game, J.  S. Hecker .. . . . . . . . . . . . . . . . .  30,805 
Beds and bed bottoms, woven wire, E. B. Stumph 00,823 
Beer, ale, porter, stout, and malt extract, J.  

Smith's Sons . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  30,812 
Beer and malt extracts, lager, M. K. Goetz Brew. 

. ing Company . . . .  " . . . . . . . . . . . . .  
'
" . . . . . . . . . . . . . . . . .  00,811 

BIcycles, Thorsen. Company . . . . . . . . . . . . . . . . . . .  30,827, 00,828 
Bicycles. C. E. & H. Walbridge . . . . . . . . . . . . . . . . . . . . .  30.829 
Bicycles, hubs, pedals, handle bars, frames, and 

cycle parts, Snell Cycle Fittings Company . . . . . .  30,832 
Brushes, cleaning or scrubbing. Palmetto Ftber 

Company .. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  30,802 
Canned goods and articles. certain named, 
can�
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Complexion beautifier, T. A. Metz . . . . . . . . . . . . .  �,�� �:� 
Cutlery and edge tools. �'irm of H. Taylor . . . . . . . . .  30.834 
Dress protectors, H. Feder . . . . . . . . . . . . . . . . . . . . . . . . • . .  30,798 
Dress shields, Canfield Rubber Company . . . . . . . . . . .  30,797 
Gum. chewing, T. B. Dunn Company . . . . . . . . . . . . . . . .  30,815 
Harvesters, binders, mowers. rakes, harrows, cul-

tivators, and similar machines and their 
several parts, D. M. Osborne & Company . . . . . . .  30,833 

Hoops, bands. strips, ties, and blades, Export Iron 
and Steel Company. .  . . .  . .  . . . .  " ' "

'
, . . . . . . . . . . . . . . .  30.326 

Jewelry and silver plated ware. E. G. Webster & 
Son . . . . . . . . . . . . . . . . . . . . . . . .. . . . . . . . . . . . . . . . . . . . . . . . . .  30,806 

Knit underwear, Little Falls Knitting Mill Com-
LaJ��lii�·rieys: Pe'eriess' Lead 'Gia'�s 'w (lilts·. :·. ·. ·. ·. �:� 
t:���r ?����1a�iI�r:��
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30,831 
pany . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  30,301 

Oats and oatmeal, rolled, Muscatine Oat Meal 
Company . . .  , . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  30.817 

Oysters. meats, fruits, vegetables, and cereals In 
glass, earthenware, and cans hermetically 
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Powder for use on plants and vines. Danforth ' 
Cbemical Company . . . . . . . . . . . . . . . . . . . . .  , . . . . . . . . . .  30.809 

Raisins, seeded muscat. Forsyth Seeded Raisin 
Company , . " '  . . . . . .  , . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  30.816 

Starch for food and laundry purposes, National 
Starch Manufacturing Company . . . . . . . . . . . . . . . . .  30,818 

Stays, dress and corset, J. Janowitz . . . .  " . . . . . . . . .  " 30,796 
Tin plate or terne plate, being sheet iron coated 

with tin or lead or by a mixture of both, 
United States Iron and Tin Plate Manufac· 

Tin 
t
bl:t���i:rie· 'piate: 'being' 's'he'et . i;on" coated 

30,824 
with tin or lead or a mixture of both, United 
States Iron and Tin Plate Manufacturing Com· 
pany . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  " '  . " 30.825 

Tobaccos and Cigarettes, smoking and chewing 
Liggett & Myers Tobacco Company . . . . . . . . . . . .  : 30.810 
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Yarns and threads and knitted and crotcheted ' 
garments and articles, Kerr Thread Company 30,800 

LABELS . 

