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THE WEDDERBURN DISBARMENT. I the pUblic. He cannot be a party to an attempt to se-

The full text of the decision of the Commissioner of cure a patent for what he knows t,o be old , an attempt 
Patents against ·Wedderburn & Company is at hand, to take from the public w hat has become public pro­
together with the final act of the Secretary of the perty, any more than 11e can permit the office to refuse 
Interior, whereby the disbarlllent of this firm is offi- to his client the protection to which that client is under 
cially sanctioned. Assistant Commissioner Greeley's the law entitled. "  
report refers to the work of a certain " expert H ughes, Regarding the sending of medals, the report says in 
chief of the sales departlllent, " whose office it wab to certain cases" the medals and letters were sent to the 
"place values on inventions, " a work, it  appears, which clients with the full knowledge and approval of the re­
was uone "at sight, sometimes even without sight of spondents, for dIe purpose of inducing the payment of 
the invention or full description of it. " Regarding this further fee;; in cases in  which the so-called unfavorable 
arrangement, the decision says : report citing a reference had not secured a response 

"This valuation scheme as carried out by the re- from the client as qu ickly as was deemed desiraLle by 
spondents through Hughes is in and of itself fraudu- the respondents." 
lent and deceptive, awl clearly amounts to gross mis- Again , we read: " 'fh ere can be no reasonable doubt 
conduct on their part. As one of the steps in the re- that the silver Illedal schellle was fraudulent in its con­
spondents' adroitly planned and skillfully executed ception and fraudulent in its execution. It was in­
scheme for securing fees from would-be inventors, as tended to mean one thing to the inventor who received 
one of the steps in hunting the inventor for his money, thE. medal and q uite another thing to th e respondents. 
it is even more glaringly fraudulent. It was intended that the inventor should believe t hp 

"The sending of a false valuation in a single case medal and cert ificate to be what on its face it pu rported 
known to be or which should be known to be without to be-a reward of genins, a certificate that his inven­
value, where by reason of such val uation the inventor tion has been selected by some competent and disinter­
might be induced to part with a SUIll of money, iu- ested board of awards for its remarkable import­
dicates at least gross negligence. To make a practice ance. 
of sending out false valuations indicates deliberate ,. Such a scheme has no place in the legiti mate busi-
purpose." ness of an attorney. " 

"By these methods the respond ents have indllced in- However, " Having by false and misleading adver-
ventors to send to them their efforts at invention, to- tisements attracted the attention of the would-be in ­
gether with SUIllS of Illoney, for the purpose of having ventor and secu red his address ; having sent him the 
prelilllinary searches made in each case to determine various pamphlets and papers before referred to, which 
the probable patentability of the invention. Upon the are deceptive and misleading as to the value of simple 
result of this preliminary search depends the future ac- inventions; haYing stirred the inventor to activity by 
tion of the inventor. " the offer of free ad vice as to patentability and sala-

H is shown by the report that the average number of bility, and having in response to his inquiry given him 
searchers employed by the firm in 1896 to 1897 varied a recklessly false and misleading estimate of the value 
from three to thirteen ; yet- of the invention; having by these mean s induced the 

.. These searchers, it is stated on behalf of respond- inventor to pay for having a search made ; having re­
ents. in two years reported on 33, 000 inventions. Of ported the result of the search favorably, whether pro­
these the searchers reported u nfavorably on 60 per cent perly Illade or not, or having sent thE' inventor the 
or more, or 20, 000 in  round numbers. That this in- false and misleading unfavorable report letter, as the 
sufficient number of searchers, many of whom were in- case may be ; having, if deemed necessary to secure an 
experienced and some of whom were incompetent, were early response, sent the inventor a silver medal and Its 
able to find anticipating reference in 20, 000 case3 accompanying letter ; haviug by the use of any OJ' all 
shows what kind of crude conceptions and suppos ed of these means secured from the inventor the first in­
inventions were gathered in by the respondents through stallment of fees for  the preparation of application 
their advertisements and their pamphlets and papers. papers, the respondents proceeded to prepare the ne· 
It shows that large numbers of persons were falsely in- cessary papers. "  
duced by the respondents to believe themselves to be The report says in conclusion : 
inventors. and were led to send to the respondents fees "In my judgmellt the respondents, John Wedder-
which never should have been sent. burn and John 'Vedderburn & Company, have beE'n 

" This raising of false hopes is demoralizing to these I guilty. not only of gross misconduct in particular cases, 
persons. It has no other purpose than to secure from but of a long-continued, systematic and deliberate course 
them money for searches, money, i f  possible, for appli- 'of gross misconduct. In justice to this office and ·in 
cations for patent, money for foreign patents, lIloney justice to the public, these respondents should be re­
for advertising, money for' write-ups' in the National fused further recognition as patent agents or attorneys, 
Recorder, and money for appeals. It shows a reckless and the facts disclosed should be reported to the dis­
disregard of the rights of people, a disposition to secure trict attorney for such action as the delinquency of 

money by any misrepresentation , any pretense, how- the respondents and the safety of the community de­

eve::- false. mands. [The ital ics are ours. ] 'fhe fact that the 
"This failure to revise the favorable reports of inex- United States mail was being used by these respondents 

perienced and incompetent searchers or to have re- to promote schemes of fraud was called to the atten­
searche-.; made upon the cases favorably reported by tion of the Post Office Department Illany months ago. 
them ,  when by such revision or research an anticipat- b ut the matter was, I understand, placed in the hands 
ing reference might have been disclosed and the in- of an official of that department, who, for some reason, 
ventor thereby prevented from paying further fees, i n- failed to do his duty. He has since, I alII informed, 
dicates not only reckless disregard of the rights of the been dismissed and criminal proceedings against him 
client and indifferen ce to the agreement entered into for misconduct in office are pending. " 
with respect to the search, but deliberate and intended In the decision of COlllm issioner Butterworth approv­
fraud. " ing the report of Assistant COlllmissioner Greeley, and 

Referring to the statement of the defendants that recolllmending to the Secretary of the Interior that 
the sending of a favorable report where no proper 'Vedderburn & Company be disbarred, the charges 
search had been made was a ., mistake, "  the report are summarized as follows : 
says: "In a nut shell, the charges are that the respond· 

" I  cannot agree with the respondents that they ents, as solicitors practicing before the office. concocted 
should not be held responsible for these reports. 'fhe a scheme an d plans to impose on, deceive, and defraud 
respondents must be held fully responsible for the acts unsuspect ing and unwary persons throughout the 
of their employes, and were bound by their agreement country by a system of adver�ising and correspondence 
with their clients to have these searches made properly. which was false in suggestion, misleading in fact, and 
Their failure to do so in these cases is gross and inex- fraudulent in tendency an d purpose; that the effect of 
cusable negligence. The fault lay not so much with their scheme and plans was to induce thousands, i n  
tlle searchers a s  with the system under which they fact tens o f  thousands, o f  persons t o  believe that the 
�orked. " government of the United States would readily grant a 

The defendants, in the cases in which they made an patent on any improvement on articles or utensils in 
"unfavorable report, " did so in a particular form of common use ; that there was and is just now an acti ve 
letter, of which the Assistant Commissioner has this to demand among capitalists and man ufacturers for such 
say : inventions, and that they stood ready to purchase any 

"It is upon its face a deceptive and fraudulent re- one of a thousand of such inventions ; the suggestion 
port. Its deliberate and continued use by the respond- being that John Wedderburn & Company had know­
ents was in violation of the trust reposed in them by led ge of this great demand and could successfully avail 
their clients, in violation of the express agreement en- themselves of it to sell the patents of their clients, and 
tered into with their clients, in violation of honesty and that a fortune may be made out of some simple little 
common decency. The report in the cases in which it thing; that the respondents, while calling attention to 
was sent is a false and lying report. Its purpose is these alleged rare opportun ities, felt anxious lest in­
evident from its language. It was intended tc deceive ventors and those who are struggling to be inventors 
and mislead the client, to induce him to believe his in- may fall into the h ands of unscrupulous patent sharks, 
vention patentable, notwithstanding the patent cited."  or ignorant and dishonest solicitors, who are seeking 

It is further stated that the attorney in filing It certain employment ; and the impression is created by the 
application " is false not only to his client, but is false literature of respondents that while in soliciting em­
in his duty toward this office. That the attorney has ployment they at;cept compensation for services, yet 
a duty toward this office as well as toward his client one of the motives, if not a controlling motive, with 
cannot be questioned. H.: is to assist the Patent Office them was to protect and aid struggling inventors, and 
in doing justice toward his client and justice toward save them from being entrapped by captivating and 
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alluring advertisements which inspire delusive hopes 
and suggest promises of gain that can never be realiz­
ed ; and that while evincing in their publications this 
tearful solicitude for the honest, well-meaning, and 
,,-holly unsuspecting person who is so liable to be 
wron ged by sharpers, the respondents themselves were 
in fact doing the very thing they so feelingly deprecate 
and condemn ; and indeed issued the very character of 
literature and published the kind of advertisement 
they criticise and denounce ; and have so successfully 
employed these means and agencies that more than 
33,000 persons have been induced to establish the rela· 
tion of clients of John Wedderburn & Company, and 
that of the 33, 000 clients, less than 1, 600 applications 
have been allowed. " 

Prior to his conclusion, the Commissioner lays stress 
upon the fact that " if the business and the methods 
and practices of the respondents had been tolerable and 
of a character that could be defended, the respondents 
and their backers and indorsers would have made all 
haste to make known, not only to the Commissioner 
and to the Secretary. but to the pnblic that was inter­
ested to know, that they were carrying on a legitimate 

business in a legitimate way ; but instead of that they 
have made substantially no showing at all, either in 
extenuation or defense of their offenses or i n  answer to 
the questions propounded, which were rendered neces­
sary by reason of the facts hereinbefore recited, and 
which were not answered, nor was one of them an­
swered." 

The final clause of the decision is as follows : 
"My conclusion is, and I so decide, that John Wed­

derburn and John Wedderburn & Company have, as 
solicitors before this office, been guilty of gross miscon­
duct, and that they should be disbarred from practic­
ing before the Department of the Interior, and I recom­
mend that the honorable Secretary so order. " 

The following is the letter of the Secretary of the 
• Interior confirming the decision of the Commissioner of 

Patents : 
DEPARTMENT OF THE INTERIOR, 

WASHINGTON, September 30, 1897. 
THE COMMISSIONER OF PATENTS: 

Sir: I have examined with great care your report on the John Wed­

derburn a!:d John Wedderburn & Company cases, together with the report 
of Assist1nt Commissioner Greeley, and herewith return both reports, ex. 

pressing my full approval of the reports of your office. I reqnest that 
\\' Ilen the reports are printed yon will transmit a copy to the Postmaster­

Gen. ral and that his attention be especially directed to the nse that has 
been made of tbe United States mails by the John Wedderburn Company. 

Very re.pectfully. 
C.  N. BLISS, Secretary. 

NOTE. -Under the regulations of the Patent Office, 
th<3 disbarred firm cannot prosecute \pending applica­
tions or file new ones. The only remedy available to 
their clients for the recovery of fees wrongfully or 
fraudulently obtained, as suggested by the Assistant 
Commissioner, is to bring the facts to the attention of 
the District Attorney of Washington, who can bring 
an action against the disbarred firm to recover. Those 
who do not desire to take this step have the right to 
transfer their business for further prosecution to regis­
tered and approved attorneys. 

.. .. � .. 
IMPENDING CHANGES IN UNITED STATES PATENT 

LAW. 

On January 1, 1898, important changes in the patent 
laws of the United States will take effect. These 
changes will bear principally upon the relation of ap­
plications for United States patents and grants made 
upon such applications to foreign patents for the same 
invention. In a former number (issue of March 20, 1897) 
we have cOIllmented at length upon the latest amend­
ments to the patent law. We would now draw the 
attention of our readers, especially those residing 
abroad and holding foreign patents for inventions not 
protected in this country, to the necessity of filing 
United States applications covering such inventions 
before January 1 ,  1898. After that date, applications 
for United States patents may be rejected if filed 
more than seven months after the date of filing the 
e arliest foreign application. Under the present law, 
however, valid United States patents may be obtained 
for inventions patented abroad several years ago, pro­
vided the foreign patent  is in force at the time the 
application for the United States patent is Iiled. This 
provision is of interest and advantage, not only to 
the holder of the foreign patent, but to the American 
manufacturer or capitalist who desires to secure in this 
country the monopoly for an invention patented 
abroad and not so protected here. 

• 1., • 
PRESERVATION OF THE PALISADES OF THE 

HUDSON. 

Perhaps in all America, if we except Niagara Falls, 
there is no object of natural beauty and grandeur that 
enjoys a wider reputation than the majestic Palisades 
of the Hudson. This extended line of natural ram­
parts, which looks down on one side upon the fertile 
valleys of New Jersey and on the other watches the 
swift encroachment of New York City upon the wooded 
heights of Manhattan Island and the rolling country 
to the north,  woul d  be noted for its natural beauty 
even if it were far removed from the haunts of civili­
zation. Standing, as it does, at the very gates of the 
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second greatest city of the world, it has acquired a 
reputation which is world wide and grows with the 
passing years. 

E veryone who has h ad occasion of late years to pass 
up or down the Hudson River must have noticed 
that the aspect of the Palisades is  being rapidly  
changed by the numerous quarries which have been 
opened along its face. Where this has been done, the 
soft brown and gray tints of the cliffs have been de­
faced by the dirty gray patch which indicates a quar­
ry. and the many-tinted foliage which clothes the base 
of the cliffs has given place to unsightly stone heaps, 
wharves and hoisting derricks. 

It has been suggested that on account of its com­
manding height this ridge of rock would be a menace 
to the safety of New York if it should fall into the 
hands of an enemy, and steps have been taken to in­
terest the government in the question of its reservation 
for the emplacement of guns and for general military 
purposes. Another scheme suggests that the govern­
ment purchase a strip of land along the river from 
Fort Lee to Piermont. wide enough to include all the 
natural features which are threatened, and preserve 
them from future depredations. A third proposition COIl­
templates a joint purchase by the States of New York 
and New Jersey. Of these propositions the first is  op­
posed by military men, on the ground that the heights 
have no such strategic value as would justify their 
fortification. An attack on New York IS never likely 
to be made by land and by way of the Hudson Valley ; 
the city is most vulnerable on its seaward side, and the 
proper place for defensive works is at Sandy Hook and 
on the Sound. N or is it within the province of the gov­
ernment to undertake the work of preservation as 
such. The case of the Yellowstone and Yosemite Parks 
is not in point, inasmuch as these lands were already in 
the possession of the government. 

It remains then for the two States affected to under­
take the work. They are about equally interested ; for 
although the larger part of the Palisades is in New Jer· 
sey, its natural beauties are only visible from the New 
York side of the river. 

The agitation of this important question, which, al­
though technically a State matter, has sentimental 
grounds which make it of national importance, is being 
taken up by the women's clubs of New Jersey. It has 
been proposed to build a continuous drive at the foot 
of the cliffs from Fort Lee to Piermont, a distance of 
thirteen miles, thus affording, with the present Hudson 
County Boulevard, a continuous driveway nearly thirty 
miles in extent. The idea is attractive, though we fear 
that the cost would be prohibitive. Whether the drivlOl 
be built or not, the purchase and care of this truly mag­
nificent wall of rock could certainly be carried out for a 
su m which would be moderate in proportion to the good 
work achieved. 

••••• 
THE NAVAL DRY DOCK PROBLEM. 

There is no problem connected with the naval affairs 
of the United States of such paramount importance as 
the construction of adequate dry docks. Unfortunately 
there is no naval problem regarding which the public 
is so ignorant and apathetic. To awaken an intelligent 
interest in the matter has been the endeavor of every 
writer aud journal of importance in the country; but 
the effort proved futile until the country was subjected 
to the humiliation of having to send its finest battle­
ship to a British dockyard to have its bottom scraped 
and painted. 

Ridiculous as the situation was, it served to teach 
the country the absolute necessity of providing dry 
docks for our navy if that navy is to be available in 
time of war. The dry dock is as much a concomitant 
of the modern warship as her engines or fuel. In time 
of peace the fouling of the steel hulls necessitates 
docking and cleaning at intervals of a few months, and 
what little experience has been gained of the behavior 
of modern warships in action shows that an engage­
ment of any importance will almost certainly necessi­
tate the subsequent docking of many of the ships en­
gaged. 

The board of experts which was recently appointed 
by Admiral B unce to inquire into the docking require­
ments of the present and prospective navy has re­
ported that ten new docks should be constructed at a 
total cost of $11, 075. 000. We have at present eleven 
such docks, of which only three can accommodate the 
largest battleships. With the construction of the new 
docks we would possess twenty-one altogether, none 
too many, if we consider the probable increase of the 
navy in the near future. 

Of the total 622 dry docks in the world, about 348 
are owned by Great Britain, and of these 266 are situ­
ated in England, Ireland, and Scotland. So essential 
does that country consider the dry docks to her com­
mercial and naval supremacy that she possesses as 
many as 10 in Australia, 15 in China, 30 in India and 
the East Indies, and in Canada and British Columbia 
there are 12. At the great naval station at Portsmouth 
there are nine dry docks with 33� to 41U feet of water 
on the sills, and the other great dockyards are all lib­
erally supplied. Now, although our needs do not call 
for any such provision as this, it is nevertheless certain 
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that our recent naval activity has greatly outstripped 
our dry dock accommodation. 

The report states that while an outlay of $11, 075,000 
is recommended, there is no urgent necessity for con­
structing more than five of the docks at present. It is 
suggested that the amount - $5, 775, 000 - needed for 
these should be voted in anIlual installments, as is now 
done in the construction of the new battleships and 
cruisers. The list of the proposed docks is as follows : 
At Boston, one concrete dock 700 feet long, $1, 500,000 ; 
at New York, one concrete dock 500 feet long, $1, 200,000 ; 
at Norfolk, one concrete dock 500 feet long, $1 , 100,000 ; 
at Port Royal, improvements, $25,000 ; at New Orleans, 
floating graving dock, $750, 000; at Mare Island, 
one concrete dock, 500 feet long, $1,100, 000. Total, 
$5, 675, 000. In addition to the docks urgently needed, 
the board recoIllmends that structures be built at these 
places: At New London, fresh water basin, with dock, 
$1,000, 000 ; at Newport News, a steel floating graving 
dock, $650, 000 ; at Tortugas, a steel floating graving 
dock, $650, 000; at San Francisco, concrete dock at 
Yerba Buena, $1, 500, 000 ; at San Pedro, concrete dock 
700 feet in  length, $1 , 500, 000. The report also states 
that ultimately dry docks should be constructed at 
Pensacola, Florida, and Galveston, Texas. 

It will be noticed that the materials of which our 
existing dry docks have been built, viz. , stone and 
wood, is not recommended for the new structures, steel 
and concrete taking t heir place. As regards concrete, 
it may be said that if the work is well carried out a 
dry dock of this material has all the advantages of 
solidity and permanence offered by one of granite with­
out the drawback of excessive cost. The difference in 
cost is great ; the proposed concrete dock at Mare 
Island is to cost but $1,100,000 against the reputed cost 
of $4, 000, 000 for the present stone dock. Moreover, a 
concrete dock can be built in considerably less time. 

There will be objections rai�ed against the complete 
abandonment of the timber construction by those w ho 
have faith in this system. B ut while it is true that 
there are timber docks that have been giving good 
service for from 30 to 40 years, there have been fail­
ures. or partial failures, like that at the Brooklyn 
navy yard, which render the system hazardous in a 
work of such pressing necessity as the speedy provision 
of docks for a nation's navy. 

An even greater innovation would be the construction 
of steel floating and graving docks, as proposed. The 
docks would compare favorably in cost with the dis­
carded timber docks. the estimate of $650, 000 being 
about equal to the cost of the Brooklyn dry dock 
No. 3, and probably less than the latter structure will 
have cost by the time it is put in serviceable shape. It 
also has the advantage of being movable, at least with· 
in sheltered waters. 

The policy is a liberal one ; but not more liberal than 
the situation demands, and it is sincerely to be hoped 
that Congress will act promptly in placing the new 
construction under way. 

...... 
CLIMATE AND CRIME . 

The public press has lately given much attention to 
the subject of the relation between weather and crime, 
says the Monthly Weather Review. This seems to 
have started with a private communication from some 
Weather Bureau observer and has greatly interested 
every one. A preliminary collection of statistics seems 
to indicate that crime is more prevalent in hot 
weather. 

The Chief of the Weather Bureau has expressed his 
opinion that it is utterly wild to contemplate at pre­
sent the possibility of issuing predictions of prevalence 
of crime, and he has no intention of attempting it. 
In fact, there is no official investigation of the subject 
being made or contemplated in the Weather Bureau 
and no legal authority for doing so, even if it were 
considered desirable, which it is not. The statistics 
of disease have generally shown a very broad connec­
tion between climate and disease and the investigation 
of that subject is ordered by Congress, but that has 
no official connection with crime. The discussion of 
such difficult subjects is a matter for the careful study 
of statistics by physicians, and any cOIlclusions that 
may at first seem to be justified need to be checked by 
later investigations before they can be practically 
applied to the public welfare. 

• •• a • 
PLATINUM AND GOLD TONING. 

Kastner suggests the following treatment for matt 
solio paper, and states that it gives pure black tones. 
The prints are first toned in : 

Solution of chloro-platinite of potash (1 : 1(0). . . . . . • •  • • • 30 parts. 
Potassium choride. . .. ................................. 2 .. 
Water...... • • • • . . . . • • . • . . . . . . . . • . . . . . . . . . • • • • . . . • . . . . 1000 .. 

till they assume a bluish violet color, and they are 
then further toned in a bath of : 

Ammonium snlphocyanide.. .. . . . ... . . . . . . ............ 20 parts. 

Citric acid. . . . . . _ • • • • . . .  " . . . . • . • . . • . . . . . • • • • . . . . • • • •  20 u 

Chloride of gold... . ...... . . . . . . . • •  . . . . ... . . . • .  .. . . . . . . 2 .. 
Water . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  1000 .. 

After washing, the prints are fixed.-The British Jour­
nal of Photography. 
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BURGLARS' TOOLS. it would still be possible to obtain warning of their when forming a foot rest. Near the lower end of each 

of the members of the front fork is a clip, shown i n  
Fig. 3,  secured by a set screw, and connected by a pivot 
with a clip adapted to clamp two rods forming the 
frame of the device, adapted to be locked in the upper 
position by a cam catch and the spring catch, the frame 
swinging on the pivot to the upper or lower position. 
On the two rods of. each frame slides a bracket with 
teeth, as on the usual foot rests, eyes on the inner ends 
of the bracket braces being adapted to engage a clamp 
adjustable at any desired height to bring the brackets 
in proper position to suit the convenience of the rider. 
'£he eyes are also adapted to engage notches in the 
rods near their free ends when the frame is down, to 
prevent the brackets then slipping upward. At the 
outer ends of the frame are transverse rods with right 
and left hand screw threads, engaged by a turnbuckle, 
to permit of moving the frames toward or from each 
other, according to the thickness of the tire extending 
between them. and these transverse rods have upward 
extensions adapted to be connected with each other by 
a bar passing between adjacent spokes of the wheel, 
the bar being connected at its free ends with a pad­
lock, to fasten the frames and the wheel together, thus 
preventing unauthorized persons from riding off with 
the wheel. According to a modified form of the device 

There is progress everywhere! The art of the bur- work by an electric signal. -La Nature. 
glar no longer knows any limit. The modern cracks- • , ., • 
man has not yet found any method of delicately and 
noiselessly carrying off the huge safes with ironclad 
doors that are now employed in offices and banks, but 
he succeeds in opening them with art and skill, without 
ha ving recourse to the vulgar j imlllY, and in utilizing 
simple and appropriate tools. He cannot easily dis­
place the safe. and the door resists him; so he applies 
a drill to the latter, and in a few revolutions cuts out a 
disk from 4 to 6 inches in diameter that is wide enough 
to allow him to insert his arm and help himself to the 

Fig. 2.-IMPROVED BURGLAR'S DRILL. 