., Mellin's Food for Infants and Invalids," Dollber-
Goodale Company . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  6.560 

PRINTS. 
II The Boss of the Field " (machines and devices for 

butchers) ,  Cincinnati Butchers' Supply Company 57 

A printf"", copy of th� spe.cification and drawing of 
any patent In the foreg

O
Ing hst, or any patent in print 

Issued SInce 1863. will be furnished from thIS office for 
10 cents. In ordering please state the name and number 
of the patent desired, and remit to Munn & Co., 361 
Broadway, New York. Special rates will be given where 
a large number of copies are desired at one time. 
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! ��_��m��h!� .. !�J�!I.�����:��?l��� i general reference work e ver publi sbed in any country or in any Jaujiluage. It is absolutely the only one that is up to date in every particu lar. We 
support these statements by making you the following plain bmnnesB proposition. viz.: We will send you on approval, the complete set of six volumes, without 
tbe advance payment oCa single cent ; we wi l l  give you 30 days to examine the work and c
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every statement we make i s absolutely true. Havin,e- done this, the books arp- yours at 
one-tlti"rd value and on easy payments ' or you can return them if you so desire. 

S I X  LARG E Tbis i s a truly wonderful proposition-one that could not, be wisely made on any other 
Q UARTO reference work In print. It Is absolutely safe in this instance, because tbe 

VOLS.  American Educator 
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menta. It treats hundreds of new and very important subjects that other encyclo­
predias do 110t even mention-things that happened lately . As an Encyclopredia, it 
exactlv meets the wants of busy people who are determined to keep fully up to d&.te. 
As a Dictionary, it answers every requir

.
ement of business, study and society. 

As a CompendIum of Biography, it gives in brief l ife·histories of notable 
persons of all a�es. As a Gazetteer, it is a full generation later than any other in . 
existence. As an Atlas of tlte Worl(}, it gives an 18!l7 view of the entire globe, with 
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conCIse and ac("urate statements of existing- facts. The illustrations number over 
4,000, including ma.,.gnificent chromatic plates showing some 500 designs in 17 

! brilliant colors, and �UO full page portraits of the world's great men. each a gem of 
the wood-engraver's art. All the maps have been specially engraved since September, 1897, and are right up to date. We make 

This Seemingly I mpossib l e  Proposit ion  

t���70 Up to  Date - 1 891 !';;�:�tht 
Pltges. 85 Pound", 

without the least besitation. knowing tbat we take no ri'k. No one will willingly 
Ilive up these matchless volumes after becoming familiar with their wonaerful 
utility and unrivaled excellence. We have supreme confidence in our work and 
in the intelligent judgment of our patrons, and are determined that r.o reader 
of this paper shal l miss tbis 

ONE GREAT EDUCATIONAL OPPORTUNITY OF A LIFETIME 
thronl<h lack of fairness and liberality on our part. Furtbermore, this propositiou is really not an experiment. Tbougb only two months old. thonsands � 
�e�j:t��Js��o��:i:��(��r���g

a
:�

r 
:;�a�I���I? ��e��\����� �il"��1

-
:;�:���:S

e
��d :::�ry

m
�p t��

c
:;:t� 

d
�hi�

f 
�:��:s

h
t
a
:a����

g
g:�a��

s
�Sf ����yt:t��

i
g ;��� 

f:;fll::c������61!
e
::�� �ehf��:l'c�

i
�rb�a�;�i. ��:

r
���:es

O
o�

r :�;fl������I������fff��rl��� �::p�t:rt!:r���;:.�������:i�� d�11;
i
�����tI:�in

a
ei:;ofa

o
�0:�\��i 

every ambitious man, woman and chlld actually needs. Your benefit comes now, if you're prompt ; our reward will come later, and it's absolutely certain. 

SIX I M M ENSE WHAT YOU MUST DO. ��!�j::!!¥� R E A D T H I S  QUARTO VOLU M ES which style of bindinl< you prefer. We will promptly forward the entire i N EARLY 4 0 0 0  PAG E S  set of 6 9uarto.vol)lmes. you to pay the transportation charges on rec�ipt. No other rejerence book on earth 'will give you 
, • At any bme WIthIn 30 day.1" you can consummate the purcbase by send- such information as this: 

6 6 , 0 0 0  E n cyclopredic Articles �r;,g tW/gl���r:M�;i��b�{ �?n'��h f�f'i> s�bO"i�u
s
e�a����';.nl�t�fll �;� Cuban affairs, so recent as to Include 

1 5 . 0 0 0  Biog rap h i cal  Sketches ment of $13.00 (regular price $35.00); on the Half Russia style. !ll!2.Ko a the l ecall of Weyler and the appointment of 
7 5 , 0 0 0  G e o g raphical Refere nces ��.'JIj� f'¥h� 3'1���
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Blanco as Captain-General. 