Science Utilizes All the Ox. 
In an article on the " Wonders of the World's Waste," 

\Villiam George Jordan, in the October Ladies' Home 
Journal, details how science at the present day utilizes 
the ox. " Not Illany years ago," he says, " when an ox 
was slaughtered forty per cent of the animal was wasted; 
at the present time ' nothing is lost but its dying 
breath.' As but one-third of the weight of the animal 
consists of products that can be eaten, the question of 
utilizing the waste is a serious one. The blood is used 
in refining sugar and in sizing paper, or manufactured 
into door knobs and buttons. The hide goes to the 
tanner; horns and hoofs are transformed into· com bs 
and buttons; thigh bones. worth eighty dollars per 
ton, are cut into handles for clothes brushes ; fore leg 
bones sell for thirty dollars per ton for collar buttons, 
parasol handles and jewelry; the water in which bones 
are boiled is reduced to glue ; the dust from sawing the 
bones is food for cattle and poultry ; the smallest bones 
are made into boneblack. Each foot yields a quarter 
of a pint of neat' s foot oil ; the tail goes to the soup ; 
while the brush of hair at, the end of the tail is sold to 
the mattress maker. The choicer parts of the fat make 
the basis of butterine ; the intestines are used for 
sausage casings or bought by gold beaters. The undi· 
gested food in the stomach, which formerly cost the 
packers of Chicago thirty thousand dollars a year to 
remove and destroy, is now made into paper. These 
are but a few of the products of abattoirs. All scraps 
unfit for any other use find welcome in the glue pot or 
they do missionary work for farmers by acting as fer­
tilizers. " 

. 1. . 

Lightship Instead of Lighthouse at Hatteras. 

contents of the safe at his leisure. Vve cite upon this The Lighthouse Board has sent out a notice that the 
subject an example that has recently been communi- dangerous D iamond Shoal off Cape Hatteras will soon 
cated to us by Mr. G. Gaubert, of Marseilles, one of our be marked by a first class vessel, bearing two power­
subscribers. ful electric masthead lights and a fog siren that will 

One night in the month of November, 1896, between I blow a blast audible twelve miles in the heaviest 
11 and 1 o'clock, some of the professionals of which we weather. Certain members of the board, however, 
have j ust spoken made an attack upon the safe of the 
Picon establishment at Marseilles. Fig. 1 represents 
the details of the scene that lllust have taken place. 

'£wo burglars are drilling the safe, while another 
stands at the door to keep watch. Fig. 2 shows us on 
the one hand the improved drill that was employed and, 
on the other, the same apparatus inserted in the door 
of the safe. The rascals first drilled a hole one or two 
inches in diameter and of a certain depth, by means of a 

Fig. 1.-BURGLARS DRILLING A SAFE. 

hand brace, at the level of the lock, and afterward 
tapped the hole so that there might be screwed i nto it 
a threaded rod. E, provided with a handle, P, at its 
extremity. The drill, properly so called, consisted of a 
steel plate ring, F, provided with saw teeth at one of 
its edges. This ring was held by a transverse rod to 
which was fixed a vertical lever, D C, and a bridge, G. 
The threaded rod, E, which was first screwed into the 
door. served as an axis of rotation. Upon this axis was 
fixed the drill , .F, and it only sufficed to maneuver the 
lever, DC, in order to cause the saw teeth to bite the 
plate of the safe. 

After a short period of silent work, a disk was de­
tached and came out with the tool. The safe then no 
longer offered any resistance to the burglars. 

It is well to make known this new process of attack­
ing safes. A man fore warned is forearmed. An opera­
tion of this kind is not always applicable, since it 
necessitates a certain amount of time and various pre­
parations. And one might, at all events, reveal it at 
the proper mOlllent by electricity, in having recourse 
to a sentinel who rarely sleeps. It does not suffice to 
drill a hole to reach the lock, for the dOOI' of the safe 
must be opened ; and by this fact alone an alarm may 
be rung. And if burglars were content to remove what 
is in reach of their hands and quite near the aperture, 

think the placing a vessel there is hazardous in the ex­
treme, and will place in j eopardy the lives of every Ulan 
on board of her. Captain Evans believes that a big 
lighthouse should be constructed on the shoal, and says: 
" There is no chain that can be forged that will hold 
No. 69 on Diamond Shoal for any length of time. There 
is a current at Diamond Shoal which sends the sands 
shifting around at a terrific rate and in a short time 
will cut any chain, or weaken it so that the first heavy 

gale will cause it to part. When that hap­
pens the Diamond Shoal lightship will al­
most certainly drift ashore and the sixteen 
lllen on her will be lost. I have seen a buoy 
chain on that shoal worn as bright as nickel, 
and so thin that you could part it with a 
slight blow. In my opinion, this experimen t 
of the government will prove costly ."  Con­
gress failed to provide the alIlount of money 
required for the lighthouse, and a majority 
of the board, therefore, decided to try a 
lightship. The new vessel will be the most 
powerful ever b uilt for the service. She will 
be anchored in thirty fathoms of water, 
about fifteen miles from the present Hatte­
ras light, and inside of the ledge over which 
the water deepens to 100 fathoms. She will 
display simultaneously, from three lens lan­
terns encircling each masthead, a fixed white 
light for twelve seconds' duration, followed 
by an eclipse of twelve seconds. In each 
lantern there will be a hundred candle power 
incandescent light. These lights will be 
fifty-seven feet above the water, and on a 

clear night should be visible thirteen miles. Provision 
has been made in case the electric apparatus breaks so 
that white fixed lights without eclipse will burn. No. 
69 has a flush deck, two masts, a smoke pipe, and fog 
signal between masts. Her hull will be painted red 
with the words " Diamond Shoal" in large white 
letters on each side. During thick or foggy weather 
a 12 inch steam chime whistle will sound blasts of five 
seconds' duration, separated by silent intervals of forty­
five seconds. If 69 weathers the gale this winter, the 
Lighthouse Board will be satisfied that the experiment 
is a success. 

•. ... . 
A BICYCLE SUPPORT AND FOOT REST. 

The illustration represents a device which can 
readily applied on the ordinary styles of bicycles to 
serve as a foot rest for the feet of the rider while coast­
ing, and which may be turned down to support the 
bicycle in a vertical position when not in use, the wheel 
and support being securely locked together to prevent 
the machine from being stolen. The improvement has 
been patented by August Zintgraff, of No. 48 West 
Eighty-third Street, New York City. Fig. 1 shows the 
attachment in position to form a foot rest for the rider 
and Fig. 4 shows it in use for supporting the machine, 
Fig. 2 ill ustrating a spring catch to hold it in place 

--

ZINTGRAFF'S BICYCLE ATTACHMENT. 

the foot pieces are curved, so that when t he frame is in 
an uppermost position they may be used as a bundle 
carrier. 

PNEUMATIC CANDLESTICK. 

The candlestick herewith represented is very inge­
niously conceived. It may be placed upon a table or 
applied to a wall. An ingenious system of jointing 
renders it practical for the two uses shown in the figure. 
The part that carries the. candle is therefore movable 
and is capable of making a right angle with the stand. 
Fixed upon a table, bracket, etc. , it serves as an ordi­
nary candlest.ick, but with the advantage that, being 
adherent, it cannot be overturned ; hence no danger of 
fire, and no spots from melted wax. In order to fix it t-
a mirror, piano, wall, window pane, etc. , it suffices t� 
place even with the rubber the movable metallic disk 
situated in the center of the vent, so as not to cause a 
vacuum in ad vance. The rubber disk is then moistened 
with the finger, and the candlestick, having been ap­
plied to the object, is screwed up. The ail' becomes 
rarefied and the candlestick adheres perfectly. In ' 
order to remove it, it is only necessary to unscrew it, 
when it will at once become detached without necessi­
tating any pulling that might injure the object to which 
it is attached. Let us add that the mechanism is so 
simple that there is not the least danger of its getting 
out of order.-La Vie Scientifique. 

PNEUMATIC CANDLESTICK. 
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THE LATEST GREYHOUND OF THE ATLANTIC. 

'fhe tru l y  splendid performance of the Kaiser Wil­
helm del' Grosse. of the North German Lloyd line, on 
her maiden tr ip,  has fully j nstified all the expectations 
of the past few months. She passed the N eedles at 

2 :30 A. M. on 'l'uesday, September 21,  and covered the 
t)outhalllptoll route of 3, 050 knots in 5 days. 22 hours 
and 35 m i n utes-an average hourly speed for the whole 
trip of 21 '39 knots. 'fhe best previous run was made 
by the St. Paul, of the Amel'lcan Line, in August of 
last year, when the distance was covered in 6 days and 
31 minutes. The longest day's rim was 564 knots, which 
is two knots more than the best day's run of the Lu­
cania. The highest average speed to the credit of an 
Atlantic liner is that of the Lucania, which has main­
tained 22 '01 knots for the w hole passage from Queens­
town to New York. 

The average hourly speed for the day on which the 
Kaiser Wilhelm made 564 knots was 22'75 knots ; and 

J t itll t i f it !lutritau. 
tation is reasonable. If she could maintain this speed 
over the Queenstown route, the trip could be lllade in 
about 4 days and 21 hours, and the Southampton route 
could be covered in 5 days and 8 hours. This, of course, 
will scarcely happen, as such high daily ayerages can 

THE KAISER WILHELM DER GROSSE. 
only be Illaintained under exception al weather condi­

tions. such as rarely, if ever, occur for a whole trip. 
How greatly tidal and weather conditions affect the 
speed of these ships is shown by the fact that the 

Lucania on one occasion ran from Queenstown up to 
the Mersey bar, a distance of 240 knots, in exactly 10 
hours, which would give her an hourly average of 24 
knots. It was found on inquiry that both tide and 
weather were in her favor. and that every effort was 
made to reach the bar before low water. 

The maximum i ndicated horse power of the Kaiser 
" Ti lhelm was 28,430 ; the coal consumption was 500 tons 
per day, the revolutions of the propeller 77 per minute. 
She has a bunker capacity of 4, 950 tons, and can carry 

displacement 20, 000 tons. She thus exceeds every ship 
afloat in all her dimensions except one. the huge freight­
er Pennsylvania, of the Hamburg-American Line, being 
of about 3, 000 tons greater displacement when fully 
loaded. The following com parison with existing ships 

and with the Great Eastern, now broken up, and the 
Oceanic, now building for the White Star Lille, will be 
timely :  

Great Eastern . . . 
Lucania . . . . . . .  . 
Pennsylvania .. " 
I{aiser Wil helm. 
Kai ser Friedricb 
Oceanic . . • .  

Length Dis· Horse Sea 
Over All . Beam . Deptb. placement. Power. Speed. 

692 feet. 
620 "' 
5R5 . . 
649 " ' 
599 " 
704 , �  

R3'0 feet. 5R feet. 32,160 tOllS. 6,000 
6514 .. 43 " 19.000 .• *30,001 1 
G2 " 4� "  23,400 " 5,500 
66 " 43 "  20,1 00 " 28,430 
64 1\ 41 � .  ] 7151 0 H ? 
68 150 " 25,000 " ? 

Knots. 
11 

*22'01 14'i> 
21'39 

* Trial horse power, 33,000 ; trial speed, 28)4 knots. 

The Kaiser Friedrich, which will make its maiden trip 

THE BRONZE PROPELLERS OF THE KAISER WILHELM. 

it is confidently expected that, when she has been run­
ning long enough to work the engines and boilers up 
to their best performance, the new boat will be capable 
of making 570 knots per day. Considering what excel­
lent work bas been done on the maiden trip, the expec-

DiallJeter 22 feet 3% inches. Weight 26 tons each. 

enough fuel to serve for the round trip. The engine 
and boiler room staff comprises 90 stokers, 75 coal 
passers, 18 oilers and 17 engineers. 

'rhe principal dimensions are as follows : Length , 649 
feet ; beam, 66 feet ; depth, 43 feet ; tonnage 14,000 and 

in the spring of next year, is generally spoken of as a 
sister ship to the Kaiser Wilhelm, though its dimensions 
are considerably less. It is said by the company that 
it will be a faster ship by frolll three-quarters to one 
knot than the larger vessel-a predictiO'll which the 
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great reputation of its builder, Schichau, of Elbing, as a 
b uilder of fast ships makes very probable. 

In  its general appearance and internal construction 
and arrangements, the Kaiser Wilhelm resembles the 
Lucania more than any other ship. Her greater length 
is emphasized by the four great funnels, and the greater 
sheer which she possesses adds greatly to her appear­
ance. A novel feature is the addition of bilge keels to 
prevent rolling, and these, with the high freeboard 
forward, render her a remarkably steady and dry boat 
in rough weather, as was shown in the stormy weather 
of one or two days of the passage. 

The hull is constructed on the well known cellular 
principle. Th ere are 16 transverse bulkheads extend­
ing to the upper deck and one longitudinal bulkhead 
in the engine room.  The boilers are placed in four 
separate watertight compartments. Twenty-four large 
lifeboats are carried on the awning deck. The ship 
has been built in accordance with the requirements of 
the Imperial German Navy Department, and in time 
of war she can enter the service as a cruiser. 

\Ve present an illustration showing the propellers 
and the construction of the stern, which is quite a de­
parture from the type common to most ships of this 
class. It will be seen that the plating j ust below the 
water line and above the rudder is swelled out into a 
cigar-shaped form. This is don e to accommodate the 
connections of the hydraulic steering gear, the arms of 
which work within the space thus provided. '1'he steer­
ing gear was constructed by Brown Brothers, of Edin· 
burgh. The tail shafts are entirely inclosed by bring­
ing the plating of the ship out and around them. 

The engines are built on the Schlick system, and run 
in remarkably even balance, the vi bration common to 
UlOst large ships being noticeably absen t.  There are 
four cylinders to each twin engine, as follows : One 52 
inch high pressure, one 89% inch intermediate, and two 
96 Yz low pressure. The three-bladed bronze propellers 
are 22 feet 3% inches diameter and 32 feet 10 inches pitch 
and weigh 26 tons each. T h e  crank and the screw 
shafts are of nickel steel, the shafting being 198 feet 
long. The two condensers have 35, 522 square feet of 
cooling surface, and the 11 ,060 tubes, if placed end to 
end, would measure 25 miles in length. There are 68 
auxiliary engines, comprising 124 steam cylinders. For 
ridding the ship of water there are pumps avail­
able whose combined capacity is 3, 600 tons per 
hour. 

Thb st",prage passengers are placed forward, the 
second CIaSb aft and the first class amidships. A nov­
elty w hich wiIi be appreciated is the placing of the first 
cabin staterooms on the upper and promenade decks, 
above the level of the bulkheads. This gives free ac­
cess from one part of the vessel to the other, without 
having to climb stairways. Moreover, the rooUl!'. being 
high above the water, the portholes can be kept open in 
comparatively rough weather. The large dining room, 
capable of seating 350 guests, is on the main deck, be­
tween the two sets of smokestacks. On either side are 
threel alcoves and overhead is a large skylight. This 
magnificent room is 66 feet wide and extends entirely 
across the ship. The open well in the center is really an 
alcoved gallery upon the deck overhead, from which a 
view Illay be obtained of the rooUl below. The decora­
tions are in white and gold , in the early Italian Renais­
sance style. At the four corners of the dining room 
are four smaller dining rooms for the use of parties of 
20 or 30. They are named after the mother, the wife, 
the great statesman and the famous soldier of King 
\Villialll " the Great, " as his grandson has ambitiously 
named h im. T hey are respectively named the Queen 
Luise, Bmpress Augusta, the Bismarck and Moltke 
rooms, and each is  decorated with mural paintings 
illustrat ing scenes in the lives of these persons. The 
drawing room above the gallery or vestihule just men­
tioned is noted for its full length oil painting of William 
I, by Prof. Kaner. The emperor is shown in the im­
perial ermi ne  with the sword, crown, and scepter. 
Notable features are the smoking room, with its decora­
tions in light colored oak, and its cozy alcoves and easy 
chairs upholstered in raised light brown leather. Per­
haps the most exquisite room is the library, which is 
situated forward of the drawing room. It is decorated 
in rococo, with Gobelin tapestry and unpolished 
walnut. 

There are in all 200 staterooms, accommodating 350 
first class passengers. Many of these are arranged for 
family use, and include sitting room, bedroom and bath­
room. The second class staterooms, 100 in number, can 
berth about 370 persons. Most of these rooms are on 
the upper deck. The second class dining room extends 
the full width of the ship and is fully equal to the first 
class dining room on sorne of the other ships. 

'.ro adequately describe the many features of interest 
in this vast ship would take more space than is at our 
disposal. Perhaps as impressive a fact as any is the 
large number of people which is necessary to run the 
Kaiser \Vilhelm. Inclu ding the waiters, stokers, engi­
neers, sailors and officers, the total is 450. If these be 
added to the 800 steerage, 370 second class and 350 first 
class passengers, we have a total of 1 , 970 souls who are 
housed, fed and safely carried at railway speed over 
the boisterous Atlantic. 

J t itufific �mtrintu. 
Developlnent of Fruit Flavors. 

Some very interesting and suggestive results have 
been obtained by Jacquemin, who finds that, by the 
addition of the leaves of fruit trees which in themselves 
have no marked flavor, to saccharine solutions under­
going alcoholic fermentation, a very marked bouquet 
of the fruit is developed. Thus, by immersing pear 
or apple tree leaves in a 10 or 15 per cent solution of 
sugar, and addin g  a pure yeast, which by itself gave 
rise to no marked flavor, after fermentation a liquid 
was obtained which had a strong odor of pear or app le 
respectively and an excel lent flavor, and on distilla­
tion gave an alcoholic distillate in which this aroma 
was still more marked. Vine leaves act in a similar 
manner, and the author suggests that it may be pos­
sible to improve the bouquet of a poor vintage by the 
addition of some leaves during fermentation. It is 
noteworthy that the results are far more marked when 
the leaves employed are from trees in which the fruit 
is approaching maturity. The author infers that the 
flavors of fruits are due to a body elaborated in the 
leaves, possibly of a glucosidal nature, which is not 
transferred to the fruits until the latter approach 
maturity, and is then acted upon by the special fer­
ments contained in the fruit j uices and develops dis­
tinctive flavors. The matter would appear to be of 
considerable practical importance. -Comptes Rendus, 
cxxv, 114. 

• I e  I .  

A PRACTICAL ELECTRIC DARK ROOM LAMP, 

Photographers who are traveling around the country 
often have great difficulty in doing their work well 
ft'om the trouble experienced in getting a good dark 
room lamp. The smoke and smell, and danger from 
fire, in using an ordinary lamp in an extemporized dark 
room, where the facilities for working are often of the 
crudest form, are among the principal obstacles to 
doing good work. To obviate this trouble the Lecoll 
Storage Battery Company, of 76 Jackson Boulevard, 
Chicago, have brought out the efficient storage battery 

A PORTABLE DARK ROOM LAMP. 

lamp shown ill the accompanying illu �trat,ion. This 
portable lamp will give the operator froUl eight to ten 
hours' continuous light with one charging. and the 
charging is readily effected by connecting the lamp 
with any direct current electrical system. It will be 
seen that the lamp proper is in a case in the front of 
which is a ruby glass. Thus the best possible light is 
rendered available, there being no chemicals to handle, 
and nothing whatever objectionable to the user. It is 
to be remembered that only a direct current systell1, 
and not the alternating current, is to be used in charg­
ing, as the latter would ruin the battery. The same 
company also make a combination bicycle and dark 
room lamp. This suggests itself as a m ost admirable 
device for amateurs. 

Printing i n  Clouds. 

The amateur when he first launches into photo­
graphy. and has reached that stage in which he feels 
confident in being able to produce a good printable 
negative, finds that there are many things to learn 
before he is able to produce a class of work that will 
pass off as a carefully finished picture. A landscape 
without clouds is, after all, but half the picture, and 
the lazy method of sunning down-for lazy it is-is no 
more or less than a good excuse for the want of a little 
tl"Ouble to print a cloud carefully into the picture. 

The present time of the year is a good one to procure 
a few cloud negatives, and if one or t wo are taken 
now and again when out picture hunting, a valuable 
stock will very soon accumulate. If taken on films, 
you can call it at once two negatives, from the fact of 
their being reversible. 

Some workers advocate one method of procedure 
a.nd some another ; but all of them attain the same 
effect in  the end, and it would be exceedingly difficult 
to cry aloud any one particular method as being better 
than another, but one that is easy of manipulation 
demands some attention. 

The picture being printed, and the cloud negative 
having been chosen for the subject, the masking of 
the pictunl while printing in th� (lloud iii the OUQ main 
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point that has to be overcome. The joining up of the 
horizon lines is very often badly done, and if by 
chance the picture line is slightly intricate, it is here 
that generally a weak point exists. 

Provide yourself with a dozen or so sheets of good 
white,thin tracing paper, cut to the size of the plate you 
are w orking, and when you have finished printing your 
landscape take it out of your frame, place it upon a 
small board, and place a piece of tracing paper over 
it, and retire to the other side of the room. You will 
then be able to draw with a fine pen over the most 
important objects in the picture a line from one side 
to the other, following, of course, the details. It is a 
matter of time that should be given to this part of the 
work, for without it you cannot succeed. When you 
have finished this outline, all that is necessary is to fill 
in the view half with Indian ink-artist's black or 
vermilion will do, i f  it does not irritate the eyes-the 
whole of the lower half of the paper, and let it get 
thoroughly dry, which will be but a few moments. 

The cloud negative is now inserted in the printing 
frame, and the print, with the mask in register, is 
also placed in position in the frame, and the cloud 
printed in to the proper depth. 

If you possess a retouching desk, these marks may 
be made at night from the negative. 'With a few 
pieces of stamp paper attach the edges from front of 
paper to glass side of the negative to prevent its slip­
ping ; afterward it can be detached and then black­
ened out. 

The hard lines are softened to a nicety by printing 
through the tracing paper, and perhaps a little longer 
time is required to print. 

In the event of a negative that has fortunately got 
clouds developed up, it very often happens, unle�s 
the picture is thin, that to print the clouds out pro­
perly the view has to be much overdone before the 
clouds have received enough to define them properly, 
unless masked in some way. The tracing paper mask 
cOllies in handy here. In  printing upon paper that 
gives no visible image, such as carbon, platinotype, 
bromide, etc. , it must be noted t hat the paper nega­
tive and mask should be placed well into one corner of 
the frame, and a note made of it on the back of the 
print, so as to provide against any chance of mistakes ; 
for nothing is more annoying than to find, after all 
your pains, that you have manipulated your sky up­
side down upon the view when you come to develop 
the picture. It should be noted that a goo d  white 
tracing paper gives no grain that will harm a print 
for the purpose that it is used, and care should be 
taken that it is not crumpled. It deteriorates with 
age, goin g  yellow, which makes a long printing job, 
but  the paper is cheap enough for one to make a fresh 
mask when required. -" Erudio, " in Photographic 
News. 

... . .  1 .. 
Scientific Expedition to (J h ristmas Island. 

When the world is fast becoming all mapped and 
labeled and described, and geologized and botanized, 
it is refreshing to learn that there are still a few miles 
of little known ground. Christlllas Island, about 200 
miles south of the western end of Java, the nearest land, 
from which it is separated by an ocean about four mi les 
deep, is one of the few isolated spots on the earth that 
has remained practically uninhabited by man. It has 
now a small populat ion nUlllbering 22 persons, consist· 
ing of Mr. Andrew Ross, who is the only European , his  
family, and about a dozen . laborers from Keeling­
Cocos Islands, says the London Times. Mr. Ross, how­
ever, has only once penetrated to the further side of 
the island,  the journey taking three days (the island is 
about twelve miles long and seven miles broad). Now, 
however, the island is to be used by the Christmas 
Island Phosphate Company, and a working party is 
now on its way there. H ence it is of peculiar impor­
tance that a scientific exploration should be undertaken 
to obtain an accurate account of the native fauna and 
flora before they are displaced by intro<iuCled forms of 
life. 

Dr. John Murray, of Edinburgh , has offered to the 
trustees of the British Museum to defray the expenses 
of sending out a naturalist to collect everything indige­
nous to the island, and to present the specimens to the 
Museum, if the trustees will allow one of their officers 
to go out. The trustees have accordingly dispatched 
Mr. C.  W. Andrews, of the department of geology in 
the Natural History M useum, to make an exhaustive 
survey and exploration of the island. The area is 
about 100 square miles, the highest point being about 
1 , 200 feet, so that a considerable variety of temperature 
and other conditions occur. The fauna as fa.r as known 
is remarkable for the very large proportions of species 
peculiar to the island. Thus three of the five known 
mammals, all the land b irds, and four out of five land 
reptiles are endemic. Of insects, out of some thirty­
five species that have been determined, twenty-three 
were new. In one respect the island is fortunate·-there 
are no wild animals, snakes, or other creatures inimical 
to man. Most of the island is covered by thick forest 
growth, in which orchids and other epiphytes are very 
common, while it  is probable that not one-third of the 
flora. is yet known, 

© 1897 SCIENTIFIC AMERICAN, INC.



Plants That Give Light by Night. 

The following account of the phosphorescence of 
plants, which is much more common than most persons 
imagine, though few have observed it, is contributed to 
La Nature by M. C has. Marsillon. " 'rhe phosphorescent 
gleam that certain plants and flo wers give out in dark­
ness constitutes one of the strangest phenomena of the 
vegetable kingdom. The illustrious Linnreus was the 
first to call the attention of the scienti fic world to this 
singular phenomenon, which before his time had been 
uno bserved or unknown. While walking in his father's 
garden on a calm, warm, and fine summer night, he 
was surprised to see a bunch of Tropreolum maj us, the 
common nasturtium, or capucine, that seemed to have 
flowers that shone with iridescent colors in the midst 
of the gloom. 

.. Captivated by the novelty of the spectacle, the fu­
ture scientist repeated his nocturnal walk many times, 
and each time he saw the fantastic gleams of the 
capucine flowers. An electrician of the period, Wilcke, 
to whom the young Linmeus related his interesting 
observations, attributed the display to some electric 
phenomenon, an opinion that was shared by a number 
of writers who mentioned the curious property. 

" Nevertheless, all did not agree on this point. Some 
were of the opinion that this phosphorescence was 
merely apparent, and was an optical illusion. 

" Numerous other flowers possess the strange prop­
erty observed in the nasturtium. Among them, the 
marsh lily, that grows abundantly in the marshes of 
South Africa, presents the same peculiarities. Erasmus 
Darwin, who studied this flower closely, regarded it as 
the most perfect type of phosphorescent vegetables. 
The assertions of a great number of scientific observers 
leave no doubt of the fact that certain plants have 
this singular property of becoming luminous at night. 

" A Swedish naturalist, Haggren, carried his love for 
this new kind of investigation so far as to employ a 
special watchman to walk about his garden for whole 
nights and notify him at once of luminous plants and 
flowers. The scientist was thus able to prove that the 
phosphorescence was noticed especially after a very 
sunny day, while it was invisible in rain y weather. 
The light increas ed in intensity during July and 
August. It appeared about half an hour after sunset 
and vanished at dawn. 

" Haggren carried his investigations farther still. He 
subjected these singular flowers to a microscopic ex­
amination to find out whether the phenomenon did 
not depend on the presence of insects or other organ­
isms. Repeated experiment showed the improbability 
of this : he found nothing, and concluded that, accord­
ing to the opinion of Wilcke, the phenomenon had 
probably an electric origin. He thought, besides, that 
the pol len of the flower probably played an important 
part in the production of the light. His opinion 
seemed to be confirmed by the fact that the flower of 
the nasturti um,  on which he experimented, shone with 
a brighter light at the time of full florescence. 

" Dowden and three other botanists observed the 
same phenomenon at different times. They reported 
their observations in the London Botanical Journal 
about 1842. More recently, during the past ten years, 
Canon Russel has reported the same phenomena. His 
scientific papers prove that the phosphorescence ex­
tends to the leaves of certain plants, those of the 
nasturtium in particular. This scientist thus proved 
that the light persists even after the leaves have been 
detached from the parent stem. 

" In September, 1891, he wrote to Science Gossip as 
fol lows : • During the evening of J une 19, 1889, I was 
walking in my garden", when, in passing near a mari­
gold, the Calendula officinalis, I was struck with the 
intense light given out by its flowers. I waited several 
seconds and observed to my great surprise that the 
scintillating light seemed to play around the petals. I 
thought that I was the victim of an ocular illusion ; so, 
to check my own observations, J called several persons 
and asked them if they saw anything extraordinary. 

" ' Several exclaimed that they saw little flames danc­
ing around the flowers ; others could scarcely distin­
guish them, and only at rare intervals ; others still, in 
spite of sustained attention, could see nothing remark­
able. This is, without doubt, due to the fact that the 
power of vision varies greatly with observers, the optic 
n erves being more sensitive with some than with 
others. The phenomenon. which began to be visible 
about half-past eight in the evening, lasted a whole 
hour, with remarkable alternations of great and of 
decreasing intensity. At certain moments the entire 
plant became phosphorescent . '  

" The fraxinella, or Dictamnus fraxinella, of which 
there are three va' 'eties in our gardens, the white, the 
red, and the pur pie, seems to excel all other phos­
phorescent flowers or plants in luminous intensity. 
This plant secretes in abundance an essential oil that 
in times of great heat spreads in a thin layer over the 
surface of the flower and then volatilizes, impregnating 
the surrouI:\ding atmosphere with its vapor. This 
vapor has the property of becoming luminous in dark­
ness, so that the flowers appear to take fire by contact 
with the surrounding atmosphere. 

, A variety of euphorbia, th!l Euphorbia phQliphol:"�a. 

J (itutifi( !tUtri(an. 
has also, in a very marked degree, the power of becom­
ing p hosphorescent during the night, in the heart of 
the vast Brazilian forests. In this same country, a 
sort of grass, which the natives call khuskhus, shines, 
at certain hours of the night, with a bright light. If 
we are to believe the tales of trustworthy traveltlrs, in 
some cabes horses and other animals browsmg on this 
grass have stopped in surprise to see it suddenly give 
out light and surround them with flames that envelop 
their trembling limbs in all directions. 

" Hut if flowers have this strange property in a 
remarkable degree, other plants among the lichens. 
mosses and fungi shine with an equally bright light 
in the same conditions. In the environs of Dresden, 
especially, there are several coal mines where grows a 
small species of agaric along the shafts and galleries. 
It presents to the visitor the appearance of innumer­
able luminous festoons of changing colors. 

" The eminent naturalist Joseph Hooker thinks that 
the source of this phosphorescence is It slow combus­
tion, without heat, that takes place in the mycelium of 
the fungi during a continual oxidation of its substance. 
In northern India, aIllong the agarics that flourish 
there, there is a cryptogam similar to that of the 
Dresden mines and equally luminous. 

" The Agaricus olearius. a common mushroom of the 
south of France, grows, as its nallle indicates, on the 
bark of the olive, e ven in its smallest crevices. It 
makes its appearance as a parasite of this tree, in the 
month of November, and transforms the trunk of the 
olive tree into a phosphorescent mass, producing one 
of the most original effects that can be met with. 

" Quite as remarkable as  the preceding is the Agari­
cus Gardneri, the parasite of a Brazilian palm. Its 
l ight, a brilliant yellowish white, may be compared, 
for intensity and beauty, to that given by the tropical 
fireflies. Another cryptogam, a native of Borneo, 
growing like the preceding on various kinds of trees, 
gives out a light with greenish tints like that of the 
electric spark. "Vhen the natives see this singular 
light shining in the black night, they flf:e in terror, 
believing that they have seen the Evil One. 

" "Ve will close by noting the interesting ex peri . 
men�s made by Dr. T ulasne on vegetable phosphore­
scence. He has proved that the light emitted by m ush­
rooms disappears completely in a vacuum or when they 
are plunged into a vessel that contains only irrespirable 
gases. He infers from this that, as Hooker asserted, 
there is a combination between the oxygen of the sur­
rounding atmosphere and a substance peculiar to this 
plant. Such is the most probable explanation, and the 
one generally held by scientists, of the singular pheno­
menon presented by phosphorescent plants. "-Trans­
lated for the Literary Digest. 

• • • • • 

Electric Kalhvays of" E u rope. 

L'Industrie Electrique has j ust published a complete 
list with details of the electric railways now operating 
on the continent of E urope and in Great Britain. The 
summary, which we print herewith, shows that Ger­
many is far ahead of any other European country in 
both the n umber of electric railways and in the length 
of mileage, etc. It is interesting to note also that 
Germany has four roads usin g storage batteries and 
France five such roads. Switzerland also makes a very 
good comparative showing. Considering the number 
and density of the population of Europe. that con­
tinent ought to be a veritable paradise for manufac­
turers of e lectric railway apparatus : 
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Dupuoy demonstrates the oxidizing power of ani · 
mal charcoal by the addition of a few grains of that 
substance to a few c. c. of fresh tincture of guaiacum. 
An immediate intense blue coloration is produced in 
the cold. Wood charcoal does not give this reaction. 
It is thought that probably to this oxidizing power is 
due the beneficial effect of animal charcoal 011 ul­
cerations and granular wounds. -Bull. de' 130 Soc. de 
PhJlo1,'�. 4� B"lr4" ... u •• •• 'I<vU, 171. 

23 1 
Science Notes. 

Experiments with the synchronograph, recently con­
ducted in England by the inventors of the system, 
Messrs. Squires and Crehore, are reported as very suc­
cessful. In a test made August 22 over a line from Lon­
don to Aberdeen and return by underground cables mes­
sages were sent at the rate of 4, 300 words per minute. 
In another test a submarine cable 120 knots long was 
employed. Messages were transmitted in this case at 
the rate of 1 , 300 words per minute. 

A curious landslip occurred a few days ago in the 
village of Sattel, in Canton Schwyz. An inn situated 
by the side of a road which runs across the slope of a 
hill was carried, without sustaining any injury, thirty­
five feet down the hillside, stopping j ust short of being 
precipitated into the river Steinen. The road in front 
of the house, the g-arden, and all the immediate sur­
roundings of the inn are intact. By the house were 
two large elms, and even these have in no way suf­
fered. 

On August 8 last, at Frankfort-on-Main, a statue of 
the Frankfort physician, Samuel Thomas von Soem­
mering, was un veiled. Dr. Von Soemmering's name is 
well known in connection with the early history of 
telegraphy, says The Electrical Engineer. The statue, 
which has been executed by Petry, is a life-sized figure 
of Soemmering, and next to him is represented an elec­
tric battery connected to his electro-chemical receiver. 
The granite pedestal of the statue bears the words : " S. 
Th. v. Soemmering, Erfinder d. elektr. Telegraphen. " 

The risks that the modern student of bacteriology 
runs in the pursuit of his investigations are exempli­
fied b y  the fact that Surgeon-Major Ronald Ross, of 
the English army, who has been employing threo 
months' leave in investigating the malarial mosquito 
theory (recently set forth in these columns), has COll­
tracted the infection upon w hich he was endeavori n g  
t o  throw light. Says T h e  British Medical Journal : 
" Deeming himself feverproof, he had gone to a highly 
malarious district in order to have abundant 
material for work. We are glad to hear of his recov­
ery, and also to learn that, notwithstanding his recent 
illness, he has made some important and hopeful ob­
servations in connection with the theory for which he 
has done so much. 'Ve trust that the devotion which he 
has shown in the cause of medical science and humanity 
will have a better reward than a do�e of j ungle fever, 
and that every facility will be granted to enable him 
to bring his disinterested and arduous labors to a sat­
isfactory conclusion, and with as little danger to his 
healt h and l ife as possible. " 

A most phenomenal island is that of Bornhohn, in 
the Baltic, belonging to the kingdom of Denmark. 
It is famous for its geological peculiarities, consisting 
as it does almost entirely of magnetite, and its magnetic 
influence is not only very well known to the navi­
gators of those waters, but also much feared by them , 
on account of its influence on the magnetic needles, 
which makes the steering of a ship correctly a matter 
of much difficulty. In fact, this influence is felt even 
at a distance of miles, and so palpably  that, on the 
island being sighted by mariners on the Baltic, they 
at once discontinue steering their course b y  the needle, 
and turn, instead, to the well-known lighthouses and 
other holds to direct their craft. Between Bornhohn 
and the mainland there is also a bank of rock under 
water, which is very dangerous to navigation, and be­
cause of its heing constantly submerged, vessel3 have 
been frequently wrecked at that point. The pe­
culiar fact in this case is that the magnetic influence 
of this ore bank is so powerful that a magnetic needle 
suspended freely in a boat over the bank will point 
down, and, if not distuJ"bed, will remain in a perfectly 
perpendicular line. 

More than seven thousand members attended the 
twelfth International Medical Congress held at Moscow 
on August 19-26. From a rel.Jort in the Lancet, we 
learn, says Nature, that the Grand Duke Serge Alexan­
drovitch officially opened the congress on August 19, in 
the presence of a brilliant assembly ; Count Delianof 
then delivered a short address of welcome in the Latin 
tongue. Prof. Skilfosovski, president of the organizing 
committee, also delivered an address. Prof. Roth,  the 
general secretary, then gave an account of the prelim 
inary labors of the organizing and executive committees. 
The recent congress was larger than any of its prede 
cessors, the number of members exceeding 7, 300, more 
t han half of whom came from abroad. Prince Galitzin, 
the mayor of Moscow, welcomed the members of the 
congress in the name of the city of Moscow, and added 
that, to commemorate the event, the municipality had 
decided to offer a triennial prize for the best work or 
some selected medical su bject. After brief addresses 
by the delegates of the different countries represented 
at the congress, Prof. Virchow gave an address upon 
" The Continuity of Life as the Basis of Biological 
Science. " The second address was by Prof. Lanne 
longue, who had for his  subject " The Surgical Treat 
ment of Tuberculosis. " Dr. Lauder Brunton then 
read an address on " The Relations between Physi 
ology, Pharmacology, Pathology and Practical Medi 
GiDe." 
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PORTABLE PETROLEUM STOVE. 

Plumbers, gasfitters and roofers have constant need 
of a portable stove for the various operations that they 
have to perform, such as bending iron pipes, melting 
metals, brazing, tempering tools, heating soldering 
irons, etc. 

Coke or charcoal stoves sufficiently powerful present 
various inconveniences. It takes time to get them 
ready for use, and an unnecessary amount of fuel has 
to be consumed to keep them going. 

The portable stove that we represent in the accom­
panying engraving is both powerful and economical. 
It is always ready for operation, necessitates no expense 
when not in actual use, and is widely em­
ployed in places where petroleum is cheap. 

The apparatus consists of a copper reservoir, 
P, containing the petroleum, and traversed by 
a pump, C, which serves to establish a pressure 
of air at the surface of the liquid. Above the 
reservoir and separated therefrom by a hori­
zontal disk, D, forming a screen to prevent the 
heating of the reservoir, is placed the stove pro­
perly so called. It is in the latter that all the 
petroleum is burned after being vaporized by 
its passage through a worm, S, heated by the 
flame. This worm is  formed of an iron tube 
starting from the bottom of t;he reservoir and 
ending in a central jet at the other extremity. 
Upon the ascending tube is placed a cock, B, 
for regulating the discharge of the petroleum, 
and, consequently, the intensity of the flame. 
Beneath the worm there is an iron cup which is 
opened at E, and into which, for lighting, is 
poured a spoonful of amylic alcohol, after care 
has been taken to fill the reservoir, P, with 
petroleum after unscrewing the plug, A. The 
alcohol is lighted, and as soon as the worm is 
hot the cock is opened, the jet takes fire and 
the apparatus is ready for use. Upon the stove there 
Illay be placed either a cast iron pot in which to melt 
lead or tin, or the tools that it is desired to heat or 
temper, or the iron tubes to be bent, etc. The appara­
tus renders the same services as a small portable forge. 
-La Nature. 

USE OF THE SAND BLAST FOR CLEANING 
ST�UCTURAL IRONWORK. 

The massive steel viaduct which carries One Hun­
dred and Fifty-fifth Street across the terminal sta· 
tion of the Manhattan Elevated Railway has .suffered 
very serious corrosion, as the result of the gases which 
are continually playing u pon it from the locomotives of 
the road. In addition to the coat of paint given to 
the ironwork at the shops, it has been painted four 
times, or once a year since its erection ; yet so active 
has this agent been in scaling off the paint and assisting 
in the corrosion of the metal, that the Board of Public 
Works has been obl iged to take special measures to pro­
tect the structure. It has been decided to first thorough­
ly clean the steelwork by the sand blast and then paint 
it with eighteen different varieties of paint. As time 
goes on, a careful record will be made of the behavior 
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of each variety of  paint, and in  this way it  i s  boped to 
secure a coating that will protect the surface for a 
reasonable length of time. 

It was found that the cOlllmon wire brush would not 
give that perfectly clean surface which was necessary for 
the best results. It was necessary to get rid, not merely 
of the old paint, but also of rust and scale, and the con­
sulting engineer of the board decided this result could 
only . be secured by the use of the sand blast. The 
work is being done by Ward & Nash, of Boston, Mass. , 
under the supervision of Mr. M. E. Evans, of th<a 
Board of Public Works. 

The air is compressed by two Ingersoll-Sergeant ma-

1. Section . 2. General View. 

PORTABLE PETROLEUM STOVE. 

chines, which deliver to a receiver which has a capacity 
of 30 cubic feet. From this it is led to a second re­
ceiver, which, together with the mixers, is placed on 
the staging which has been built beneath the trusses. 
The mixer is a vertical iron cylinder 30 inches in dia­
meter and about 5 feet high. In the upper half are 
located two hoppers which are riveted in place one 
above the other, as shown in the engraving. Each 
hopper is  furnished With a closing valve and a valve 
stem, the stem of the lower valve passing through the 
u pper stem, which is hollow. Below these is  a third 
hopper of less diameter than the cylinder. It delivers 
into a three-inch pipe in which is a sliding plate pro­
vided with a n . .  rrow slit which, by means of a rod and 
a lever outside the m ixer, can be enlarged or reduced 
to vary the stream of sand which is to be blown into 
the hose pipe. 

The two upper hoppers being airtight, it will be seen 
that the mixer is divided illtO two airtight spaces. The 
compressed air b admitted to the lower space by the 
pipe shown in the engraving and leaves by the pipe 
seen OIl the opposite side of the UJixer. The mixing is 
done as follows : The sand (in this case a clean and 
rather coarse silicious sand, obtained on Long Island 

!;!and Blast. One Hundred and \<'irty.IHlb �I.reet Viaduct. New York CIty .  

Sound) is fed into the top hopper. The lower valve 
is closed and the upper one opened and the sand passes 
into the second hopper. The upper valve is now 
closed and the heavy ball which is attached at the top 
of the stem of the lower valve is then given a slight 
blow which serves to force the lower valve open against 
the air prossure and allows the sand to fall to the third 
hopper. The action of the above device, it will be 
seen, is similar to that of the common air lock. 

By reference to the engraving it will be seen that the 
air (which enters the mixer carrying 20 pounds pressure 
to the square inch) can circulate freely round the 
lowest hopper and that it finally escapes through the 

outlet pipe into which the sand is falling in a 
thin sheet. Here it p icks up· the sand, carrying 
it through the hose pipe to the nozzle. The 
mixing is very complete and remarkably even. 
The 2Yz inch hose is of a special make, being 
l ined with rubber to resist the cutting action 
of the sand. The nozzle is 8 inches in length 
with a 1911 inch opening, and is made of chilled 
iron, with a view to resisting the abrasion of 
the sand, which is so severe as to necessitate 
frequent renewals of this part. The air would 
leave the nozzle at a speed of over 1, 100 feet a 
second if it were unencumbered with the sand. 
The speed of the mixture of sand and air is 
about 300 feet per second. 

The man who handles the nozzle is protected 
by a helmet with gauze eye pieces. The nozzle 
i� held a few inches from the ironwork, and, as 
the particles of sand strike the surface, they 
break up and cut away all the seale, rust and 
old paint, leaving a perfectly clean Illetal sur­
face exposed. The blast is so searching that 
all the interior surface of pitholes is cleaned out. 
Herein lies one of the great advantages of the 
blast over the steel wire brush, when intricate 

structural work is being cleaned, as the sand will reach 
interior surfaces which the steel brush will not touch. 
It is estimated that it takes about one-third of a cubic 
foot of sand to clean each square foot of surface on this 
structure. At the COIIlInencement of the work it cost 
about 20 cents per square foot to do the cleaning, and 
at the time we inspected the work the cost was re­
duced to 10 cents per foot. It is estimated by Mr. 
Evans that, for large surfaces like this, the plant, 
erection of scaffolding and the cleaning would cost at 
the rate of 776 cents per foot. 

The surface of the metal is so perfectly cleaned that 
it is  extremely sensitive to the action of the weather, 
and in a few hours after cleaning, if the atmosphere is 
humid, the grayish white color will have changed to 
dull red, as the result of oxidation. Consequently the 
cleaning and the painting are carried out in one day, 
the cleaning going on from 6 A. M.  to 3 P. M. and the 
first painting being done from 3 P. M.  to 6 P. 1\1. of the 
same day. The paints which have already been ap­
plied adhere to the metal m uch more firmly than that 
which was put on over old paint. 

'Ve are indebted to 1\11'. M. E. Evans, of the Board of 
Public Works, for particulars of this interesting work. 

lISE OF THE SAND BLAST FOR CLEANING STRUCTURAL IRONWORK. 
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THE HARTFORD ELECTRIC LIGHT AND POWER 

PLANT .  