1 0 , 0 0 0  Co l u m ns of Meaty Matter recommend the HalfRnssia as more durable and wortb tbe diner- to
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�: ence of the Kaise'l' Wilhelm der Grosse (Sept.-

5 0 0  Des i g n s  in Bri l l iant C o l o rs paying the transportation charges. Tbis proposition will not remain QIlen oct . •  1897) . witb a fine drawing of her en�ines. 

2 0 0  S b F l i P  P rt It longer than December 31st, and may be wIthdrawn much soon�r. The Yukon River Gold Regions-not a few i u pe r  u age 0 ra s earliest ap
r
Iicants only will secure the Introductory sets on these new lines tacked on to an old "Alaska " art-

Magn ificent Colored Maps f.henomeua terms. Book of sample pages mailed free on receipt of icle, but 4 pages of original new matter. maps c. stamp 
t
o 
�1:ig':��:uncement will not appear again. and i l lustrations, by a government expert. 

Populations of 30,000 cities, to�ns, coun .. 

i SYND I CATE PUBL IS H I NG CO CO 42) 234 & 236 SOUTH BTH ST ties, etc .• for 1897. 
. ept. P H I L A D E L P H I A ,  P A .

· ' 
W H Y N O T  O W N  T H E B E ST ?  

�� ��""�. 

MINERAL PRODUCT OF THE UNITED 
States In 1895-1896.-A valuable table, accomp>tnied by 
I ,atistics. SCIENTIFIC AMERICAN SUPPLEMENT 1 1 1 9. t'rice 10 cents. For sale by Munn & Co. and all news­
dealers. Send for 1897 catalogue. 

DRILLING MACHINER'( 
MANUFAC TU RED B V  

WILLIAMS BROTH ERS .. 
ITHACA. N.V. 

OR ON S i lLS. FOR 
OR SHALLOW WELLS, WI.JJf 

STEAM OR HORSE POW ER 
F" O A  C ATA LO G U E WAM58R05.JTHAGA.H.-&' 
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e P O W E R HOISTIRG ENGIRES 
V I C T 0 R VA P O R  operatin� on GASOLINE, 

E N C I N E IH,..'l' ILLA'l'E orC 'UiH}<; 
Local Agents Wauted. · ,. 8:��ed �g[�t. ���C;;i'iN t�n

� 
Steam and Vapor J�aunchee, Row H;. P., fol' lUiucs .. Q ual'. 

and Sail Boats )'1 es,  Hocks. etc. Great 
Send for catalogue. Sp�CifY one �
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:i!� wanted. ' are scarce. Send for catalog. 

THOS. KANE & CO , .  . ., <' Guaranteed fully. State size 
64-66 Wabash Ave., Chicago. G�:

e
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Alt�����i l l': t'��� 
The "Wolverine" Three Cy l inder  G as­

o l i ne  M arine Engi ne .  
The only reversing and self starting 
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no vibrafion. Absolutely safe. 
S
:�I:ta1���:; �gt;:�If��:a;i�� 
30 H. P. Ilr Write for catalogue. 

W O LVE R I N E  MOTOR WORKS,  
G rand Rapids.  M ich . 

DORMAR'S 
VULCARIZERS 

are used a l l  o v e r  the world . 
Exclusive Manufacturers of Steam Ma­

chines for Rubber Stamps. We also make 
Dry Heat Vulcanizers. Complete outfits 
from $10 to $1.000. A II Stamp and Stencil 
Tools and Suppltes. Brass and Steel Dies 
for all purposes. S( als, EngraVIng and 
Die Sin king of all kinds. Established 1860. 
Printing Pressel'!!, with complete outfits, 
from $1 to $100. W- Send. for Catalogues. 

T H E  J. F. lV . DOKJlI A N C O .  
121 E. Fayette St.. Baltimore, Md., U. S. A. 

A�w. I'.lBER 
jUanufactory Established 1 7 6 1 .  

LEAD PENCILS, COLORi<JD PENCILS. ISLATE 
PENCI LS, WRITING SLATES. STEEL PENS. GOLD 
PENS. INKS. PENf'IL CASES IN SILVER AND IN 
GO LD. STA'I'IONERS' RUBBER GOODS, RULERS. 
COLORS AND ARTISTS' MATERIALS. 
78 R eade  Street . N ew York, N. Y.  