With the completion of the new plant of the Hart­
ford Electric Light Company and the leasing of the old 
plant of the Hartford Electric Light and Power Com­
pany, the citizens of Hartford are able to boast that 
they use more electric light and power than any other 

the turbines should commence to race, the governor ford, the wires are carried underground and connected 
automatically releases the compressed air and shuts to three No. 0000 cables which run direct to the station. 
down the gates in a few seconds' time. T wo pairs of '1'he loss of power in transmission is less than 10 pel' 
turbines are belted to each generator, the generator cent for the 10 '8  miles. By reference to the engraving 
pulley being double crowned for this purpose. There are of the power station at Farmington, it will be seen that 
two 600 kilowatt 22 pole generators llIade by the 'Vest- the power is transmitted from the t urb ines to the gen­
inghouse Electric and Manufacturing Company. They erators by belting, the distance between the respective 

city in the Unit,ed 
States and that 
they have one of 
the best electrical 
s y s t e m s  on the 
continent. 

The o r i g i n a l  
dam on the Farm­
ington River was 
built in 1889. The 
site was 10'8 miles 
distant from Hart­
ford, and at that 
time the success 
of 10IJg distance 
p o w e r  transmis­
sion was some­
what problemati­
cal. The dam, 18 
feet in height, was 
accordingly built 
of wood, with a 
vertical face and 
w o o  d e n  abut­
ments. 'Vhen it 
was decided to 
enlarge the elec­
trical system of 
the city last year, 
5 feet were ad ded 
to the height of 
the dam, bring­
ing it up to 23 
f e e t ,  a n d  t h e  
w o o d e n  abut­
m e n  t s were re­
placed by a solid 
c o n  s t l' u ction of 
granite. The wa-

THE FARMINGTON RIVER DAM AND POWER HOUSE. 

ter is led through four pairs of 36 inch horizontal are run at 325 revolutions per minute and the freq uency 
turbines by means of large steel flumes 8 feet in dia- of the current is 60 cycles per second. 
meter, which pass through the abutment and inclose The current at 500 volts is raised in tmnsformers to 
the turbines, as shown in the accompanying engraving. 10, 000 volts for transmission to the city, 10'8 miles dis­
The turbines, which are of the McCormick and Rodney tanto It is brought in over six No. 0 copper wires 
Hunt type, are arranged in pairs upon a common shaft, whose combined cross section is about one-fourth of a 
the water entel'ing at the ends of the casing and dis- square inch. It was decided to use six wires in place of 
charging central ly  through a draught tube. The total three in the three-phase transmission (two being con­
capacity is 1 , 600 horse power. The turbines are con- nected in multiple on each phase), because by this ar­
trolled by Lombard governors, which compress air in- rangement the lines used in the former plant could be 
to a receiver for use i n  shutting down the gates, should utilized with better economy. At a distance of a l ittle 
the load be sudden ly taken off during operation. If  over half a mile from the Pearl Street station, in Hart-

THE PEARL STREET STAT ION. 

shafts bein g 50 
feet. As a strik· 
ing i l lustration of 
the relative econ­
omy of electric as 
compared w i t  h 
belt transmission, 
it may be men­
tioned that the 
loss in this 50 feet 
is 10 per cent, or 
equal to the loss 
on t.he whole 10 '8 
miles of electrical 
transmission The 
lines are protect­
ed from l ightning 
by banks of W urts 
a r r e s t e r s  a n d  
choke coils. The 
former are mount­
ed in racks, one 
rack being placed 
in each phase of 
the circuit both 
at F a r  III i n g t o n  
R i v e r  and the 
Pearl Street sta­
tion . 

At Pearl Strec 
station the 10, 000 
volt t.hree-phase 
current, w h i c h 
was used for the 
long d i s  t a n  c e 
t r It n s 111 i s sion as 
being best adapt­
ed for the work, 
is reduced to two-

phase, 2,400 volt current. Here the electric energy is 
used in three different ways : 

1. It supplies current to the alternating current 
lighting and power system of the city. 

2. It supplies current to the rotary transformers at 
the State Street station. 

3. The current that is not used for the above pur­
poses operates a 600 kilowatt Illotor at the Pearl Street 
station. 

In the alternating current distribution at Pearl Street 
mentioned above the lighting circuits are run at 1 , 200 
volts, on the single· phase system, and the light and 

THE HARTFORD ELECTRIC LIGHT AND POWER PLANT. 
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234 � t itutifit �mttitau. 
power circuts at 2 ,400 volts on the two-phase system. station is received by the rotaries and their accompany­
Under the present �ystell1 the current that is not de- ing transformers, which change it from alternating two­
rived from the Farmington power house is furnished phase and deliver it as 240 yolt direct current to the 
by the engines and generators at Pearl Street, which three-wire system. 
were fornerly the property of the Hartford Electric The current received frolll Pearl Street station is con­
Light anc1 Power Company. This plant consists of a trolled and recorded ou the panel to the left. U pon 
1 . 000 horse power C'>oper-Corliss compound condens- another panel are the switches and meters which re-

. .,. 

10 

. ceiye the current frolll the rotary transformers. They 
are provided with automatic circuit breakers, which 
prevent the pressure from rising aboye a certain point. 
The tall llletal frallles standing up above the switch­
board at the center contain yertical screws, by means 
of which " end cells " in  the storage battery can be cut 
in or out of the c ircuit. 
according to the variation 
of the demand. On each 
side of this regulator are 
the discharge panels. To 
the right again are the 
switches which control the 
underground feeder cir­
cuits. 

The storage battery. 
manufactured by the Elec­
tric Storage Battery Com­
pany, of Philadelphia, con­
tains 130 cells, 65 on each 
side. The cells are made 
of oak and are lined with 
lead, and each cell con­
tains 31 negative and 30 
positive plates. The nega· 
tive plates are of the 
chloride type, the positive 
plates being the Manches­
ter type of Plante plate. 

1t00- "Ott " , Y I:  
· ,.DOITIONA ... 

wire through the rotary transformer. The space 
marked B shows the current that was sent di rect 
from the transformers to the lines, and that marked 
C indicates the current sent into the lines from 
the battery. It will be seen that from 12 P. 1\1. to 
6 A. M. the consumption was about 350 amperes. 
Between 6 A. M. and 8 :30 A. M. it rises rapidly to 
over 1, 500 amperes. At about 8 A. M. the current 
from the Farmington River station, which has been 
passing into the battery, temporarily assists the trans­
former current, as shown by the h orizontally shaded 
portion of the diagram at the t.op of B, at this hour. 
The clemand tlien drops slightly until near noon, when 

STATE STREET STATION LOAD DIAGRAM. 
The capacity of the bat­
telT is a discharge of 1 , 700 DIAGRAM OF STATE STREET BATTERIES. 

amperes on each side for 
ing engine  belted to one end of a sh aft at the other end fiye hours. '.rhe total weight of the cells is 300 tons, I it falls suddenly to 750 amperes. This is caused by the 
of which is a 600 ki lowatt 'Ves t inghouse generator. and each cell measures 2 feet by 5 feet by 4 feet high . large n umber of l ights and motors that are shut otI 
This line of shafting serves also to operate the series- "'''hen the battery was erected it took ten car loads, 01' for the dinner hour. The surplus current meanwhile 
arc dynall10s and two 200 kilowatt generators that sup- 180 .000 pounds, of sulphuric acid to charge it .  The flows into battery. From 1 P. )\!.  to 3 :30 P. 1\1. the whole 
ply current to one of the suburban street rai lways. switch board connections are arranged so that the bat- of the Farmington current goes to the lines. From 3 :30 

The 600 kilowatt generator Illay operate either as a tery is at all times connected with the distributing bus P. 1\1. to 11 P. M. the lines draw all of their current from 
motor or a generator. It is at all times connected with bars, whether it is charging or discharging, or when the battery . and at 11 P. 1\1. the charging of the bat­
the switchboard, so that when the water power is not the battery and rotary are supplying current in m ul- tery again commences, and the current for the lines is 
equal to the demands of the alternating system (as t :ple to the lines. As a result of the connection of the drawn from the transformers. By 3 :30 P. 1\1. the bat­
often occurs during the hours of maximum load) the alternat ing to the d i rect current system through the tery will be fully charged and the 1,000 horse power 
Illotor at once becomes a generator driven by the en- rotary transformer, the battery is able to provide for , from Farmington River can be utilized at Pearl Street 
gine and snpplies current in multiple with tlHl Farm- fluctuations in either of the systems. I station. With the battery at State Street fully charged, 
ington powel' house generators. In t h e  SUlll lller time The accompanying load diagram will assist the reftder the Farmington current running the Pearl Street gen­
the plant at the  river can only be run for 12 hours out · in understanding the part played by the storage bat- ! erato l' and the Pearl Street engine also running, the 
of the 24, and during this tery in the Hartford sys- total horse power available would be about 3,000. 
period the steam power tem. The fignres on the 'Ve are indebted to Mr. 'Villiam Lispenard Robb, the 
plant acts as an auxil iary. vertical scale show the electrical expert of the company, and Mr. R. 'V. Rol" 
Moreover, in case of a . . . . . . . . . . _ _  . . . . . . . . _ _ _ _ _ _  . .  _ ,  amperes and t h e  horizon- lins, superintendent of t h e  works, for courtesies ex-
breakdown of the water FARMINr-TOrv RIVER STATIOII{ i tal scale the tillle for 24 tended during the preparation of this article. 
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speed is obtained. As the L-LjJ [� . .�J is a little over twelve 
motor is buil e to  work at . " 'PE;'R�'$i-����;;��;��"''' ' ' '- ' ''' ' ' ' ' ' '; ACCUMULATOR . L inches. The stl'eam of wa· 
a 2,400 yolt pressure, no STltT/()f( tel' flattell(:,d out will not 
special transformers are 1 exceed four inches ; conse-
required when it is opel'- l quently, but one-third the 
ated as a generator. inside circumference of the 

The State Street station, soil pipe is ever washed by 
of which we present an in- the water. A pail of water, 
terior view, is said to con- thrown into the bowl of a 
tain the largest storage water closet, an operation 
battery in the United taking only a few seconds 
States. At the far end of of time and a few gallons 
t.ll e  room will be noticed of water, will have a flush-
the large lllarble switch- ing etIect more complete 
board, which is 8 feet in : than if the closet 'valve 
height. and when complet- were kept open for a whole 
ed will measure ;)0 feet in day.-'Vater and Gas Re-
length. To thp left are I view. 
the t\VO rotary transforlll- ... _ . . . . . . . . . . .... . . . . . .  . . . . . . . . J 
ers and behind the switch- . -.. . .  - . . .  - . - _ .  
board are four stepdown 
static transformers. The 
2.400 yolt current which is  
delivered from Pearl Street DIAGIU.. OF THE HARTFORD ;EI.:iCTJUC :tIO:H'l' AND I'OW:EE PLAIn. 

I II Y. 

.. . . ... 
MR. R. T. GUNTHEH has 

gone to  Lake Urnmiya, on 
the Persian frontier, with 
a view of studying the 
fauna of the lake. 
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THE WILLIAM I MONUMEN T  AT THE PORTA 
WESTPHAL [CA. 

j' c itu t if ic �lUtrica1l. 
The history of the growth of the original plans for 

the erection of the monument into the structure such 
Since last autumn there stands on the Wittekind berg, as it is completed at the present time offers SOUle in­

by the "\Veserscharte, a monument erected to Emperor teresting features. By a small majority the house of 
"\Villialll I, of Germany, by the inhabitants of West- . representatives in Westphalia decided the monument 
phalia. The site is most happily chosen, as the now I should stand by the Porta "\Vestphalica (Weserscharte) 
competed work proves. So far as the eye can see, the ' as the place best fitted of the three proposed, namely, 
scenery around presents one picture of beautiful, unde- ; Hagen, Mtinster, and the place chosen. Next a prize 
filed nature. The hill raises the monument above the was offered for the best plan of a memorial, such as 
level of the land around, and gives it, as viewed from would be suitable for the site and purpose in view. 
the distance, a truly imposing aspect. In such a spot The artist who callle out victorions from this contest 
architecture carries llIore force than sculpture. The was Prof. Bruno Schmitz, to whom we had occasion to 
massive mouldings, the ring terrace, and the stately refer above. The merits of his design were so striking 
baldachi n  form one whole, which itself seems intimately that it could lJe recollllllended for adoption by the j ury 
to coalesce with the h il l .  As the eye scans the undu- almost withont comment, and the provincial authorities 
lating lines of the surrounding expanse, it finds a nat- soon decided to accept the prize-crowned plan. T hat 
u ral resting place an d landmark in the picturesque was in 1890 . Preliminary steps, such as the buying of 
\Vittekindberg with i ts monumental crown. the ground, etc. , took a year and a half ; in 1892 the 

But let us, by the help of our illustration, approach building was begun ; the completion of the work was 
and take a closer view of the structure. \Ve are stand- celebrated in 1896, the Emperor and Empress heing 
ing on the ring terrace, about on the spot which the present. 

235 
considerably more money would be required than tbe: 
province had at its disposal. so it was agreed to 
reduce the dimensions of the monument by about 
one-third. The statue was ordered under the new 
measurements, and the work begun. But in the course 
of the erection, the architect became more and more 
convinced that the monument would not suffer the re­
duction without great loss in artistic value ; he suc­
ceeded in persuading the authorities to grant him funds 
for the I full size architectural construction. But the 
statue was already so far carved that in its case the re­
duced di mensions had to be adhered to. It was found 
in the end that this incongruence did not so much af­
fect the monument as might be imagined, still the 
statue is a little small for its framing. 

Whatevel' difficulties may have been in the way of 
the artist and his supporters, he has certainly done 
his work finely, and both from a close proximity and 
from a distance this monument offers such a view as 
will place it side by side with the Herrmanns·Denk­
mal among the notable sights which Germany calls its 

THE WILLIAM I MONUMENT AT THE PORTA WESTPHALICA. 

architect, Prof. Bruno Schmit�, picked as the point 
from which to sketch his plan. Of hilll we will haye 
more to say later on. 

The ring terrace, we will mention in passing, is sup­
ported on twenty-eight lilllestone pillars, and is sur­
rounded by a low wall. 

From our place of observation we see the steps as­
cending to ward the upper terrace. Facing us, as we 
scale the first flight, is the dedication, " �Wilhelm dem 
Prossen-die Provinz Westfalen. "  Then the steps di­
vide to the left and right, leading up behind the statue. 
This itself is raised on a simple pedestal within the 
baldachin. It is an excellent piece of sculpture, from 
the hand of Tumbusch. \Villiam is represented in his 
full vigor of those years in which his army gained 
him victory after victory. He is arrayed in the Ilni­
form of the G ardes du Oorps, in his coat of arms, cui­
rass and high boots, girded with his mighty sword, on 
which he poises his left h:m n .  The i mperia l  coronation 
cloak hangs from his shoulders, and a laurel wreat h 
crowns the brow of the victor. Thus he stands, a 
prince of peace, yet also a mighty protector of his peo­
ple. His right hand stretches out to spread blessings 
and safety over his lands_ 

As a matter of fact, the monulllent as it stands doe� 
not altogether represent the original draught ; the 
latter is the first stage, from which the final 3hape w as 
ultimately derived by a gradual evolution. Thus, for 
instance, the original design showed walls of smooth 
masonry, whereas Mr. Schmitz has built the monu­
ment in boss age work, as our illustration clearly shows. 
Many minor details too u nderwent an alteration. Of 
these we will only mention the substitution of the 
simple dedication for an elaborate bass relief coat of 
arms, and the temporal'S omission of the crouching 
lions on the two blocks on either siue of the foot of the 
stairs. There was also a peculiar construction intro­
duced in the bui lding of the cupola which ingeniously 
distributes its weight on the pillars. An alteration 
which we cannot help regretting is  the neglecting of 
the originally planned mosaic for the cupola, which 
has been inadequately replaced by whitewash . We 
fear this circumstance tends to detract from the majesty 
of the monument. 

A rather comic accident, which, however, might have 
had serious consequences, and which as it is has left its 
result, is worth recording. When an exact estimate of 
the cost of construction was made, it was found that 

own. "\Ve al e indebted to Zeitschrift fur Bauwesen 
for our illustration. 

. f . , . 
Station Announcers Oil t he  Seine Stean.boats_ 

The Seine at Parb is navigated by a considerable 
fleet of cheap steamers, affording an excellent means of 
transportation along the water front, the fares being 
low and the time being fairly quick. For some weeks 
past a new system of announcing the stations at 
which the boats stop has been adopted. All tra\'elers 
know the mistakes which are liable to occur owing to 
the carelessness with which the stops are called out. 
The system which is used is simple in the extrellle. 
It consists of a box at the top of which are the words 
" Next Station." Below this, secured at the middle of 
the box, are a number of signs, one for each of the sta­
tions at which the boats call. After the boat has left 
the station the ticket taker pushes a button which re­
leases the top ed ge of one of these signs. The sign is 
secured by staples at the middle of the box, so that it 
folds down like the leaves of a book, exposing the name 
of the next station. The movements are very simple 
and the apparatus is not liable to get out of order, 
owing to the fewness of the parts. 
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RECENTLY PATENTED INVENTIONS. 

R aU w a }'  A p p l i a n c e  ...  
CAR COUPLING. - Th omas H. Smith ,  

Bowie, Texas. rrhis invention is for a n  improvement in 
couplings of the Janney type, providing some novel 
features designed to afford increased efficiency, and en· 
abling the trainman from the side of the car to set the 
coupling to disconnect it from another of the same style. 
rrhe construction is very simple, the coupling consisting 
substantially of but three main parts, which may be cast 
into form and used as shaped in the mould, the facility 
of manu racture rendering the coupling inexpensive and 
well adapted for general use . 

beads to press the lIexible material of the hose Into embark in the latter kind of mining. A sbort table of 
correspondmg recesses on the device on which the hose gems and precious stones which commonly aocompany 
is to be fastened. Tbere are apertures near the middle gold in river heds is appended. Tbe work appears to be 

of the band and near the edges of the split to be engaged a practical one, and the main facts are modified, though 
by a lever in properly opening the band aud springing it the circumstances remain the same for the treatment of 
npon the hose, the device being very simple and reqnir. auriferons sands from whatever source they are derived . 

The charae jor 1;nsertion wnlUr this head is One Dollar a 
line jor each inse,rtion ;  about ei{1ht woras to a line. 
Advertisements must be received at publication office 
as early as Thursdaly morwing to appear 1;n the follow­
ing 'Week�8 issue. 

CAR FENDER. -Joh n  D .  Sch m idt, Neow 
York City. 't'his fcnder may b e  readily attached t o  or 
detached from either end of the car, and is of such con­
struction that it swings to follow the track as the car 
pae-ses around curve:3, its front portion running on pilot 
wheels and they being held firmly to the track at all 

times. so that the fendc'r \\ iIl not ride npon or over an 
object in the path of the car. A straight bar connected 
by hinges to the car platform forms the rear portion of 
the fender, and the pilot consists of a framework of 
slats or strips connected to a rear bar by chain. and 
springs, enabling the pilot to move bodil y to one side of 

the center of the car, allowing one side also to be pressed 
hack nearer to the car than the other, the springs return­
ing the pilot to its central position after the curve is 
passed. 

ing but little skill on the part of the operator. 

LAMP CHIMNEY. -Herbert R. Hill, Her· 
kimer, Kansas. A chimney which may be handled with· 
out leaving finger marks on the polished glass is afforded 

by this invention, and the chimney may also be placed 

on or removed from tl:te lamp when hot without burning 
the fingers . 'rhe chimney has In its base portion two 
opposite concavities, ground to be rough, and in these 
concavities are glued pads of felt, cloth, wood, or similar 

material. 

TOASTER. -James F. Elliott, Manson, 
Iowa. This is a simple, easily manipulated device to 
facilitate toasting bread and other food products, per· 
mitti ng one to properly expose the article to the fire on 
all sides withont bringing the hands uncomfortably near. 
The invention consists principally of a wirelike basket 
formcd by two leaves pivotally connected to receive be. 
tween them the article to be toasted, a crank shaft ex­
tending from one of the leaves to a handled frame, 
while a manually operated crank rod is connected with 

the crank arm. 

ROPE LADDER.-William P. Buckley, 
Oxford, N. Y. This is a ladder more particularly de­
signed for use as a fire escape, both in a permanent 

Bicyc.les Et c . form, whAre i t is attached to and made part of a build-, 
. ing .. or in portable form, to be carried by travclCfR for 

. 
BICYCLE PROPELLING 1?EVICE . - "VII . attachment to any building. The two side ropes are 

lIs G. Calderwood, :\l mneapolIs; Mmn . ,  an.d David W' I connected by tubular rungs through which and throngh 
Ell\, ar�s, Los .A�gel es. Cal . " htle the bIcycle ma�, each of the side ropes is passed a bolt, there being on 
accordlllg to th�s .'mproycment, be propelled III the Ordl- the ends of th e bolt semicircular washers to fit closely 
nary way, pr�vIsIOn IS als? made for tts propulsIOn by about the rope. Placed at frequent intcrvals on the 
compress�d air, sm!:le actlllg mr pumps beneath the han· rope are blocks of wnod to hold the ladder away from 
dIe bar bemg operated by rockmg the latter to compress the building. 
�ir in a reservoir of moderat.e cross section, but which 
occupies the whole central portion of the frame. The PR I NTING FABRIcs. -George Stokes, 

handle bar is used in the ordinary way to steer the front Philadelphia, Pa. This invention is for an improved 

\\-heel, and may be locked to prevent rocking to operate method and apparatus for preparing warp yarns for col. 
the pump, but in using the compressed air to aid the ored or pattern fabrics, more especially for tapestry and 

rider, a valve is opened permitting the compressed air to Brussels carpet, velvet and round wire. The apparatus 

pass to a motor on the rear wheel , the motor ha.ving comprises a serics of sets of printing mechanisms ,,,,'ith 

wings or blades against which the compressed air is which the yarns contact only at a point of impression, a 

directed . steam box, a bath and a drier, the yarns passing suc· 
cessively from one to the other, whereby different por. 

BICYCLE BRAKE. -Ch arles J. Staberg tions receive different impressions, which are then fixed, 
and Carl J. Pihl, Brookl yn , N. Y. 'l'he brake mechanism 
proper of this improvement is connected with the sprock. 
et wheel on the crank shaft, a link cxtending from there 
to a pivotal brake adapted to be pressed "pon the tire of 
the rear wheel, such pressure depending on the force 
applied in back pedaling, and being released as soon as 
the pedals are rotated forward. Tbe device wClghs bnt 
little, is not conspicuolls on the machine, and it also en­
ables the rider to stop pedaling and coast with bis feet 
upon the pedal. without applying the brake, the pedals 
then being used as coasting pins . 

lli e c h a n i c a l . 
CUTTER HEAD. -Geol'ge A. Ensign, 

Defiance, Ohio . A supcrior woodworking tool is provided 

by this invention, one more especialiy designed for shap. 
ing the iuner sides of vehicle wheel fellies. The cutter 

head is made in two dnplicate sections ,  adapted to be 
mounted on a ohaft or on a pedestal wbich carries the 
spindle of the knife setter, an arm carrying the setting 
tool . The knives are so held that their cutting edges en· 

gage the work at a yery effective angle, chip. breaking 
plates preventing the riving or tearing of cross grained 

stock, and there being spaces for the chips to fly readily 
from the cutters without clogging. 

W ELL PU:\,IPIXG POWER. -GeOl'ge W. 
Grimes, Bluffton, Ind. A power designed to red lice the 
friction to a minimum, and with which a series of sur­
rounding ,vells may be simultaneously pumped, is pro­
vided by this invention. The base 8il ls  are arranged in 

the form of a triangle, a post carrying a cap piece beini( 
extended upward from a base beam, and brackets se· 

cured to the base sills supporting sleeves, while eccentrics 

are mounted to rotate around the post. 'l'he pump actu­
ating- rods or lines cngagp ring plates on the eccentrics, 

and the entire construction exhibits simplicity and com­

pactness, its rigidity adapting it for use ,vhere great 

strength is required . 

SCREW THREAD GAGE . - Burnside E. 
Sawyer, Athol, Mass. This is a device consisting of a 

handle to the end of which are pivoted • s�ries of toothed 

blades or gages adapted for insertion in small and large 
threaded bores or sockets, and for use in all other prac­

tically accessible places, furnishing in compact and con­
verlient form all the pitches in ordinary use. In practice 
the several bladcs Will bear numbers indicating the par. 
ticular standard gages 011 their respective edges, the 
numbers running in order corrcsponuing to the grada­
tion of the gage teeth. 

llli � c el l a n e o u fl!l, .  
TYPEWRITING M ACHINE. - Man uel S. 

Carmona, Mexico, .M ex . 'rhis inven tion provides a ma­

chine in whicb only five keys need be employed, and 
with which and the connected mechanism all the signs, 
letters, figures and characters used in writing may be 

properly brou ght into actIOn, the machine being designed 

to operate as rapidly and with as good results as other 

machines which bave a key for each .letter or character. 

With the five keys nL,et.Hhree characters may be 
bronght into action uy striking one or more keys at a 

time, it not being necessary to look at the keys in writ 

ing at high speed, and one hand only need be nsed, thns 
allowing the hands to be used alternately. The machine 

is of simple construction, of small size and light in 

weight. 

A DEVICE FOR UNITING RUBBER H OSE , 
ETC., TO NOZZLES AND OTHER OBJECTs .-John T. Dun­

can, Toronto, Canada. A split tubular spring band, ac­
cording to this invention, i. formed with inwardly ex· 
tending beads, tbe band being arranged to be opened up 
to permit of springing it upon the hose, npon which it 
closes, when released, by its own resiliency, cansing the 

washed and dried by one continuous operation, effectinl/: 
a great saving in time, labor and machinery. 

ADJUSTABLE GARMEN'l' PATTERN. ­
Abram O. Hancock. New Orleans, La. A chart for 
draughting the waists of women's dresses is comprised 
within the scope of this invention, which consists in a 
certain construction by which the pattern is adapted to 
universal measurements. The patterns are provided 
with a series of adjuetably connected templets, by ex­
tending or contracting which on each other the measure· 
ment of the waist may be adjnsted. 

CHAIN LINKS. -Wil liam H .  Gri ffith, 
New York City. Three patents have been granted tbis 
inventor for three different patterns of links formed of 

a single piece of wire, in the first form the end portions 
of the wire being shaped into interlocking eyes located 
substantially ccntral between tbe ends of the links, the 
eyes being so shaped and arranged with relation to op­
posing abutment shoulders of the wire body tbat in· 
creased strain upon the cbain serves to clamp tighter 
both extremities of the wire upon the opposing sboul­
ders, rendering it impossible for the two ends of the 
wire to pull apart or become loosened and forming a 

chain of great strength and durabili ty . Another form 

of link is of simple elliptical pattern, bent out of a single 
pi2ce of wire without welding the ends, the link being a 
double one, of parallel folds, with the ends crossed and 

interlocked at one end of the link. In several forms of 
these links the portion where the ends of the wire are 
secured is designed to be swedged or drop forged in 
suitable dies. A third pattern of link, ' also of a single I piece of wire, is in what is known as the figure eight 

pattern, made by bending to the proper sl:tape and can· 
necting the ends by wrappine: or tying without welds ; 
two thicknesses of wire lic in the fork of each loop and 

one thickness of wire lies in each obtuse angle on the 
outside between the loops, forming a very compact knot 
and making a strong link in w bich the ends are secured 

by douhle and symmetrically arranged wraps. 

Designs. 

BICYCLI<; RAcK.-Adelbert O. Blethen 
and William J. Evans, Minneapolis, Minn. 't'he up. 
right of this rack is of bottle or demijohn shape, with 
elongated openings in its lower portion, horizontal side 
members extending np a short distance from the base , 
tbere beinrr Ilear the top of the upright panels for labels, 

etc. 

HAT PI�. -MaI'Y A. E. H ackett, New 
York City. This pin i s  formed with a long and a short 
straight portion, and intermediate bow or arch portion, 
enabling it to be readily passed through the hair and yet 

retained therein , being entered into the hat at opposite 
sides . 
. 

NOTE .- Copies of any of the above patents will be 
furnished by Munn & Co. for 10 cents each. 1'Iease 
send name of  th" patentee, title of in vention, and date 

of this paper. 

NEW BOOKS, ETC.  
THE HYDRAULIC GOLD MINER'S MAN· 

UAL. By T. S. G. Kirk patrick. With 
illustrations. Second edition, revis· 
ed and enlarged . London : E. & F. 
N. Spon, Limited. New York : 
Spon & Chamberlain. 1897. ' Pp. 46. 
Price $1. 

This work was originally intended to convey informa­

tion on mining elevated banks by means of hydranlic 
pressure, but as mnch attention has heen attracted to 
ri ver and placer mining, much has been added to this 
new cdition which will be found nseful to those who 

" WORK " HANDBOOKS. A series of 
man uals. By Paul N. Hasluck. 
London and Ne w York : Cassell & 
Com pany. About 150 pages each.  
Price 40 cents each.  

For practical instruction i n  numerons mechanical or 
art technical pursnits, these convenient little handbooks 
cover a wide field. They are fully illustrated, the de· 
scnptions of methods and means and tools employed 
for doing the work considered iu each volume are 
bronght fully np to date. and all in langnage so plain and 
simple that any yonth or the most uninformed work· I:lan may readily edncate himself to do the work de· 
scribed. The titles of the different volumes are : "Wood 
Finishing-staining, varnishing, polishing ; " U Boot 
Making and Mending-repairing, lasting, and finishing ;" 
" How to Write Signs, Tickets, and Posters ; "  H Cycle 
Bnllding and Repairing; ; " " Dynamos and Electric Mo. 
tors ; "  H House Decoration- painting, whitewashing, 
etc." There is not a person of average intelligence who 
could not in a short time learn how to make a living 
from consulting one or more of these volumes, and every 
one may learn from them better how to do the numerous 
small jobs which, sooner or later, come to most people 
to do . 
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tect, Binghamton, N. Y. 1----------------------6. Snburban residence at Overbrook, Pa., recently erect· (7217) G. G. S . asks : A cast iron ring 
ed for Charles Scott, Esq. Two perspective eleva· has a cross section 1� inches in diameter. The length 
tions and floor plans. A design treated in the of the axis of the cylindrical ring is 36 inches . How 
English style, half stone and timber, with many many ampere turns will be reqnired to drive 50,000 l ines 
excellent features. Mr. W. L. Price, arcbitect, of force through it ? A. 1080 ampere turns. 2. Sup. 
Philadelphia . pose there are 450 tUrIlS on it, how many amperes must 

7. Suburban dwelling at Newark, N. J., recently erected 1080 
for James Cadmus, Esq. A pleasing design in the -be driven through the coil ? A. 2 '4 - =2'4. 3. What 
Colonial style. Perspective elevation and fioor 450 

plans. progress has been made in the production of electricity 
, . direct from coal ? A. No progress by burning t he coa l . 

8. Modern dwelling at Prohibition Park, S. I., recently By chemical action in a cell electricity has been gener-
erected for Albert Wadhams. Esq., at a cost of ated from carbon, as a laboratory experiment, but uot $3,000 complete. Two perspective elevations and commercially. See articles in SUPPLEMENT, Nos . 629, 
fioor plans. An attractive design for a suburban 826, 1016, 1072 and 1107, price 10  cents each prepaid by 
dwelling;. Mr. John Winans, architect, Prohihition mail . 
Park, S. 1. 

(7218) J. B. S. H .  asks : For i n forma-
9. A cottage at Chevy Chase, Md . , recently erected for 

L. D. Meline, Esq. An attractive design , simple in tion as to the use of oil ?y
.
vessels during a storm at se�, 

treatment and pleasing in appearance. Architect, for U,e ,purpose of qUletmg the waves, etc. �. T1�I! 
L. D. Meline, Chevy Chase, Md. Perspectivc ele. subject IS treated of m SUPPLEMENTS 449, 590, , 39, 7 .0 

"ation and fioor plans. and 898. Price 10 cen ts each, by mail. We refer you to 
. . . the new SUPPLEMENT cat.alogue, sent. free, for reference 

10. A residence at Prohlbltiou Park, S. 1., recently ercct· to additional numbers. 
ed for Frank Burt, Esq. Perspective elevation and 

I fioor pla:!s ;  also an interior view. A pleasing de. (7219) G. A. H. ask s : 'Vill you give th e 
sign, with many excellent features. Mr. John H. solution and explanation of the fOlloW. ing ? Find the ra· 

Voxhead, architect, Buffalo, N. Y. dius of a .phcre having a capacity of one farad, having 

11. A gambrel roof cottagc ut Newton Centre, Mass. , giv�n the ratio of the ��ectrostatic to the el�ctromag. 
recently erected for Mesoro. Alvord Brothers. Per- ?etlc system as. 3 X 10 cm. A. The capaCity of an 

spective elevation and floor plans . An artistic de. lsol�ted spnerc, I . e. ,  a sphere so far �emoved fr.om ot?er 

sign. Mr. Charles L. I"enbeck, architect, Boston. ?odles 
.
as to be unaffected by t�ICIll, IS eq ual to

. 
ItS radIUS 

m centImeters when that capaclty IS expressed In electro-
12. Miscellaneous Contents : The overpr�duction of tall static units on the C.  G. S.  systcm. 'l'he capacity of the 

office bUildinl:B.-Concermng Colomal architecture earth is about 630 000 000 electrostatic units or abo t 
in New York.-Old Colonial ironwork, illustrated. 700 microfarads. A s�hcre whose capacity i� 1 fara� 
-Ventilation of gas·heated rooms.-An efficieut is then to the earth in th� ratio of I 000 000 to '00 � 
steam saver, iIlustrated.-Improved weather strips, number easil • calClllated since the radin

'
s of the ea�th 'at 

iIIustrated .-Artistic
. 

hardware, iIll1strated.-New the equator i� about 638:000,000 celltimeters. See " Les· 
parlor door hanger, I llustrated.-An ingenious color 
combination chart. _H Colophite. "-A refrigerator 

for pri vate residences, illustrated. 

sons in Electricity and .Magnetism, " by Silvanns P. 
Thompson, $1 .50, pp. 257, 345, 352. The mathematical 
demonstration is far too long for Notes and Queries. See 

The Scientific American Building Edition is issued I any good work on the theory of electricity-Nipber's 
monthly. $2.50 a year. Single copies, 25 cent�. Semi- ) H Electri city and :Magnetism," CUlllming's U Theory o f  
annual bound volnmes $2.00 each. yearly bound vol umes E lectricity." 
$3.50 each, prepaid by mail. Thirty. two large quarto 

pages, forming a large and splendid MAGAZINE OF 

ARCHITECTURE, richly adorned with elegant plates 

and fiue engravings, iIInstrating the most interesting 

examples of Modern Architectural Construction and 
allied subjects. All who contemplate building, or im· 

proving homes or structures of any kind, have in this 
handsome work an almost endless series of the latest 
and best examp les from which to make selections, thus 
saving time and money . 

Tbe Fullness, Richness, Cheapness and Convenience 
of this work have won for it the LARGEST CIRCULATION 

of any Arcbitectural Publication in the world. Sold by 
all newsdealers. MUNN & CO., PuBLISHERS, 

361 Broadway, New York. 

TO INVENTORS. 
An experience of nearly fifty years, and the prepara­

tion of more than one hundred thousand applications 
for patents at home and abroad, enable us to understand 
the laws and practice on both continents, and to possess 
unequaled facilities for procurIllg patents everywhere. 
A synopsis of the patent laws of the United States and 
all foreign countries may b e  had on application, and per­
sons contemplating the securmg of patents, eitber 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 AM>;HlCAN. 

, 361 Broadway, New York.. 
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ment. as the letter press. Advertisements must be 
received at Publication Office as early as Thursday 
morning to appear in the fuHowiIl£ week's issue. 
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SEND FOR CATALOG UE&­

A-Wood-working Machinery. B-Lathes, etc. 
SENECA FALLS MFG. COMPANY. 
ti95 \\' a t e r  St.,  Seneca Fails, N. Y. 

S C I  E N T I F I C AMERICAN SUPPLE· 
ME�'l'.-Any desired back number of the SCIENTIFIC 
A:\lEHICAN SUPPJ,EM_ENT can be had at this office for 
10 cents. Also to be had of newsdealers in all parts of 
the country. 

T H E  HALL  
B RA S S  P I P E  WRENOH.  

A P E R F E C T  'l' O O L  

W J'l' 1I F R I C T W N  «aup. 
Bus-"ings for all sizes and shapes. 

High ly polished pipes made 
up witbout scar or injury. 
For Circulars and Prices 

W A L W O R T H  M FG .  C O . ,  1 6  Oliver st., BOSTON, MASS. 

The Finest of Work 

B A R N E S' -

U PRIGHT DRi llS 

Everything you want to know about 
every Tool you can think of. Our 
new 1897 1'001 Catalogue is a veri­
table '1'001 Encyclopedia. A com· 
plete Tool List for Metal Workers 
and Mechanics of all kinds. Hand­
somely .bound in Cloth, express paid 
on receIpt of $1.00. Money paid for 
book will be refunded with flrst or­
der amounting to $IU.OO or over. 

Montgomery & 00.  
M A K E R S  A N D  J O B B E R S  I N  F I N E TOOLS 

1 0 5 F U LTON STREET, N EW YORK C ITY. 
TRA NSITS A N D  L EVEL ING  I NSTR U M ENTS. 

�LCflE� ELECTRIC LEVELS 

Sizes, 2 and 0 inches. Prices, 25 and 30 cents. 
For Book on ( C. F. R I C H A I{ J) " O N  & S O N ,  
( h e  Level. 5 P. O. Box 977, A th o l ,  Illas •• , U. S. A. 

ELECTRICAL APPARATUS REPRE· 
sented by Conventional Diagrams in Drawinlls.-Fifty 
diagramti showing the usual method of illustratinll elec­
trical apparatus in drawings. A labor saving paper. 
Contained in 8UPPPEME�T 1 1 0 6 .  Price 10 cents. 
For saJe by Munn & Co. and all �ew8dealers. 

A R M STRO N G'S P I P E  T H R EAD I N G  
- AND -

CUTTI N G·OFF MAC H I N ES 
Both Hand aDd Power. 

Sizes 1 to 6 inches. 
Water, Gas, and Steam Fit-
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universally ackn()llvledged to be 
THE BEST. firSendfor catalog. 

TH E A R M S T R O N G  M F G .  CO.  
Bridgeport, C onn. 

'Ve can furnish the Latest Improved Eyelet Machines 
for making shoe eyelets and speCial eyelets of all 
descri}Jtions. \Ve are also bUIlders and designers 
of Special V{ireworking Macbir.ery. 

fir Send for Circular. 

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

OATES ROCK & 
ORE BREAKER, 
Steam Ore Stamp, 
Mining Machinery, 
50 years experience as bullders. 

GATES IRON WORKS, 
1.t;;=;;;;;;if; ... ;;;i;iiii. Df!1pt. C, 650 Elston Aue., Chicago. 
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A N D  E A C H  B E A R. I N G  T H A T  D A T E, 
[See note at end of list about copies of these patents.] 
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Animal trap, W. B. Hargan . . . . . . . . . . . . . . . . . . . . . . . . .  500,723 
AutographiC register, C. E. Bechtel. . . . . . . . . . . . . . . .  500,6.18 
Awning ventilator, Lentz & Robinson . . . . . . . . . . . . .  590,706 
Bag. See Bicycle tool bag. Paper bag. Water· 
Bar��'�k���kdown, �'. W. C. Schaperkotter . . . . . . .  500,810 
Basin, portable shampooing, J. H. Haines . . . . . . . . . 590,833 
Battery. See Secondary battery. 
Battery p]u�s. machine for making storage, C .  

Potter . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  500,857 
Bearing, ball, '1'. J. Reid . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  500,627 
Bearing, ball, G. T. Warwick . . . . . . . . . . . . . . . . . . . . . . . .  590,710 
Bell, bicycle, Abell & Golf . . . . . . . . . . . . . . . . . . . . . . . . . . .  500.814 
Bell, bicycle, Flucks & McDonnell . . . . . . . . . . . . . . . . . . 500,0.;9 
Bell, bicycle, W. A. Penfield. . . . . . . . .  . . . .  . . . . . . . . . . . . '" 
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Bicycle attachment, self· balancing, J. B. Erwin . .  
Bicycle brake, E .  & C. K .  Davis . . . . . . . . . . . . . . .  . . . . . .  700 
Bicycle connection, M. B. Peugnet . . . . . . . . . . .  .' . . . . . . 500,�! 
Bicycle crank shaft, J. S. Alcorn . . . . . . . . . . . . . . . . . . . . �00,695 
Bicycle handle bar. J. H. La Fave . . . . . . . . . . . . . . . . . . 000,894 
Bicycle hanger, A. B. Pruden . . . . . . . . . . . . . . . . . . . . .  , .. 590,773 
Bicycle lock, F. A. Clarry . . . . . . . . . . . . . . . . . . . . . . . . . . .  5!K),803 
Bicycle stand. F. A. Pearsons . . . . . . . . . . . . . . . . . . . . . . . . 500,7G9 
Bicycle support and lock, G. L. Campbell . . . . . . . . . . 5oo,00!) 
Bicycle tool bag, F. C. Perkins . . . . . . . . . . . . . . . . . . . . . .  500.9:1G 
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Boat, B'. E. Mills . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  500,845 
Boiler. See Range boiler. Steam boiler. 
Boiler furnace. steam. J. Milton . . . . . . . . . . . . . . . . . . . .  500,846 
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Bottle and nipple, nursing, H. Meier . . . . . . . . . . . . . . . .  500,708 
Bottle cork retainer. M. O. Rehfuss . . . . . . . . . . . . . . . . 590,793 
Bottle, non·refillable. A. A. Bbise . . . . . . . . . . . . . . . . . . . 500,875 
Bottle, non-reflllable, E. E. Kerns . . . . . . . . . . . . . . . . .  500.741 
Bottle stopper, C. J. Malone . . . . . . . . . . . . . . . . . . . . . . . . .  590,7m 
Bottle washer. G. J. Stein . . . . . . . . . . . . . . . . . . . . . . . . . . . .  500,7'46 
Box. See Work box. 
Box for bottled beveruges, W. H. Price . . . . . . . . . . . . 590,858 
Brake. See Bicycle brake. Car brake. Magnetic 

brake. Walion brake. 
Bridge, draw, '1. E. Brown . . . . . . . . . . . . . . . . . . . . . . . . . . .  590,787 
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Brush, AbreU & Burjes . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 500,871 
Brush, A. C. Estabrook . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  500,720 
Brush handle attachment, Clarke & Armstrong . . 500,751 
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Buffing or polishing device, H. A. 'Vebster . . . . . . . .  591.J,714 
Burner. See G-as burner. 
Button, R. M. Tench . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  500,6!J2 
Button, double collar, H. Z. Kimball . . . . . . . . . . . . . . .  500,618 
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Can filling machine, C. S . .Bucklin . . . . . . . . . . . . . . . . . .  590,788 
Car brake, W. H. Carter . . . . .  . . . .  . . . . . . . .  . . . . . . . . . . . . 
Car chuck. P. H. Jacobus . . . . . . . . . . . . . . . . . . . . . . . . . . .  . 
Car, combination freight, S. Dunn . . . . . . • . . . . . . . . . . .  
Car coupling, J .  GoetteL . . . . . . . . . . . . . . . .  . . . . . . . . . . . . . 703 
Car coupling, G. C. Lewis . . . . . . . . . . . . . . . . . . . . . . . . . . . .  500,896 8:� ig�g���� %I:;':���::.·::::::::::::::::::.·:::::::.: g�:�i: 
Car, motor, G. K. Munro. Jr . . . . . . . . . . . . . . . . . . . . . . . . . 590,848 
Car, reversible street, J. J. Thompson. . . . . . . . . .  . . 500,';'78 
Car switcher, automatic, H. H. Roche . . . . . . . . . . . . . .  1>90,794 
Car ventilator, J. M. Daly . . . . . . . . . . . . . . . . . . . . . . . . . . . . 500,642 
Carbureter, D. J. Byrne . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  500,640 
Carpet fastener, A. R. Wilcox . . . . . . . . . . . . . . . . . . . . . . . 500,812 
Carriage curtain knob. F. A. Neider . . . . . . . . . . . . . . . f>90.768 
Carrier, Butler & Stansbury . . . . . . . . . . . . . . . . . . . . . . . . .  500,566 
Case. See Sketciling case. 
Cash register and illdicator. E. B. Hess . . . . . . . . . . . .  590,946 
Casket bandle, A. R. Krulll . . . . . . . . . . . . . . . . . . . . . . . . . .  500,947 8���� 8�;re�oi:l����I?��g:�ij��f.

h
��crae . . . . . . . . . . . .  590,666 

Cigar or cigarette holder for blowing smoke rings, 
C. Lomer . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 500,684 

Cigarette machine, �'. H. Richards . . . . . . . . . . . . . . . . . .  500,62n 
Circuit breaker. controller, '1'. Von Zweigbergk . . .  500,813 
Clamp. See Cultivator tooth clamp. 21g�g C:���;�fn�
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590,630 

cher . . . . . . . . . . . . . . . . . . . .  " . . . . . . . . . . . . . . . . . . . . . . . . . .  500,731 
Coal carrying vehicle. 1\ Meht . . . . . . . . . . . . . . . . . . . . . . 500,8!l7 
Cock, stop, W. J,. Stevenson . . . . . . . . . . . . . . . . . . . . . . . . . 500,691 
Colfee pot and boiler appliance, �'. Pardo . . . . . . . . . .  500,6"26 
Coffee roasting machine. Crawley & Johnstoll . . . . . 500.567 
Collar pad, horse, S. B. Parsons . . . . . . . . . . . . . . . . . . . . . 500,669 
Columns, means for sinking wall or other sup-

porting, R. S. Gillespie . . . . . . . . . . . . . . . . . . . . . . . . . . . 500,680 
Concentrator, G. Gates . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 590,789 
Condenser, exhaust steam , C. A. Johnson . . . . . . . . . .  500,740 
Cooling apparatus, J. T. Bentley . . . . . . . . . . . . . . . . . . . . 500,718 
Copying machine, F. '1\ Miller . . . . . . . . . . . . . . . . . . . . . . . 500,727 
Cotton gin, J. H. Heffner . . . . . . . . . . . . . . . . . . . . . . . . . . . . 500,682 
Cotton opening machine beater. A. T. Athertoll . . 500'[l6O 
CO

jfN:.
g
· H�;: �g�pfiiti.

li
8�·af���u

l
gl��:� �¥�Ri 

coupling. 
Coupling link, detachable, R. Holcombe . . . . . . . . . . .  500,515 
Crane. overhead traveling. W. H. Morgan . . . . . . . . .  500.84:7 
Cream separator, centrifugal, C. Hohnsbehn . . . . . .  5,\Xl,574 
Crusher, WIlliams & I!'rickey . . . . . . . . . . . . .  , . . . . . . . . . . .  500,748 
Cultivator, E. R. Williams et al . . . . . . . . . . . . . . . . . . . . . 51)0,694 
Cultivutor tooth clamp, E. C. Lester . . . . . . . . . . . . . . .  500,84. 
Current meter. alternating, R. Shand . . . . . . . . . . . . . . 500,650 
Cutter. See Weed cutter. 
Cycle fitting, R. G. Cornforth . . . . . . . . . . . . . . . . . . . . . . .. 590,825 
Danger SIgnal, McConayhy & McCormick . . . . . . . . . .  590,849 
Desk attachment, school, G. W. Boyd . . . . . . . . . . . . .  , 590,819 
Die. See Screw blank heading die. 
g:;��an,
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Drain, '1'raub & Helfrecht . . . . . . . . . . . . . . . . . . . . . . . . . .  ,. 500,779 
Drawers, J. A. Scriven . . . . . . . . . . . . . . . . . . . . . . . . 590,595, 500,596 
Drawing rolls of cotton machinery, clearer for, J .  