Mauufactory Established 1.,.61. 

P lt PET.l A Revolution in Ph� 
H l'\. tographic Printing. 

When exposed to the same light. prints 
ISOO times quicker than albumen • • 

gille Co . ,  402 8. W. Boulevard, Kansas City, .Mo. 

This beats Wind, :steam. or Horse 
Pow€r. We ofter the 

WEBSTER 2J.2 actual horse power 
GAS E NGI NE 

for $11i0, less 10� discount for cash. 
Built on interchangeable plan. Bui l t  
of best material. Made in lots of leO 
theretore we can make the price . Box­
ed for shipment, weigbt nO!) pounds. 
.llade for Gas or Gasoline. Ilr lVrite jor Special Catalogue. 

W E BST E R  M ' F ' G  C O . ,  
loa West 15th Street. CHICAGO. 

B U TTO N S . 
often pull 011'. It does not .. �\,\I\IIIIII II I \ I I i ':Io matter if you have a Bach­
elor's Button in your pock­et. Slips on or off in a jiffy 
and bolds like grim death, 
with(;ut tearing tile fabric. 
By mall for 10 cents. il lus­
trated b o o  k l e t describing 
hose and drawer holders and 
other novelties, sent for the I asking'. 

A M E R I CAN R I N G  C O . ,  
Waterbnry, Conn. 

SpeCial Mach i nery, Dies and Tools ,. 
Sub Press Dies --'=LI 

For Punching and. Forming Sheet Metal 

A S P E C I A LT Y .  � 
GEO. M. GRISWOLD, �@ � 

I S :!  1"Ot. John �t., \J �� /ft 
NEW H A VEN, CON N .  0 � 

ACETYLENE GAS AN D CARBIDE OF 
Cal c i ':1 II1 .-A I i  abont the new illumin:l ll t, i ts Q u a l i t i es.  
�����I�!�rsr����(I;�1l7:dl�i��f��t l�nir��8r�oa���������r:� 
of art ic Je�, � l v i ng  In com plete form the parti cu lars (I t  
this �ubject. A pparatns tor making the  gas. Conta ined 
in SCIEN'rU'IC A M E R I C A N  SUPPLEM ENT. Nos. 9 H � ,  
1 0 04. 1 0 0 1 .  I O I ".! . 1 0 1 4. l Oti>. 1 0 1 t; .  1 ( 1 ".! ".! .  
1 0 3 :,  :lnd 1 U :J: �. The most recent apparatus of S l l l l ­
ple and more e laborate type descri bed and i l lu�trated 
in speCial l.lcet y l ene Supp l ement. No. 1 05 ' .  Price 10 
cents each. '110 be had at this office and from all news­
dealers. 

DY N A M OS 
FOR L I G HT I N G  A N D  P LAT I N G  

G LOS S Y 0 r MATT No dull or raIny weatber to i�terfere with yonr work. 
Developed and toned as fdst : �h��';.�nl'�j,.�.:::

r
cg::'l:J'�lfe�r�.::;:.!re��

t
��rnts. The greatest paper for hot 01' oamp climates. riO cents in stamps brings two sample dozen cab's, developer and three sample prints. Nepera. Platinoid Enameled and RO,ugb Bromide .fapers are the best and most uniform In the market. Nepera P O P, an tnso!uble !!elatme paper Rembrandt, a Matt Prlntlng-out Paper. 

12 Lil<bt. $30.00 
20 .. 50.00 
50 80 00  
70 95.00 
100 135.00 

Nepera Cheml'cal Co Sole Mannfacturers, NEPERA PARK, N. Y' I 
• Paris, France, 8 Rue Ma:rteI. Cb1caao. DI .. 31 QUincy St. 

200 " 250.00 
MOTORS 14 h.p., $20. �b.p .• $23. 1 h.p .  $40. 2h.p., $OO A; -n. NOTT & CO" 61 and 63 N. Ashland Ave. CHICAGO, ILL. 
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�"vertisements. 
ORDINARY RATES. 