Thomson, J r  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 500,920 
Dress shields ,  detachable fastener for, G. Roberts 590.807 
Drilling machine, :h'. Fanning . . . . . . . . . . . . . . . . . . . . . . . 500,721 
J)rying cylinder. web, F. Wippermann . . . . . . . . . . . . .  500,� 
Dumping device, W. Wittig . . . . . . . . . . . . . . . . . . . . . . . . . 500,631 
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Electric meter shielding device, J£. ThomsOll . . . . . . 500,G53 
Electrical devices, safety fuse for, D. J. Cart� 

wright . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  500,750 
Electrical transformer, W. D. & J. W. PaCkard . . . . 500,852 
Electrolytic apparatus, porous diaphragm for, J .  

D .  Darling . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  500 ,826 

�1��:���7 a�¥. �!������.��: .��: .�� ' . .  ��.����: : : : : : : :  g�:� 
Elevator attachment, H. Mattullath . . . . . . . . . . . . . . .  5UO,667 
Elevator 

'§
earing, C. I. Hall . . . . . . . . . . . . . . . . . . . . . . . . . . 500,722 
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gine. 
Engine, F. M. Comstock . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  590.656 
Envelope, E. L. Miller . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  500,765 
Envelope, F. E. Munn . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  590,000 
Envelope, reversible merchandise, E'. V. Sleeth . . . 500,795 
Envelope. safety, J. A. Holly . . . . . . . . . . . . . . . . . . . . . . . . 500,890 
Eraser, mechanical, E. C. & A. J. Smith . . . . . . . . . . . .  500,598 
Excavating machine. M. A. Wheaton . . . . . . . . . . . . . .  500,!l26 
Extension table, C. N. Smith . . . . . . . . . . . . . . . . . . . . . . . .  500,915 
Feed water heater. L. M. G. Delaunay·Belleville . . 500,830 
b'eeder and safety attRchment, boiler, Garrigus & 

Galling . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 500,684 
Fence post, 1'. W. Larrabee . . . . . . . . . . . . . . . . . . . . . . . . . .  590,843 

�����,P��:e,CN S�t��le: : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : :  g�:ijH 
Fence wiring machine, picket, T. B. F'erguson. Jr. 500.701 
Fertilizer distributer and plant.er, hand, J. L. 

Pede . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . • . . . . . . . . 500,!lO6 
Filter, I,indsay & Tonner . . . . . . . . . . . . . . . . . . . . . . . . . . .  500,764 
Filter, rr. Linke . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  590,707' 
Filter, Wanner & Weaver . . . . . . . . . . . . . . . . . . . . . . . . . . .  500,8('>8 
�'ire alarm system, electriC, J. L. & G. B. Walker .. 500,60.1 
Fire door, A. J. lves . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 500,724 
Fir
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Fish hook. J. T. Killmeier . . . . . . . . . . . . . . . . . . . . . . . . . . . , 5!-().705 
Flanger. Bohnnenkamp & Lindsey . . . . . . . . . . . . . . . . . . 590,f.77 
Floor sleeve and ceiling plate, A. J. Beaton . . . . . . . . . ,00.717 
Flouring machine. H. M. Whitney . . . . . . . . . . . . . . . . . . 500,9.'1'9 
Fluid pressure engine, 14'. M. Comstock . . . . . . . . . . . . . 590,657 
Fountain. See Stock fountain. 
Fracture apparatus, N. Paquette . . . . . . . . . . . . . . . . . .  , '  500,6"..5 
I!'ramework for concrete iron construction. tubu-

lar, J . S. Small . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 500.600 
Fruit gatherer, O. A. Norlund . . . . . . . . . . . . . . . . . . . . . . 500,985 
Fruit picker, C. H. & J. W. Wald . . . . . . . . . . . . . . . . . . . .  500,923 
F'urnace. See Boiler furnace. Muftle furnace. 

(Continued on page 1138) 

.. WILLI AMS' SOAPS are for sale everywhere, but 
if your dealer does not s u p p ly you, we mail them-to 
any address-postpaid on rece ipt of price. 

Williams' Shaving Stick. 25 cts. 
Genuine Yankee Shaving Soap, 10 cts. 
Luxury Shaving Tablet, 25 cts. 

TH E 
J. B. WllLlRJlIS CO. 

Swiss Violet Shaving Cream, 50 cts. 
Jersey Cream (Toilet) Soap, 15 cts. 
Williams' Shaving Soap (Barbers ' ) ,  6 Round 

Glastonbury, 
Conn .• U.S.A. 48 LONDON, 64 Gt. Russe1l 8t. 

SYDNEY, 161 Clarence St. 
• Cakes, l lb., 4oc. Exquisite also for toilet. 

Trial cake for 2C. stamp. 

Buy Telephones \ HOISTlNG ENGINES 
ITi;'}JW. �A ,f.E'-�·?�\;�F� THAT A R E  G O O D- - N O T  " C H EAP T H I N G S . "  

The ditrerence in cost is little. We guarantee 
our apparatus aDd guarantee our eustomers 

agaiust loss by patent suits. Our guaran-
tee and instruments are b o t. h  ICoud. 

W E S T E R N  T E L E P H O N E  C O N S T R U C T I O N  CO . 
2 5 0 - 2 5 4  S o u t h  C l i nt o n  St . ,  Ch icago.  

Largest ]'fanufacturers ()f Telephones 
exclusively 'in the United States. 

The Van • 
Universal 

Norman 
Bench Lathe. 
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Grinder in one tool. rl'!1e 
best tool made for all kind8 
of small work. Made by 
Waltham Watch Tool C O .  

SPIUNGE'IELD. MASS. I ar Send for Catalogue. 

FIREPROOFING TESTS OF FULL SIZE 
Columns and Girders.-A detailed study of a disastrous 
fire in a supposedly fireproof building, together WIth 
diagrams and figures showing a plant for testing struc­
tural ironwork. 9 illustrations. Contained in SUPPLE­
MENT I O H 1 .  Price 10 cents. For sale by Munn & Co. 
and all newsdealers. 

This beats Wind, Steam. or Horse 
POWEr. We o ner the I 

WEBSTER 2J.2 actual horse power I for ¥t��es8 ����t�l�ash. Built on interchangeable plan. Bui l t  I of best material. Made in lots of leO 
��
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fir lVrite for Special Oa!.alogue. 
W E BST E R  M ' F ' G  C O . ,  

10'U West 15th Street, CHlCAGO, 

POWER ? POWER ? POWER ! 
Fifty per cent. increase at no additional exp�.nse. 

V I C T O R  VAPOR EN G I I E .. LOC A L  A G E NTS W A N T £ D .  
Steam and Vapor Launches 

Row and &ail Boats. 
Send fo���t���;:'d, Specify 

' . . 
T H O I. K A N E  &. DO. , �  . . -" . , 64·66 ,"Vabash av. , Chicago • .. :c • 

THE MACHINERY OF A NAPHTHA 
L�unch.-A detailed descri ption of the motive power 
of a Modern Naphtha LaunCh, with sectional views 
showing all the parts of the bOiler and engine. A most 
valuable paper. 4 illustrations. Contatned in SUPPLE­
MENT 1 1 04.. Price 10 cents. For sale by 111 unn & Co. 
and all newsdealers. 

THE OBER LATHES 
For Turning Axe, Adze. Pick. 
Sledge, Hatchet, Bammer, Au­
ger, File, Knife alld Chisel Han­
dlcs,Whiffletrees, Yokes. Spokes, 
Porch Spindles. Stair Ba: usters. 
Table and Chair Legs and otber 
irregular work. 

fir Send for Cirwlal" A. 
The Ober Lathe Co., C h agrin Falls, 0., U. S. A. 

DORMAN'S VULCANIZERS 
are used a l l  o v e r  the  wo r l d .  

Exclusive Manufacturers of  Steam Ma­
chines for Rubber Stamps. We also make 
Dry Heat Vulcanizer8. Complete outfits 
from $10 to $1,000. AU Stamp and Stencil 
Tools and Supplies. Brass and Steel Dies 
for all purposes. S{ a1 8, Engravmg and 
Die Sinking of all kinds. Established 1860. 
Printing Presses, with complete outfits, 
from $1 to $100. lIT Send for Catalogues. 

'l" H I<; -T. F. W. DOIl !'L\ N C O .  121 E. Fayette St.. B altimore, M d . ,  U .  S. A .  

. .  Q U E E N " A R CH I T E CT LEVE L $50 
I m p roved Transits & Leve l s  
Graduated entirely on our 
large dividing engines. Spe­
Cial award at the World's 
Fair. All kinds of Engineer­
jng, Surveying and Drafting 
Instruments and Materials. 
:!ired
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is mentioned. 
QUEEN & C O . ,  Inc., 1 0 1 1  C h e s t n u t  S t . ,  

I'b l l n de l p h i n .  

RUBBER STAMP MAKING. - T H I S  
article describes a simple method of making rubber 
��itI�Wcial�A�CI�
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perience in rubber stamp making. One iHustratioD . 
Contained in SUPPLEMENT 1 1 1 0 . Price 10 cents. For 
sale by Munn & Co. and all newsdealers. 

() I L. BOttl FrIctkn and 
Geared HOjst, from 10 to 50 
H. P., for lU i ll C l'.!! o tlull),­
r i el'!! , B o c k s .  etc. Great 
SaYinl;! over steam. espeCially 
wbere wood. coal or water 
are scarce Send for catalog. 
Guaranteed fully. State 8ize 
wanted. Address \\' t· h el· 
(� n �  n ll d  t.-�ll s o l i I i C  E I I ­
g i l l e  (J o . ,  40'� S. W. Boulevard, Kansas City, _Mo .. 

The " W o lver ine" Three Oy l i nder  Gas­
o l i n e  M ar ine  Engine .  

'l'he only rever8ing and self startinp: 
gasoline engiue on the market. Livhtest 
eng'ine jor the powe,,' built. PractlCally 

no vibration. Absolutely ,safe. 
Single, double, and trIple marine 
and stationary motors from %: to 
30 H. P. ar Write for cataloQlw. 

W O LVE R I N E  M O T O R  W O R K S ,  

G rand Rap i d s ,  M ich . 

L A U N C H  
Motor controlled from bow. 

Valve movement. 12 to 1. 16 
to 60 ft. Launches. 'rwin 
f5��14�.;'d

s
fo'h�i��

t
};ro llc�n�e� 

engineer or pilot required. 
Speed and safety guaranteed. 
No dallp:erous Naphtha or 
Gasoline used. No disajlree­
able vibration. 

9- Send 10 cents in stamps 
fOl" 18117 Catalog"e. 
It . J e rsey Av .• J e rsey C ity,  N. J .  

THE CHICAGO DRAINAGE CANAL. -
Descr lpt iun 01' a great engineerinJ;( work undertaken to 
prevent the contaminat ion of the Ci ty 's water supply . 
\Vith 6 i l l astrations. Cuntained i n  SCIEN'1'n.' IC A l'II EHI­
CA:-.' SUPPLEMENT. No. 1 0 1 .,. . Price 10 cents. '1'0 be 
had at this office and from all newsdealers. 

D R I LLING . MACHINERY. 
U FA C TU AEO B V  

WILLIAM S BROTH ERS� 
ITHACA, N.V. .. "" . . . " ... rn OR ON S I LLS, FOR 

OR SHALLOW WELLS, WIDI 
STEAM OR HORSE P O W ER 

S EN D  ,. O R  C ATA L O G U& 
:;:!II-AIIOR!:iS WI WAMS BR05.ITtlACA,"'.� 

No"W" R eady. 

MAG I C  
Stage Illusions and Scientific Diversions 

Including Trick Photograph y .  

COMPILED A N D  EDITED BY 
A�BER'1' A. 1I0PKINS. 

WITH AN INTRODUCTION BY 
HENRY RIDGELY EVANS. 

568 Pages, 420 I l l ustrat ions .  

Price, by mai l ,  $2.50.  
THIS new work on 

Magic, Stage 1I1u .. 
sions and rt'rick Pboto­
graphy appeals to the 
professional and the 
amateur alike. and will 
prove a welcome addi� 
tioD to any library and 
wiIJ be read with inter­
est by young and Old. 
I)'he illusions are well 
i l1ustrated by engrav­
ings which ful ly ex­
plain the nature of the 
tricks. Great attention 
is paid to the exposes 
of large and important 
il1usions. Some of the 
most important tricks 
of Robert H 0 u d i n. 
Bautier de Kolta, Kel-
lar and Herrmann are 

explained. Conjuring tricks are not neglected, and B'ire 
Eaters, Sword Swallowers. VentriloqUIsts, etc . •  a11 come 
in for a sbare of attention. The section devoted to 
.. PhotographiC Diversions " is very complete. iilustrat­
inll the most important forms of trick photographs 
which the amateur can make. 1'here is also a valnable 
Bibliog-raphy of Books on Natural Magic. 'l'be  book i s  a 
large octavo and is handsomely bound . 

ar- An illustrated Circular giving speCimens of tbe 
eng-ravings. together with a full table of contents. will 
be mailed free to any address. 

M U N N  & C O . , P U B L I S H E R S ,  

3 6 1  BROADWA Y ,  N EW Y O R K  C IT Y .  

KRAFT U B ERTRA G U N G S W E RKE R H E I N F ELD E N .  ��c;:�
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ltj , !,< O O  H .  P. N n W  A V A I I . A B L E ,  '['0 H E  I N C R E A ,.. I'; J 1  T O  :! (I , O l l O  U .  1'. 
The Company IS in a pOsition to let electric energy at exceptionally cheap rates and. on the most favora.ble 

terms. They also ofter to applicants wtshin� to establish themselves near the works,. S ll1table Jand on either the 
German (Badi.h) or the Swiss side of tbe Rhine. in the viclnity of important railway Imes. Cbeap labor. 

For further information please address Tb e Manager, K raftu bertrag u ng swerke,  Rh e i n le lde n ,  Switzerlan�.  

© 1897 SCIENTIFIC AMERICAN, INC.



DRAWING AND DES IG  
Mechanical & Architectural Drawing; Marine, "" =,,",," __ 
Stationary or Locomotive Engjneering;:Mining; 
Pro-pecting; Metal Pattern Cutting; Plumbing; 

:�i�����l, 3 1  C O U R SES �Y��ki!� 
Engineering; Surveying and Mapping; Book­Keeping , Shorthand ; English Branches ; 
Architecture; Electricity; Machine Design. 

�:!d�h. GUARANTEED SUCCESS. 
fe .. Moderate.  Advance .r I nstal lmentl. 
Cireular Free; Stat� subjtlct you wish to study. 
luwrnationnl t:orresponden�e S�hoolfl, Box 942, 

WASHINGTON, D. C., Bliss Building. 

Bliss School of Electricity 
r:rhe only institution teaching practical electrical engin­
eering exclusively. Laboratory equipment excellent. 
Courses open October 1st. Catalogue on application. 
.111 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 [ 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 11 I ¥OUN G MAN, LEARN SPANISH ! I  
� Our trade with Mexico and South America is be- � � ���i��d

v
5ci��:�g�td��is !�r:-:e:Eg�J'e�eengfr:t!: § §. mercial Spanish are securing fine positions. The § 

� new book . .. Commercial Spanisb," fits you to do � § Spanish business correspondence. Postpaid, $1. � � R I O  P U B L I S H I N C  C O M P A N Y ,  � � ADDRESS, 2 5 5  H A N D E L  H A L L ,  C H I CAGO , I l L. � 
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SCRE W - CUTT ING HIE HEAD S 
SELF-OPENING and ADJUSTABLE. 

The best die bead on the market. Some ad-
vantag-es " others." viz. : They are 
smaller. more no 

to by 

T H E  U N I VERSAL 
N E O S T Y L E  

An Inexpensive 
Duplicating Apparatus. 

.1\ Iways ready for use. Closed in­
st'mtl \'.  Any boy can take 2000 copies 
���un�.
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i t  looks like a personal letter. 
N E 0 3 T Y L E  C O M PA N Y .  9 6 · 1 02 Ch u rch 

DRY BATTERIES.-A PAPER BY L. K. 
Bohm, treatin

� 
of open circuit batteries, historical dry 

���t:�!:sbatt�r �r�o?{lr's
b�1\i�ire;.' a�31���e��cPe

a;�er61 
dry cells. With three illustrations. Contained in �CI­
ENTIFIC AMERICAN SUPPLEMENT, No. 1 0 0 1 .  Price 
10 cents. �ro be had at this office and from all news­
dealers. 

" I N ST R U M E N TS OF P R E C I S I O N ." 
Architects'. Engineers', S'!rveyors' I F. Weber & Co. and Draughtsmen's Supplles. 

Sole Agents for Rieller'B 
Patent Drawing Instru­
ments, and A. OT'r'S 
PANTOGRAPHS and 
PLANB1El'ERS. Etc. 

Large assortment of 
Mathematical Instru-

mentS and Materials for SchoOls and Colleges. Send fM 
catalooue. Vol. Ill, 1 1:. 2  Che�tnut  St., Phila., Pa. 

Branch Houses : ST. LOUIS and BALTIMORE. 

HALF A CENTURY OF CYCLES. -AN 
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to
�g: R Lone-shaker " and its successors. The tricycle. Tbe 

modern wheel. Cycle building a science. Points of im­
provement. The pneumatic tire. A hand and foot 
cycle. Witb 9 illustrations. Contained in SCIENTIFIC 
AMERICAN SUPPLEMENT. No. 1 0 1 2 .  Price 10 cents. 
To be had at this office and from all newsdealers. 

H AW K I N S '  N EW C A T EC H I S M  O F  E LE CT R I C ITY 
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gold titles and €'dges. Strict­
ly .. Up-to-Date." Postpaid, 
$2.00. THEO. AunEL & Co .. 
63 F'ifth Avenue, New York, 

Cb� Cy,,�writ�r Excbang� 
t � Barclay St . •  

N EW Y O R K  
1 5 6 Adams S t  . •  

C H I CA G O  
3 8  C o u rt S q u a r e .  

BOSTON 
8 1 8  Wyandotte St . •  

KANSAS C ITY. MO.  
We wilJ save you from 
10 to 50% on Typewri­
ters of all makes. 
ur Sendjor Catalogue 

The only Filter Removing Typhoid and Cholera 
BaciUi. Tested and indorsed by many 
leading authorities in Europe and Am­
erica. It gives a continuou� "flow of fil­
tered water. absolutely free from germs. 
It is easily cleaned, as all impurities re­
main on the surface of the filtering 
cylinder. Cylinders can be sterilized by 
bOiling in water for one hour. Send for ��I���C':.�� l'iJ"e"J"t; ��.� ::�kf��� 

See IUus. Article in Scientijie American • •  Twne 23. 1894. 

Mannfactory Established 1"61. 
LEAD PENCILS. ()OLOR�1D PENC1LS, �LATE 
PENCILS. WRITING SLATES. STEEL PEN::>. GOLD 
PENS. INKS. PENf'IL CASES IN SILVER AND 1 1"  
GO LD. STA'1'WNERS' RUBBER GOODS. RULERS. 
COLORS AND ARTISTS' MATERIALS. 
78 R eade Street . N ew York,  N .  Y .  

Manufactory Established 1"61. 
H A R O T M U T H ' S  D R AWI N G  

P E N C I LS 
AND 

C O PYI N G  
r�� ���l.r.

es
�v��;

c
i�c�r.::,��ag�����t�� PEN CI  LS 

ma.li, engineer, copyist, � h ·  . clerk .• and everyone using 0 �1�1l0 0"'" pWClIs, should try the ' "'" 
Once tried, alwa'ys 'u�md thereafter. lfor sale by all Sta� 

tioners and Artists' Material Dealers. Iar" Sample free i'��:'r'lio!�!.?fir�Ji.H�: ��rk.Imp
o
rters. 

'titutifit �tutrttau. [OCTO BER 9, 1 897. 
Game board. N. W. Barnett . . . . . . . . . . . . . . . . . . . . . . . . . . 590.785 
Game counter, H. H. Turner . . . . . . . . . . . . . . . . . . . . . . . . 500.921 
Garden tool. hand. G. W. McComas . . . . . . . . . . . . . . . .  590.1& 
Gas burner. incandescent. J. Warry . . . . . . . . . . . . . . . .  590,693 
Gas burners. automatic regulating device for. C .  

W. Knight . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  590.892 
Gas burners. mounting incandescent mantles on. 

W. H. A. Sieverts . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  500.86.') 
Gas engine, A. J. 1'ackle . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 500,700 
Gas furnace, regenerative. F. Siemens . . . . . . . . . . . . .  500.864 
Gas generating apparatus, acetylene, H. J.J. Pyle 

et al. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  . . . . .  . . . .  590.592 g::.��;h��i�f :�8�p
aJ�:at�c

s
ei����:n!f�ct��r�� 590,674 

J. H. Ladd . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  590.8!l:l 
Gate. See Irrigation gate. Railway crossing gate. 

SWInging gate. 
Gate opening or closing device. }i' . G. & A. J. 

Gibbons . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  590.702 
Generator. See Steanl generator. 
Glass. See Magnifying glass. 
Grinding machine, sickle. C. Miessner et al . . . . . . . .  590.800 
Grinding machines. micrometric adjustment for, 

C. H. Norton. . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  . . . . . . .  69).850 
Grip or bicycle lock, automatic telescope, W. F. 

Garrett . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 590.61:! 
Gun. magazine bolt, J. Hanson . . . . . . . . . . . . . . . . . . . . . . 590.8:.14 
Handle bar. adjustable, A. B. Simons . . . . . . . . . . . . . . 590.672 
Handle for sheet metal vessels, C. L. Wagandt . . .  500,781 
Harvesting machine, rr. H. Brown . . . . . .  , . . . . . . . . . . 59).821 
Hat fastener, A. J. Carlson . . . . . . . . . . . . . . . . . . . . . . . . . .  590.802 
Hat fastener. E. Hundhausen . . . . . . . . . . . . . . . . . . . . . . 590,8,')9 
Hat fastener, D. O'Brien . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 590,904 
Hay and atock raCk, combined, J. P. Hansen . . . . . . 590.614 
Hay loader coupling'. P. H. Conner . . . . . . . . . . . . . . . . . .  590.610 
Heater. See Electric heater. Feed water heater. it:���: r.. :o::.����:::. ':::. '::: . . :: '. ':::::::. ':::. :: .. ::: �:� 
Hmge. gate. G. H. Choate . . . . . . . . . . . . . . . . . . . . . . . . . . . . 590.880 
Hinge, spring W. K. Henry . . . . . . . . . . . . . . . . . . . . . . . . . 590,572 
Hog catcher. W. E. Tidier . . . . . . . . . . . . . . . . . . . . . . . . . . .  590.747 

�6���n�;���R :ooIfc. ���� iioo'Ii: " . . . . . . . . . . . . . . 590,587 

Horse detacher, G. H. DaYis . . . . . . . . . . . . . . . . . . . . . . . .  590,135 
Horseshoe. G. rr .  Berryhill . . . . . . . . . .  " . . . . . . . . . . . . . .  590.814 
Horseshoeing apparatus, G. Barcus . . . . . . . .  ":. . . . . . . .  500,800 
Horses. means for checking or stopping. H. Dal� 

wigk . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  590.658 
Hose bridge. F. P. Gerstner . . . . . . . . . . . . . . . . . . . . . . . . . .  590,754 
Hose coupling, C. Prevet . . . . . . . . . . . . . . . . . . . . . . . . . . . .  500.500 
Hose supporter. O. Bagley . . . . . . . . . . . . . . . . . . . . . . . . . . . 500,676 
Hot air blast. J. II. Evans . . . . . . . . . . . . . . . . . . . . . . . . . . . . 500,612 
Inking pad. J. H. Melven . . . . . . . . . . . . . . . . . . . . . . . . . . . .  5!l0.898 
Insulator. Grimm & Nessler . . . . . . . . . . . . . . . . . . . . . . . .  ; 590,832 
Insulator, F. M.  Locke . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  590.806 
Iron sponge, continuous process of reducing. G. 

M. Westman . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 590.925 
Irrigation gate • •  J. Moffatt . . . . . . . . . . . . . . . . . . . . . . . . . . . . 590.728 i :��or ���s���f� ag�'tt:' �1�� 1���' Carter . . . . . . . .  500.698 
Jar holder, fruit. E. K. & W. S. Sheppard . . . . . . . . . .  590.710 
Joint. See Brush slip jOint. Rail joint. 
Kinetoscopic films. etc., means for guiding. L. E. 

Henriet . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  590.837 
Lamp. bicycle, H. W. Sturges . . . . . . . . . . . . . . . . . . . . . . .. 590.m9 
Lamp chimney holder. R. E. Alfred . . . . . . . . . . . . . . . . . 190.608 
Lamp. electric arc, H .  Leitner . . . . . . . . . . . . . . . . . . . . . .  590,725 
Lamp, electric arc, A. POulsen . . . . . . . . . . . . . . . . . . . . . .  590,670 
Lamp fixture. · incandescent electric. B. B. Hoff� 

man. . . . . . . . . . . . . . . . . . . . . . . . . . . . .  . . . . . . . . . . . . . . . . . . .  590.838 
Lamp for generating and burning acet.ylene gas, C. W. Beck . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  590.941 
Lamp for street use, incandescent gas, A. C. Nier. 

meyer . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  590.586 
Lamp igniting device. bicycle, Rafel & Knoerzer . 590.911 
Lamp. incandesce�t, J. Bradley . . . . . . . . . . . . . . . . . . . . . 500,786 
Lantern slide mOVIng device, H. Newman . . . . . . . . . 590.903 
Last block fastener, F. E. Benton . . . . . . . . . . . . . . . . . . 590.7]9 
Lasting machine. Bullard & Hamm . . . . . . . . . . . . . . . . . 590.639 
Lathe dog. G. It. G. Wren . . . . . . . . . . . . . . . . . . . . . . . . . . . . 590.601> 
Lathe stop mechanism. engine. E. Earle . . . . . . . . . . . 590,736 Lawn sprinkler. C. L. Travis . . . . . . . " . . . . . . . . . . . . . . . . 590,780 t��1�:�n��lt.:.p.f:��f�a�· &\l:;{J�ier8ki : : : : : : : : : :  g:5:� Light. See Welsbach or other light. 
Lock. See Grip or bicycle lock. Seal lock. 
Lock. C. J. Blackburn. . . . . . . . . . . .  . . . . . . . . . . . . . . . . . . .  590.818 
Lubricator. G. E. Davis . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  590.611 
Magnetic brake. W. Stanley . . . . . . . . . . . . . . . . . . . . . . . . .  500.777 
Magnifying glass. A. Wagner . . . . . . . . . . . . . . . . . . . . . . . 090.798 
Measuring instrument, electric. E. Thomson . . . . • .  590,654 
Measuring machine, pill, Z. W. Sturtevant . . . . . . . .. 590,635 
Mechanical movement, J. H. Youngken . . . . . . . . . . .  590.929 
Meter. See Current meter. 

���id� agE:�t��!ri'i�i�:���rd. A. Webber . . . . . . . 590,782 

Monuments, ad�ustable letter and figure for in-
scribing, P. �. McGee . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 590,668 

Motor. See Water motor. 
Mowing machines. device for connecting bunch-

ing attachments to, 9. 'I'. Boyer. . . . . . . . . . . . . .  . .  590.565 
Muffle furnace for treatIng glass or pottery ware, 

A. Helzel . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  590.737 
Musical instrument. W. Schneider . . . . . . . . . . . . . . . . . .  590,631 
MUSical instrument, mechanical, L. Stocker . . . . . . . 590,:H1:I 
Newspaper folding and addressing machine, au� 

tomatic. C. N. Walls . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 590.733 
Nut lock. W. Jobson . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 590.6!7 
Nut lock. W. J. Reynolds . . . . . . . . . . . . . . . . . . . . . . . . . . .  590.628 
Nut, vehicle axle. H. M. Scarritt . . . . . . . . . . . . . . . . . . . .  590.912 
Ore concentrator, A. R. Willley . . . . . . . . . . . . . . . . . . . " 500,675 
Ore separator. magnetic. L. G. Rowand . . . . . 590,808, 590,809 
Ores, process of and apparatus for electrically 

treating. �'. II. Soden . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  590.673 
Ores, separating, B. F. House . . . . . . . . . . . . . . . . . . . . . . .  590.739 
Ores. treating rebellIOUS, W. 1 •. nrown . . . . . . • . . . . . . 590.801 
Oyster dredge, A. H. Van Sciver . . . . . . . . . . . . . . . . . . . .  590,712 Package closure, G. Pendleton, Jr . . . . . . . . . .  b90.007, 590,908 
Pad. See Conar pad. inking pad. 
Pan. See Dish pan. 
Paper bag. square bottom. D. AppeL . . . . . . . . . . . . . . . 590.559 
Paper box machine, A. Birnie . . . . . . . . . . . . . . . . . . . . . . . 500,6Y7 
Paper box machine, E. H. Taylor . . . . . . . . . . . . . . . . . . . 590,652 
Parcel fastening device, J. E. Purdy . . . . . . . . . . . . . . . .  590,591 
Pedal and toe clip, combined spring, M. Mat� 

thews . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 590.685 
Phonograph. T. L. Dennis. Jr . . . . . . . . . . . . . . . . . . . . . .  590.64:J 
Photograpnic print washer, F. Shurig . . . . . . . • . • . . . • 500,632 
Picker. See F'ruit picker. 
Pin. See Safety pin. 
Pipe. interiorly lined, E. C. Storrow . . . . . . . . . . . . . . . .  590,811 Pipe or rod wrench. 1'. J. Baker . . . . . . . . . . . . . . . . . . . . . 590.562 Pipe wrench, H. Parmelee . . . . . . . . . . . . . . . . . . . . . . . . . . . 590,853 Pipes, apparatus for manufacturing solI. R. Camp-bell . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 590.820 
Planer and sander, double, E. B. Hayes . . . . . . . . . . . . 500.836 
Planing machine cutter head. E. B. Hayes . . . . . . . .  500,.s88 
Planter. potato. M. F. Myers . . . . . . . . . . . . . . . . . . . . . . . .  590.621 
Plow and harrow, combined. J. Rife . . . . . . . . . . . . . . . .  500,671 
Plow point, removable, J. Sutton . . . . . . . . . . . . . . . . . . .  500.776 
Pneumatic dispatch tube switch. C. ]i'. Pike . . . . .  ' " 590,770 
Pneumatic dispatch tubes, expansion Joint for. 

C. F. Pike . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 590.771 
Pneumatic dispatch tubes, gate operating device 

for. C. B. Allen . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 590.784 
Pneumatic motive power, L. II. Mayer . . . . . . . . . . . . . 590,686 
Pneumatic tool, F. E. Harthan . . . . . . . . . . . . . . . . . . . . . .  590,661 
Post. See Fence post. 
Pot. See Coffee pot. 
Potato dlg�er, C. Hartmann . . . . . . . . . . . . . . . . . . . . . . . . . 590.571 Powders, process of and apparatus for making smokeless. �'. G. Du Pont . . . . . . . . . . . . . . . . . . . . . . . . 590.931 Power. See pneumatic motive power. ��f��in�' d�vr.;rJ'�;iicaie: · W: ii':Pi'ke: 'j.: : : : : : : :  g�:Wz Pr!nt�ng machi�e. H. A. W. Wood . . . . . . . . . . . . . . . . .  590,604 PrIntIng machInes, doctor for fabriC, H. E. Green . . . . . . . . . . . . . . . . . . . . . . . . . . . " . . . .  . . . .  . . . .  . . . . .  590.660 ��t����: p;:::s 

i
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E·t������ . . ·mec·h� 590,790 

anism. W. S. Huson . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 590.617 
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t
t����e�y ::::. :.':::::: : ...... :.��. :�: ��:��� PyrotechniC signal, C. Brunot . . . . . . . . . . . . . . . . . . . . . . 590.822 

Rack. See Hay and stock raCk. 
Rail joint. J. Beadle. . . . . . . . . . . . . .  . .  . . . . . . . . . . . . . .  590.816 Rail joint. J. H. Fowler . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 590.679 Rad JOInt support. W. Brugler . . . . . . . . . . . . . . . . . . . . . .  590,878 Railway crossing danger signal. O. P. Bonner . . . . . 590,877 Railway crossing gate. L. Harris . . . . . . . . . . . . . . . . . . . .  500,757 Railway. electric. J. W. Darley. Jr . . . . . . . . . .  590.881. 590.882 Railway signaling, electric, J. B. Struble . . . . . . . . . . 590.5W Railway. street, W. Pierpoint . . . . . . . . . . . . . . . . . . . . . . .  500,192 Railway switch, automatic. A. G. Lawrence . . . . . . 590,948 Range boiler, 1\ J. McKeone . . . . . . . . . . . . . . . . . . . . . . . . 590,584 Rat trap. O. P. Hill . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  590.646 Refrigerator meat wagon, H. J. Kelly . . . . . . . . . . . . .  590,891 Register. See Autographic register. Cash regis-ter. 
Rheostat. T. M. Pusey . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 590.910 
Rolling railway car axles, etc .• machine for. F. A. 

Phelps. Jr . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  590.855 
Hoof jack. adjustable. R. Wilken . . . . . . . . . . . . . . . . . . . 590.949 
Rotary engine. O. C. FItts . . . . . . . . . . . . . . . . . . . . . . . .  " . .  500.88B 
Rotary engine. B. M. Long . . . . . . . . . . . . . . . . .  " . . . . . . .  590.581 
Rounding and channeling machine, rough. A. E. 

Smitb. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 590.597 
Safe door, circular, W. Corry . . . . . . . . . . . . . . . . . . . . . . . . 590,943 
Safety pin. E. McConnell . . . . . . . . . . . . . . . . . . . . . . . . . . . .  590.622 
Sash attachment, window, G. Gibson. . . . . . .  . . . . . 590,fl4fl 
Sash holder. H. A. Waas . . . . . . . . . . . . . . . . . . . . . . . . . . . .  590.797 
Saw shaping and sharpening device, W. A. Wil-

cox . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 590.869 Scallolding. extensible support for. G. J. Rexroth 590.774 
Screen. See Window screen. 
Screw blank heading die. H. K. Jones. . . . . . . . . . .  . . .  590.577 

(VonUnued on paqe 189) 
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of X Ray Supplies. 

t 7 Bromfi e l d  St • • Bosto n .  Mass.  

T H E B E ST 

SEARCH 
LIGHTS 

for River, Lake and Marine Use 
are made by 

THE BICYCLE : ITS INFLUENCE IN 
Healtb. and Disease.-By G. M. Hammond. M.D. A val­
uable and interesting paper in whicb the subject is ex­
haustively treated from the following standpoints : 1. 
[h�e c��'e

o
�;�:ilo�; �rs�:�:g�

s ���i���d i�'s�f:N�iF�� 
AMERICAN SUPPLEMENT. No. I O U 2. PrICe 10 cents. 
To be had at tbis office and from all newsdealers. 

T H E  CAR L I S L E  & F I N C H  CO. I Sixth Street. Ci ncinnati .  Ohio _ �� _ ______________ _ 
po- &ndjO'l" Oatalogue A. � o· 

� : ,  I � 

SO YEARS' 
EXPE R I E N CE. . ;#  .�_. 

C O py L E T T E R S  
fifteen a minutel all legible, use m:: im­
proved automatlC copying machine. 

ur Send jor illustTated circular. 
JOHl\ H. AN nElt�() N .  

910 MOIlRdnock. C H I C A GO .  PATENTS 
TRADE M A R KS, 

D E S I C N S, 
COPY R I C H T S  &0. 

Anyone sending a sketch and description may 
quickly ascertain, free, wbether an invention is 
probably patentable. Communications strictly 
confidential. Oldest agency for securing patente 
in America. We have a Washington office. 

Patents taken tb.rough Munn & Co receive 
speCial notice in the 

SCI ENTI F IO  AMERI CAN, 
beantlfully illustrated. largest circulation of 
$f.�B�i�

n
�g�lig�.
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BO�K ON PATENTS sent free Address 
M U N N  & CO. , 

361 Broadway. New York. 

FOR SALE.-Roy's Patent Reversing Gear for .team 
engines, described in Scientific American, Septe.mber 4. 
For information address D. 'N . Ruy. Tucson, ArIzona. 

SUGAR REFINERIES.- Complete Plants ship­
ped, inspected. etc. General Supplies for the Industry. 
We undertake to represent Foreign Houses. G. Cam­
bray & Company, Advising Ii�ngineers for Sug-ar Refin­
eries, 24. Rue de Dunkerque, Paris, France. 

VAPOR LAU NCH Comp lete 
ROW. SAIL and STEAM BOAT8. fo r $ 1 50 .  
RACINE YACHT AND BOAT WORKS, 

Racine Junction, Wis., Box A. 

� .A. N' T El D  
A thoroughly practical machinist to take charge of a 
smal1 machine shop within three and a balf miles of 
New York City Hall. Must be a man competent to 
manufacture machinery SImilar to windmills. pumps, 
porteble engines or mowing machines. Only those bav-�� eN.er
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York, N. Y., by letter only. 
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i OUR GREAT POPULAR OFFER ! i 
� ..../""\../'.....r...r-...r...r...r...r...r���_ \ti (I) \Ii 

i A Complete Electrical Library I 
(I) \Ii m BY PROF. T. O'CONOR SLOANE. $ 

i 5 Volumes for $5.00. i 
(I) � � \Ii (I) \Ii � \Ii (I) A VALUABLE  AND  I N D I SPENSABLE AD D I T I O N  TO ANY L I B RARY. \Ii (I) \Ii m �-"'-����� $ � THOUSANDS of ambitious men, young and old, who are thirsting for a practical knowledge � 
.. " of the science of Electricity, and desire to become electrical engineers. are prevented '" a� by circumstances from attending the hig'her institutions of learning. These will hail with $ 
(I) delight our liberal offer and the exceptional opportunity of obtaining \Ii (I) \Ii i lin EI�ctrical Education at a nominal £O$t i m by securing the five following books by Prof. T. O'CONOR SLOANE . compnsmg a COMPLET" $ 
(I) ELECTRICAL LIB RARY. in which the various branches of electrical work may be thoroug hly \Ii � stUdied. The following is a synopsis of Bome of the contents of the five volumes : $ 
(I) \Ii m E l ectricit}. Simp l ified . i;!,�

s
s;'iri';t,�� 5 Volume $ 

tI� :;;:�i'!!'����is t'i::e��:�bJJ�y t��
e
��f��Ir.l� t� S ,Ii �) the ordinary man it is all a mystery. 'rhis book f $5 00 ,t/ tI� l:'�:���
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t
dt&e���r .;';�fa'l:si�:'ner���'r� or . \Ii � acid can send a message around the globe ; how �lil? a� a bundle of copper wire rotated by a steam en- �Ii � �i�:ei:�e��.
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i
gf g:1���l��s��� �'? �b and scope, the subject is made exceedingly sim- ,', (I) pie. 158 pages. illustrated. Price $1.00. \Ii m Arithm etic of E lectricity. Atfc":Jc- �t i'6 treatise on electrical calculations of all kinds \Ii t 

.

. \.' reduced to simple rules and i llustrated by prac- �'lil? 
�, ����u��?:�
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a
s� , m useful works published on electriCity. 138 pages. $ 

(I) Illustrated. Price $1.00. 
i'6 ,Ii a� Electric Toy Making.  Rifl:tr!� $ 
(I� and Electric Motor Construction. A work ,Ii tI� for amateurs and young folks. Shows how to ,Ii � ���e��. bji��e����trb�a�a����· ��to�rec�r1�I:I \t, �. �. instruments in general. 140 pages. illustrated. � ". Pri ce $1.00. w m How to Beco m e  a Successful i 
(I) Electric ian . ��;C";;:�o;;�

w
a 
t
�:lf�t����� \Ii t.·�· electrical engineer without the Ilreat expend- �lil? 0:, iture of time and money incident to a college , (I) course. 189 pages. illustrated. Price $1.00. \Ii (I) \Ii (I) T H E  STANDARD ELEOTRI OAL D I CT IONARY .  :S�e�

n
�

s�r�c'i�?��l ,:gi��;g. 
a
guir!�f� \Ii t alike for the student and professional. A practical handbook of reference containing definitions of W �.' .' about 5,000 distinct words, terms and phrases. Definitions are terse and concise and include every term ! o:,� used in electrical science. An entirely new edition brought up to date and greatly enlarged. '" t ������. b���p\��e.Pg���r:�o:nJ�o�

l!e�feOn�esM�p
t.i'ge�

e.� il?��t:�ti��ts� tC;ic�'$t.oo.
ss of this branch of ,fj 

w \Ii m ar' These val uable books can be h ad separately at the p u blished prices. $ m • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • .  � 
(I) SPECIAL OFFER to read�rs C!f the SCIENTIFIC AMI!RIC1'N \I, (I) and t heIr frIends. We are able to furmsh ,Ii (I) the above five volumes. handsomely ,Ii (l)m' . . bound, and inclosed in a neat folding box as shown in the illustration, at the Special �� Reduced Price oC Five Dollars Cor the COlllpl ete Set. You save $2.00 by order- w �. �. ing the complete set. Sent by mail or express. prepaid, to any address in North America. }� " To foreign countries. by mail, post-free, in separate parcel�, at the same price. '" m $ 
(I) \Ii � A $7.00 E L ECT R I CAL LI B R A R Y  FO R $5.00. \Ii i. :. 5 VO L U M E S . --- 1 300 PAC E S . --- OV E R  450 I L L U S T R A T I O N S .  I 
.. " po- Send for special circular of the complete contents of ali of these books. Also for our \Ii (I) complete 116 page book catalogue sent free to any address. 'Ii � � .  I MUNN & CO., Publishers. 3 6 1  Broadway, New York. I 
�EE�EE�EeEEEEEEE�EEEEeEEEeEEE� 
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R EADY FOR AC E NTS 
MARK 
TWAI N'S 
NEW BOOK 

. .  Fol lowi ng the E q u ato r " 
Is the title of Mark 'fwain's story of hIS 
Journey Around the World, 
through A ustroIio, Ind Ia, 
South A f r i c  a, etc. The 
Author'. M(U!/;erpiece. A 
suCcess f r o  m the start. 
Enormous sale assured. �ogf? ft.GE�ic'u�:Nleff. 
Write for circulars and terms. 

THE AMERICAN PUBLISHING CO. 
224 Asylum St., Hartford, Conn. 

IT COSTS N OT H I N C  TO TRY ! 
All steam users can save time 

ouey and trouble wltb the 
simplest. safest and most 
:��:
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)lEYNWZ

exi8t­
STEAM TRAP Guaranteed never to 

wear out. Look at the 
cut and Bee how it's 

ESTABLISHED 1874. �g�
e
8�v�ai� ��ai��� 

one year anll I 'l l furni�h the trap free. � See mus. 
notice Sci. Am. July 13, IBm'. Sale AmerICan Mfr. 
Wm. S. Haines, S 136 S. 4th St., Phila., Pa. 

SO S I M P L E  A C H I L D  CAN USE T H E M  
S U N A R T  

MAGAZINE CAMERA. 
Folding Cameras. 

ts1tgi'f&. 
ra�8A�� iYlfn1g:, �� 3J.9 picture. $5. 

or Send 2 cent stamp for 
lllustrated Catalogue. 

S U NART PHOTO C O .  
5 AQUEDUCT STREET. ROCHESTER, N .  Y .  

THE POLARIZING PHOTO-CHRONO­
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most remarkable scientifiic instruments ever devised. 
Fully illustrated. Contained in SUPPLEMENT 1 09 6 .  
Price 1 0  cents. For sale by MUDn & Co. and all news­dealers. 

- ---' W O O D E N T A N K S .  
For Railroads. Mine and Manufac�orie8. 

Builders of Steel ':rowers and Tanks. 
La. Red Cypress Wood 'ranks a specialty, 

W. E. CALDWELL CO., 
217 E. Main Street. Louisville. Ky. 

INSTRUCTION AND AMUSEMENT 

T I LC H M A N ' S  P AT E N T  
SAN D B LAST 

M AC H I N ERY 
For removing the scale from castings and metals of 

all kinds. ar- Send for catalogue. 
W A R D  &. N A S H , 

26 Pu rchase St . ,  Boston.  3 6  So. Canal St •• Chicago.  $45 Plating Dynamo for 50 
gallons Nickel Solution. 
�re':,r.rg
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tt
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power. All-sizes, best cODstruction 
��!tS��� ��::8Y�::IfI��t:i-t ��� 
trio Manufacturing Co .• 1'roy, Ohio. 

ACETYLEN E APPARATUS. -ACETY-
JeDe number or the SC IEYl'IFIC A l'rJ EHICA N SUPPLE­
MES'T, describing, With fnti i l l ust.rations, tne most 
recent. simple. or home made and commercial apparatus 
for ji!eneratm", acetylene on the lar/iZe and smal ,l 8cale. 
'!'he ji!a8 a8 made for and used by the mlcrosCOple! and 
!!Itudent ; ita use in tbe mali!ic lantern . .rhe new .li.ren�h 
table Ia.mp mak.ing its own acetylene. Contamed lD 
SCIEXTIFIC AMICRICAN SUPPLEMENT, No. I O ;; ?  
Price l U  cents. To be had at office. 