Inside Page, each insertion, - ,. a cents a line 
Back Page, each insertion. - - $1.00 a line 

ItTFor some classes oj Advertisements, Spe·cial and 
Higher rates are requ'ired. 

The above are charges per agate line-about eight 
words per line. 'rhis notice shows the wldth of the hne. 
a!ld is set in agate type. Engravings may head adver­
tisements at the same rate per agate line, by measure­
ruent. as the letter press. Advertisements must be 
received at Publication Office as early as Thursday 
morning to appear in the following week's issue. 

I 8 9 8 
FITTED WITH 

Jlutomatic eoast¢r and Brak¢. 

Wheel Because 

Always Your feet 

Under Are always 

Perfect On the 

Control Pedals. 

The Coaster con�iBts of automatic clutch in the 
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the chain and sprockets stationary and your feet 
on the pedals. 

The Brake applied by back pressure on the ped­
als. which throws a spoon on tire of rear wheel. Re­
leased by forward movement of pedals. 

To u r i n g  Made Easy. Street R i d i n g  Made Safe. 
Jr Send jar Circular describing 1m, detail. 

E C L I PS E  B I C Y C L E  C O .  
B o x  X , E L M I RA, N. Y •• U .  S. A.  

THE BICYCLE : ITS INFLUENCE IN 
Health and Disease.-8y G. M. Hammond. M.D. A val­
nq\)le and interesting paper in which the subject is ex­
! l tt'u�tively treated from the following standpoints : 1. 
'l'hp  use of the cycle by persons in health. 2. The use of 
�:�\� ���b�W ��:��������
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To be had at this office and from all newsdealers. � Founders and Machin ists 
. .  . have been using the . . Charter Gas and 
! .. ... Gasoline Engine 

- so many years its reputation for 
=!==�=="i, ::::=:os Economy, Reliability, Safety, 

etc., is thoroughly establisbed. Proof by addressing 
CHARTER GAS E N G I N E  C O . ,  Box 1 48, STE R L I N G ,  ILL.  

� . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  ' . 

Cbt rifty DOllar 
• �Cribun¢ 

The Best Wheel for the 
Price in the World. 

Do not think of buying 
until you have seen it. 

tbt famous BIUt $tr¢ak. 
;asttr tban Eotr. 

Write for Advance Sheets. 1898 Prices Ready. 
Jr Secure the Agency if Possible. 

tb¢ Black mfg. eo., Eri¢, Pa. 

J ESSOP'S S T E E LTHB\�[r 
F O R  TOO L S ,  S A.W S  E TC. 

W':!! .J E S SOP '" SONS t.: �  91 JOHN ST. NEW YORK 

I .... ·············· ........ 

I .. , 'i;;;RAr/�q I 
I ��� IN THE WORLD (�.t� 

FIRST PRACTICAL ACETYLENE GAS I BICYCLE LAM P ON THE MARKET. 

I ABSOLVTELY 8AFE AL W ¥ S RELIABLE 

lel(ium il1kl 
I Sold by Strong 

I I the trade. 
Price $5 bracket 

I including 
two boxes 
Ca\"bop hene 

I 
charges. lamp. 

i +�::O��m" .. "" �"" _ ���.::� I 
I clean j cannot jar out. Cost of maintena.nce nomii:.a1. Charged and re-charged in a minute. , Send for circular matter, containing detailed Information. 

I THE CEO. H. CLOWES MFO CO., I 464 Bank St. ,  Wate r b u ry, C o n n . ,  U. S. A. 
m;ft:;'�:!Cif�rl��

nf�f����t�oS;��t:I:�Ji!t��! I f allowing places : 
-

New York-Randolph " Clowell, 202 Postal Telegraph Bldg. 
Roston-Randolph " Clowes, Olh'er and Purehue St,s. 
Philadelphia-RAndolph " Clowes, &20 Phlla. Bank Bldg. 
Chleago-Raadolph .. Clowes, 226 Lake St. 
ClnelnnaU-RAJldolpb .\I Clowes, Room 308 NeATe Ridg. 

•••••••••••••••••••••••••• 

FO R  
M A K I N G  

J c itut if i c  �tutrican. 

(Old Process Ground Flint or Quartz) 

Porce la in ,  Paint, Laundry and Scouring Soaps 
SOLB MANUFACTURBRS, 

THE  B R I D G E PO RT WOO D  F I N IS H I N G COM PANY, 
NBW MILFORD ,  CONN. 2 4 0  Pearl Street. NBW YORK .  2 1 5  Bast Lake Street, CHICAGO 

Works : New Milford , Conn. , and Branchville, Conn .  

I N S U R A N C E  

ACA I N S T  LOSS 

O R  DA M A C E  TO I P R O P E R T Y  

A N D  LOSS O F  L I F E  LAU C H LI N  FO U N TA I N  P E N  
A N D  I N J U R Y  

T O  P E R SO N S  $ 1  ""'tl _W'ID!I!lIIIIIM._ Ch��est 
C A U S E D  B Y  �:r
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St¢am. Boil¢r. Explosions Jr l(�tedHG���u
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J .  M. A L L E N ,  P R <S. W. B. FRAN K L I N ,  VICE P R ES. P " Bicvcles, W atcnes Guna, Buggies H:lrneSI, 
SewlDg 'lachine" Organs Pianos SafeJ,Tooli rl CD Scales of :\11 varieties :IDd 1 000 other articiea U Li5ts free CHICAGO SCALE CO . Chlcago. ll1. 

J .  B. P I E R C E ,  s<c. F. B. ALLE N ,  2 D  V I C E  P R E S .  

ACCOUNTANTS 
who use the Comptometor 

have no trouble with their 
trial balallc�. Has i t ever oc­
curred to you that by getting 
one you might save lots of 
tinIe, avoid mistakes and not 
ruin your nerves ? 

Write for Pamphl8t. 
FE L T '" TARRANT MFQ CO. 

. 501a Carbon  P io neer  Brand Steel Tube 
Every Bicycle Manufacturer should use it. 

Every Dealer should insist on having it. 
Every Rider should demand it. 

While WEIGHT FOR WEIGHT in a Bicycle our FIFT Y C A R B O � Steel will last so long 

and T \VENT Y-FIVE C A RBON Steel will last only so lonl{ . • • • •  

N O T E  T H E F U L L  I M P O R T  O F  T H E  PA R A L L E L  L I N E S .  
The comparison wbich they graphically make Indicates the result of  the prolonged Investiga­

tions of the most practical experts of the world. 
'l'bat the tests in our own laboratorY corroborate these results is merely so much to its credit ; 

that the same is true of actual trial on the road equally proves the tria] to have been made in 
bicycles of correct design and construction. TRE FAOT REMAINS UNDISPUTED, 

The Margin of Safety is Greatly Increased by the Use of This Tube. 
Send jar Catalogue. T H E  POPE T U B E  CO. , HARTFORD, CONN. 

��.I=.�,!!!! ��� 
every Tool you can think of. Our 
new 1897 �'ool Catalo!,ue is a veri- The most handsome, neatest, quickest and most easily 
table Tool Encyclopedia. A com- acgui!"ed ornamental lettering: .Based on mathematical 
plete rl'ool List for Metal Workers prInCIples, anybody can learn It In a few hours from the 
and Mechanics of all kinds. Hand. Methodical Textbook t.o Round Writing, cOtpplete with 
somely bound in cloth, express paid an ass�rtment 9� 25 SIngle and double POln�ed p�nB! 
g�:;C:ift

t ti!, !�Ji!�d�g��ihPl:� ��� ¥g:V:l�l�S, $�i�ris. \fo
e
ofg��Sr�:��s��:��! ��N�j���ldt 

der amounting to $10.00 or over. plomas""Jegal documents, price tickets. etc. 

M t & C K E U FF t. L  & ESSER C O  . •  44 A n n  Street, N E W  Y O R K .  on gomery o .  

Fol ding C ameras. 
Al l sizes, ranging in price from 
$5 to $100. �unart .Jl111ior, � x �;!>2 picture. $.1). 

� Send 2 cent stamp for 
Illustrated Catalogue. 

S U NART PH OTO CO.  
5 AQ U E D UCT S T R E E T ,  R OC H E S T E R ,  N. Y. 

$75.00 JI foot=Pow�r [atb� 

No. 4� SCREW CUTTING LATHE. 
9" swing, 25" between centers. 

and Outfit Of COOls 
S P EC I A L  O F F E R ! 

List price of the No. 4� Lathe is $70.00. We will furnish the 
Lathe with Set of Slide Rest Tools, Th.ee Lathe Dogs, Five­
inch Chuck witb Two Sets of Jaws. Lathe Arbor, and Set of 
M<)rse '('wist Drills, 1-16 x � x 32ds, in all amounting to $00.00 for 
$75.00. Goods carefully packed and on board car. at Rockford. 

lF" Send JOT Descriptive Catalogue. 

W. F. & J O H N  B A R N ES CO. 
9 9 9  R UBY STREET, R OC K FOR D ,  I L L .  

[NOVEMBER 2 0 ,  r 897.  

American 
Waltham 
Watch 

movements are to"" 
day more perfect 
than ever and far 
cheaper. This 
trade mark specially 
recom m ended-
" RIVERSIDE "­

will last a l ife 
time and is within 
the means of 
every one. 
For sale by all retail jewelers. 

Winiams' Shaving Stick, 23 ets. 
Genuine Yankee Shaving Soap, 10 cts. 
Luxury Shaving Tablet, 23 ets. 
Swiss Violet Shaving Cream, 50 cts. 
Jersey Cream (Toilet) Soap, 15 cta. 
Williams' Shaving Soap ( Barbers' ), 

6 Round Cakes l ib., 40 cts. Exquisite also for toilet. Trial cake for 2c. stamp. 

HALF A CENTURY OF CYCLES.-AN 
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to i�: R bone-shaker " and its successors. The tricycle. The 
modern wheel . Cycle buildin� a science. Points of im­
provement. The pneumatic tire. A hand and foot 
cycle. With 9 illustrations. Contained in SCn�NTJFIC 
AMERICAN SUPPLEMENT, No. 1012.  Price 10 cents. 
To be had at this Office and from all newsdealers. 

Cbt Cyp¢writtr Extbang¢ 
1 � Barclay St . •  

NEW Y O R K  
1 66 Adams St . ,  

C H I CAGO 
38 Court Square,  

B O S T O N  
8 1 8  Wya ndotte St . .  

KANSAS C I T Y ,  M O .  
We will save you from 
10 to 50% on Typewri­
ters of all makes. 
pr Send jar Cataloglte 

Buy Telephones 
THAT ARE G O O D-·NOT " C H EAP T H I N G S . "  

rrhe difference in  cost i s  little. We }Iuarantee 
our apparatus and guarantee our eustomers 

against loss by patent suits. Our'guaran-
tee and instruments are both good. 

WESTERN T E L E P H O N E  C O N S T R U C T I O N  C O .  
2 5 0- 2 5 4  S o u t h  C l i nton St . ,  Chicago. 

Largest Manujacturers oj Telephones 
exclusivelY ' in the United. ' States. 

GOOD PAY tor mel'l with ,m.1I c.pltal. 250· 
page catalog of Magic Lanterns, 
S_tereoptlc��s, "iew�, �i_th instruc· 
tlOns for gIvmg exhIbItIOns, Free. 

McALLISTER, Mflr. Optician, 49 Nassau St., N. Y. 

magit . J:ant¢rn • mon¢y 
buys more from us than from any other establishment 

- in reliable �oods, we mean. rl'he 
quaHty of our Jines cannot be im­
proved. The best materials and 
highest skill make them. 

We are tbe largest dealers in 
the wor ld in Stereopticons, etc., 
and onrreputatlOll is behind pvery 

article we put out. Catalogue of all things stereoptic. 

RILEY BROTHERS, 
Bradford, E n g .  16  a n d  1 8  Beekman S t . ,  N E W  YORK 

The Largest Stereopticon Out jitters in the World. 
BRANCHES-BoSTON : 36 Bromfield St. CHICAGO : 69 

Washin.ton St. KANSAS CITY. Mo. : 515 East 14th 
St. MINNEAPOLIS :  22 Wasbin!'ton Ave. So. 

PRINTING INKS 
The SCIENTIFIC AMERICAN i s  printed with ORAS. 

ENEU J OHNSON & CO.'S INK, ·l'enth and Lombard 
Sts., Philadelphia, and 47 Rose St opp. Duane, New York 

© 1897 SCIENTIFIC AMERICAN, INC.