���L�T�I� Pure Water 
aeraled wilh alorilized air, ill made by 
TH E SAN ITARY STI LL.  

Made of copper, lined with block 
�u;k::t��:'t1&���e:y :���fr, �o� or coal range. Four StylE'S, �10 .00, 

�11_50, i13. 50 and I U 6 .00. Satis· faction guaranteed or money refunded. Booklet free-tells what The Sa.Uar,. Still has done 
for others and will do for you . 
Distilled waterpreserves health and prevents disease. Endorsed by 

. all physicians aDd 3,000,000 Rals· 
tonite .. TH E  CUP�IGRAP'i' CO, 

_ 90 N. Green Street. Chicago. 

ntW Suppltmtnt £atalogUt ! 
.. .. .. .. 

An entirely New Supplement Catalogue is 
now ready for distribution ; it includes 
all of the papers up to and including 
the first half of the year 1897. It is ar­
ranged on a clear and easily understood 
plan. and contains 10,01 10 pa,pers more 
than the former one. It will be sent 
free to any address in the world on ap­
plication. 

A ..special edition on heavy paper, 
handsomely bound in cloth, has also 
been issued. It is supplied at the 
nominal cost of 25 cents, and thus ena­
bles the possessor to preserve this val­
ua.ble reference catalogue. 

MUNN &. CO. ,  Publishers, 
361 Broadway , New \' ork City. 
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8eltzogeue, D. McAllister . . . . . . . . . . . . . . . . . . . . . . . . . . . . 590,582 
Separator. See Crea� separator. Ore separator. 
Sewing machine, }'. O. J erram . . . . . . . . . . . . . . . . . . . . . .  500,683 
Sewing machine presser foot liftin� mechanism, 

�', W. Merrick . . .  " " " . , , " " . " " , , . . .  , , "  " " " . 590,726 
VIVES i n  Seven Sty les L EA D.r�_�e� 

EV E R YW H E R E  
In 4 %:  x 4 %:  or 4 x 5 or 5 x 7 sizes, from $5.00 to $30 . 00. 

Shaft coupling, driving, H. A. House . . . . . . . . . . . . . .  590,616 

�garpfner, kn\fe,lJalYl
et . . " " " "  . . . . . . .  " " . " .  g�'�:!� 1 8  to 36 G l ass ' P lates, or  50 to 1 00 Cut F i lms f��d�.c:�J

i�!p�:e!a!!�lfaA':eg�� 
Sh��� A�t:���: . . .  : . . .  : . . . . ��: : : : : : : : : : : : : : : : : : : : : : : :  590:580 broad dallight, without an� extra outlay for holders. All sizes so simple and rel iable that any novice 
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Skiving machine, J. N. Muulton . . . . . . . . . . . . . . . . . . . .  59U,H3t ,-
Suap hook, '1'. A. Lueders . . . . . . . . . . . . . . . . . . . . . . . . . . . .  :)£MI,iJ:1:� 

l�f�������l[I�::�:::;L � � : : : , ; : � : : : � � � � � � � � � : .  ��[�� 
Spr
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�.�������:. ��.�.����:� 5£M1,7G7 

Sprinkler. See Lawn sprinkler. 
Sprocket wheel and chain, M. J. Ribyn, Jr . . . . . . . .  500,64H 
Square, carpenter's, F. F. Norden . . . . . . .  , . . . . . . . .  500,729 
Stamp affixer, \V. Forward . . . . . . . . . . . . . . . . . . . . . . . . . .  .1HO,570 
Stamp affixing machine, "r. A. Carney . . . . . . . . . . . . .  .19(),S24 
Stamp affixing machine, postage, W . .I:t�orward . . . .  500,569 
Stand. See \Vaiting stand. Starching machine, E. Hamilton .. . . . . . . . . . . . . . . . . . .  500,681 
Steam boiler, J. H. Parsons . . . . . . . . . . . . . . . . . . . . . . . . . .  500,005 
Steam dome, S. M. Vauclain . . . . . . . . . . . . . . . . . . . . . . . . .  500,S67 
Steam engine. \V. '1\ Girling . . .  " . . . . . . . . . . . . . . . . . . .  500,7.1..� 
Steam engine. 1\1. L. Severy . . . . . . . . . . . . . . . . . . .  590.8fil 590,81;3 
Steam generator, L. M. G. Delaullay-Belleville . . .  5�(),829 
Steam trap. F. Lamplough . . . . . . . . . . . . . . . . . . . . . . . . . .  500,895 
Steam trap, J. Spitzmiller . . . . . . . . . . . . . . . . . . . . . . . . . . . . 59J.�6 
Stereoscope frame, H. S. Walbridge . . . . . . . . . . . . . . . . 5!JO,!J22 
Stock fountain, J. W. Herron . . . . . . . . . . . . . . . . . . .  " . .  590,615 
Stopper. See Bottle stopper. 
Stoves or furnaces, lock JOInt pipe and collar 

coupling for. H. A. Tinkham . . . . . . . . . . . . . . . . . . . .  500,9AA 
Strainer, I�. �. Nearing . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  590,9O'l 
Sugar conveyor, elevator, and bin, M. M. Neames 5BO,.42 

�:�i���
l
%:�l�

e
ar\��lfc�:\t����matic·di�patch t�be 

590,870 

switch. Railway switch. 
Swivel, H. 7.ea . . .  " . . .  " " " " " "  . . . . . . . . . . . .  " " . , , . 590,749 
'rable. See J£xtensiou table. 
'rack driver or ctrawer, draughtsman's, C. }1�. 

Heat.h . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 500,.00 
Tank. See \Vatar eloset tank. 
Tapping wrench, barrel, Swingle & Frantz . . . . . . . .  5!Kl,.30 
'relegraph, printing, H. Kubler . . . . . . . . . . . . . . . . . . . . . fl!KJ,6Ht 
Telephone system and telephone exchange 

mechanism, H. P. Snow . . . . . . . . . . . . . . . . . . . . . . . . .  5oo,6:);� 
'fhil l coupling, R. Ruby . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  5BO,.44 
'rhread fm�tening·anct cutting device for spools, 

7., R Osgood . . . .  " . . . . . . . . . . . .  " . . . . .  " "  . . . . . . . . . .  ,,90,8.i I 
Thrashing machine stacker, \V. Hart . . . . . . . . . . . . . .  5!MJ,.s..i.\fi 
'ricket, paSElug:e, C. �. Souther . . . . . . . . . . . . . . . . . . . . . .  a!lO.t.i:ll 
Tie plate, D. Servis. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  ;,)BO,o..'m 
'rime locks, mechanical movement for, E. R. 

\Villiams. . . . .  . .  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  f>90,!l27 
Tin operating machine, sheet, Page & Hopkins . . ;,)!JO, 70!1 
'!'ire. pneumatic, C. K. "TeIch . . . . . . . . . . . . . . . . . . . . . . . 500,715 
'rires, cement injector for pneumatic, E. W. 

Young: . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  bBO.tim 
Tooth crowns. manufacture of metallic, L. L. 

White . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  5BO,7B!l 
Trap. See Animal trap. Rat trap. Steam trl\p. 
'rripod attachment, photographer's, A. F. Walter ;)OO,t);.{tj 
'1'rolley device, electric, A. B. Du Pont. . . . . . . . . . . .  5oo,.:"£!) 
'rrousers leg bottom ends, machine for finishing, 

L. Newlnall . . . . . . . . . . . . . . . . . . . . . . . . .  : . . . . . . . . . . . . . 500,:18:) 
'1'ruck. ca.r, H. Beeson . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  5oo,50:{ 
Truck for supporting vehicles, L. P. Pomeroy . . . . WO.743 
'!'ulllleling shield, hydraulic or pneumatic, C. G. 

Hastings . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  590,AA7 
Twisting and winding machine. R. Dawes . . . . . . . . .  590,828 
'1'wisting machine, E. & R. Dawes . . . . . . . . . . . . . . . . . . 5!)},S27 
Type forming machines, machines for preparing 

perforated record strips of, '1\ Lanston . . . . . . . .  500,768 
Valve. cutoff, C. S. Kellogg . . . . . . . . . . . . . . . . . . . . . . . . .  5!KJ.841 
Ventilator. See Awning ventilator. Car ventila· 

tor. 
Vise, R. A. Breu!. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  590,820 
Voting machine booth. J. Boma . . . . . . . . . . . . . . . . . . . .  500,U42 ���grii��������� .. �kfd:O
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Wafting stand for dining tables. J. P. Keating . . . . 590,579 

�:�g��� fS:��on.ie
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d . . . . . . . . . . . . . . . . . . . . . . . 5!)O,tM5 

Watch, stem winding and setting, W. E. Porter . . 500,856 
Water closet tank, B. Crowell . . . . . . . . . . . . . . . . . . . . . . . 500,H44 
Water motor, C. M. Kemp . . . . . . . . . . . . . . . . . . . . . . . . . . .  500,762 
Water supply regulator, J. E. Crawley . . . . . . . . . . . . .  590.641 
Watertight bag, E. B. young . . . . . . . . . . . . . . . . . . . . . . . .  500,606 
\Vaterproof cloth and making same, A. L. Ken. 

nedy, . . . . . . . . . .  " " " . . . . . . . . .  , ,  . .  " . . . . . . . . . . . . . . .  590,842 � :;��:;�tr[:.
c
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Weed cutter. E. V. Stine . . . . . . .  " . . . . . . . . . . . . . . . . . . .  590,6:l4 
Welsbach or other light, G. S. & W. E. Barrows . .  590,815 \Velt seam trimming machine, French & Meyer . .  500,b31 
Wheel. See Sprocket wheel. 
Wheel attachment, A. N. Cross" . . . . . . . . . . . . . . . . . . . 590,734 
Windlass, F. H. Ayer . . . . . .  " . . . . . . . . . . .  " . . . . . . . . . . .  590.!l40 
Windmill, J. P. E'. Flaig . . . . . . . . . . .  " . " "  . . . . . . . . . . .  590.75;; 
\Vindow cleaning chair or platform, T. Welch . . . .  500,924 
Window screen, W. Scott . . . . . . . . . . . . . . . . . . . . . . . . . . . . 500,68S 
Wire machine, barb, C. F. Hintze . . . . . . . . . . . . . . . . . .  500,889 
'Vire stretcher, W. H. Grafford . . . . . . . . . . . . . . . . . . . . .  500,88.,") 
'Vire weaving machine pull out, G. H. Shella-

berger . " . ,  . . , ' ' ' ' ' " . , ' ' ' ' "  . . . . . . . .  , ' ' ' ' ' "  . . . . . . .  590,937 Wood sanding and polishing machine, D. J. Latti-
more . . . . . " " " , . " ' , . , ' ,  . . .  , , ,  . .  , ,  . .  , ,  . . . . . .  , ,  . . . . .  590,665 � g�k 1)�;��1�.
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Wrench. See Pipe wrench. Pipe or rod wrench. 
Tapping wrench. 

Wrench. J. W. T�incl . . " "  . . . . . . . . . . . . . . .  " . . .  " . . . . . .  5.'JO,619 

DESIGNS. 
Air blast wing. E. 'l'homson . . . . . . . . . . . . . . . . . . . . . . . . . .  27,693 
Battery plate coupling, A. C. Robbins . . . . . . . . . . . . . . .  27,694 
Belt, L. Sanders . . . . . . . . . . . . . . " . . .  " . . . . . . . . . . . . . . . .  " .  27.689 
Brush holder. tooth, A. A. Waite . . . . . . . . . . . " .  " . . . .  27.6lJO 
Buckle body plate. A, D, Field" . . . .  " . . . . .  " . . . . . . . .  27,688 

g���:i�ii��.
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Clothes line link. M. Oliver . . . . . . . . . . . . . . . . . . . . . . . . . . .  27,699 
Flushing tank, J. D. \Vilson . . . . . . . . . . . . . . . . . . . . . . . . . .  27.ti96 
Game board. Klauber & Matz . . . . . .  " " , ,  . . . . . . . . . . .  27,708 
Glass or lens. J. Mark" " . . . . . .  " .  "" . . .  " . . . . .  27,701, 27,702 
Glass or light. J. Jacobs . . . . " "  . . . . . . . . .  " .  " . .  27,704, 27,705 
Indicator board. F. J. Schloer . . . . . . . . . . . . . . . . . . . .  _ . . .  27,707 
IJace heading, J. A. Filer . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 27,710 
Lens. J. Jacobs . . . . . . . . . . " . . . . . . .  , , "  " . . . . . . . . . . . . .  " .  27,708 
Pump casing, J. 'V. Brown, Jr . . . . . . . . . . . . . . . . . . . . . . .  27,698 
Sad iron top plate, .J. W. Conchar" " . . . . . " . , , " " "  27,700 
Sash holder. J. E. Minott . . . .  " . . . . . . . . . . .  " . . . . . . . . . .  27,0'95 
Spike. J. '\'. Richards . .  " . . . . . . " . . . . . . . . . . . . . . . . . . . . . .  27.691 
Vehicle dash, H. H. Eames . . . . . .  " . . . . . . . . . . . . . . . .  " 27,b'92 
Water meter case, G. B. Bassett . . . . . . . . . . . • . . . . . . . . .  27,697 
Woven fabric, H. M. Bryce . . . . . . . .  " . . . . . . . . . . . . . .  " .  27,711 

TRADE MARKS. 
Bitters. N. Dexter & Brothers . . . . . . . . . . . . . . . . . . . . . . .  30.583 
Compound for female diseases, B. Nahm . . . . . . . . . . .  3O,58H 
Emulsion of cod liver oil with hypophosphites 

lime and soda and g'uaicaJ, C.- H. Whitman . . . . .  30,585 
Medicinal plasters, N. C. Becker . . . . . . . . . . . . . . . . . . . . .  30,595 
Medicinal plasters, J. W. Campion & Company . . . .  30,596 
Medicinal preparation, anti�eptic, H. S. Clark . . . . .  30,591 
Ointments, T. J. 'rurner . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  30,594 
Peas, Reed, D. Landreth & Sons . . . . . . . . . . . . . . . . . . . . . . 30,582 
Piles or tablets, Herb Medicine Company . . . .  30,591, 30,592 
Powders, pastes, salves, and pills, L. Sell & Com· 

pany . . . .  " . "  . . . . . .  " . "  . . . . . . . . . .  " . . . .  " . .  " .  " . .  " 3O,59:l 
Remedies for diseases of the digestive organs, '1'. 

J .  Turner . . . . " . "  . . .  " . .  " " .  " . . .  " . .  " . .  " " , ,  . . .  30,586 
Remedies for the treatment of the skin. eye, and ear, and nervous and heart troubles and fe-

male complaints, H. A. Jackson .. . . . . . . . . . . . . . . . . 30,590 
Remedy for use as a febrifuge, anodyne, and anti· 
Re:���
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Tonics for brain and blood, T. J. Turner . . . . . . . . . . .  30.584 

A pri n t�d copy of the specification and drawing of 
any patent in the foregoing list, 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. 

ve���r� «l��I;lIr:��ntt�ei��e����s
e 
���

a
��

e
� �h!

h
lo��: 

going list, ·provided they are simple. at a cost of UO each. If complicated the cost will be a little more. For fulJ 
wstructions addre8s Munn & Co., 3til Broadway. New 
Yor"- Other foreign patents may allIo be obtalneo. 

Each 

will carry and 
expose 

1 8  Glass Plates 
or 

50 Gut FJlms, 
4J4 x 4J4 or any 
smaller s i z e 
desired w i  t h ­
o u t  reloadin�. 
These can all he 
exposed in the 
Camera with­
out p u l l i n g a 
slide or working 
any mechani­
cal holder de­
vice. It t a k e s  
the I a r g e s t  
pictures and 
c a r r i e s  tbe 
most of them 
in the smallest 
C a m e r a  con­
struction. �jze 4% x 5 x 7J.8 out­
siue. 

Taken with the $5.00 V I V E .  

V I V E S  are 
the onl y  pel'. 
feet, compact, 
and universal 
h a n d Cameras 
sold. 

THE NEW No. 4 VIVE, 4 X 5, $10.00 CAM ERA .  
The ONLY 4 x � CAMERA with which you can 
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oblong pictures. 
It Is the cheap est and smallest, and will take the 

largest number of pictures at one loading. 
It is absolutely universal tn its application, takill.Jl any 

and all kinds of picturep, instantaneous and time. or 
any outdoor or interior views. 

With the new Vlve Backed Plates and Films, the use 
and wei�ht of holders can be dispensed with at will. 
i�3�I�
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a
:t improvement and unique advantage. 

Every instrument is fully Iruaranteed to do all we claIm, "nd to take as �ood pictures as samples mailed. N o. 4 VIVE-Size, 5 x 5% x 9� outside. 
Before buying any other send 2-cent stamp for 18m Art Catalogue, contatning sample pictures ; or 3 cents 

extra for finely embossed mounted photograph. 

VIVE CAMERA COMPANY HOME OFFICE, "0�-1�� La Salle 8t., CHICAGO. 
, N. Y. OFFICE, 207 Cable Bldg., B'way. BOSTON OFFICE, U6A Tremont st. 

S P ECTAC L E S � F. E. BAILEY seIls 
for new optical catalogue. 2'Il wa�i��'3liiC:;�te 

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  
r L vv L L A R D  1 .9 0  L E  .... .... v T O " i\ v E B R O U K. L Y N  N Y  

I CE �1
C
J!m:�\ ���\:rn::l.in�H:Vi'l�J;:" 

MFG. CO., 899 Clinton Street, Milwaukee. Wis. 

WOR K. of all kinds designed and per. 
I N G IIUIU)'., fected. Secrecy guarante�. J.C. 

Seyl, 1�1 MadIson St., ChIcago. 

EXPE R I M ENTAL W O R K  AND  MOD ELS 
SpeCial machinery ... tools and dies. Secrecy guaranteed. 
H. ROBINSON & Cu .• 206 Center Street , New York Cily 

MODEL AND EXPER IM ENTAL WORK 
s�F.
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W O O D W O R K E R S  

I Chisels, Gouges, Turning Tools, 
B U C K  B R. o s .  Carving Tool.� Pattern .Mak�rs 
CAS T · · Gou�es. rP" "end for Prtce List. . STEEL BUCK BROS.. M i l l b u ry. Mass. 

How to Build 

Experimental & Model Work 
OI'I's. aM advice free. Gardam & Son, 41>-51 Rose St.,N. Y. 

tJi�ijl1_1 
WE MAKE T H E  BICYCLE ELECTRIC  L IGHT, . $ 3 . 0 0  

���r:;,
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c li�'hh��. : : : 't:� 
Table Lamps for Battery, . • • 1.50 

Agents Wan/,d. tr Send for new Catalogue Just out. 
OHIO ELECTRIC WORKS CLEVELAND. U. S. A. 

COLD SAVED by sending tor my 1897 Cat .... 
logue and Discounts on Architectural, 
Building, Mechanical, Electrica.-\vscien ... 

- ggirS��cl
e
23hW���e:�t�.sNew ttor� 

•Ii�n�.freg�p�o�r.�eYre! !ort1n����c� i�' 
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8trument. Not .. toy. Endorsed by electrici�. Indudes I I 
key, Bounder, ba.ttery, ma.teria.l, oomplete course of l(>�sons 
for eelf instruction and directions for operating. Any 
boy or girl can learn It. Complete outfit, prepaid, '1.15. 

, Money ba.ck If dissatisfied. CRESCENT ELECTRICAL CO., Dept. " 0 "  CBIC.\GO. 

MODERN PHOTOGRAVURE METH. 
ods.-By Horace \V.tlmer. An interesttn� description of 
the prOfJess of makmg phol ogravure plates for i l lustra­
tions. Contained in SCTE�'fIlI'IC AMERICAN SUPPLE. 
M ENT. No. 1 007. Price 10 cents. '\'0 be had at tbls 
office and from all newsdealers. 

a H ome.r"'---.� 
Those mtendlng to bUi ld will tlnd the very best practical sug­

gestions and examples of Modern Architecture in the bandsomest 
Architectural Magazine ever published 

"The Scientific American 
Bui lding Edition. "  

Each number is illustrated with a Colored plate and numerous 
handsome en&lravin�s made d·irect from photographs of buildings. 
together with interior views, tloor plans, description, coat, locatjon, 
owners' and architects' names and addresses. The illustrations 
include seashore, southern, colonial and city reSidences, churches, 
schools, public buildings, stables. carriRf!e houses. etc. 

All who contemplate buildin�, or imprOVlnlZ' homes or structures 
of any kind, have in this handsome work an almost endless series of 

the latest and best examples from which to make selections, thus saving time and money_ 
P U BLISH E D  M O N T H LY. SUBSCRI PTIONS $2.50 A YEAR. S I NGLE COP'ES 25 C E NTS. 

Semi-Annual  Bound Volumes, $2.00 each. Yearly Bound Vol u mes. S3.50 each. 
FO� �l� B.t �ll.n�,. •• �':'�&.e1l8 MUNN & CO., Publ ishers, 36 1 Broadway, New York 

© 1897 SCIENTIFIC AMERICAN, INC.



)V£LJDcrilscmcnts.  
ORDIXAlt Y  RATE�. 

Inside Page, each insertion, - ,. �) cents a line 
lIack Page, each insel"lion. - - 81 .00 a line 

�For S{)Jn� claSSi'l' of A(l !'erl �i'ml' l lt�.  Slwc ial  a lUl 
fliuli f i" Tates a n' req ll i /'1'(1. 

The above are cil aru-es per agate l i ne�alJout eigut. 
word8 per l i l le .  'rhis llotiee shows the wldt IJ of the hue. 
a� J (l is set in agate type. Engravings lUay head allver­
tbements at the same rate IWI' agate llne. by mea:-mre­
went. as the letter press. Adverti!:�emellt� must be 
received at PuuHeatlo11 Office tiS  early as 'rhursda� 
lUorning to appear in the following week's i::�sue. 

" magnolia " 
BEST ANTI­

FRICTION METAL 
M A C N O L I A M E TA L C O .  

2 6 6  & 2 6 7  W E ST S T R E ET , N EW Y O R K  C I T Y .  
C H I C A G O  O F I<'IC E :  LOX])OX 01<'FI('E : 

59 'rraders' Bldg. 49 Queen V"ictori a. St., IJondon, E. C. 

American 
Waltham 
Watches 
are the most perfect 
t i mepieces it is 
poss i bl e  to make, and 
they are sold at 
lower prices than 
foreign watches of 
less val ue. 
The " RIVERSIDE " 
movement particu= 
larl y recom m ended.  
For sale by all retail jewelers. 

A FOLDING CAMERA. - WORKING 
Drawings showing how to build a folding camera. A 
fi���;.
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cents. }1�or Sale by -'lunn & Co. and all newsdealer::-! . 

W O O D WO R K E R S  
are appreciating the 

Charter Gas and 
Gaso l i n e  Engine 

Proof from nearl y every State 
and Territory of the Union, by addressing 

C H A R T E R  GAS E N G I N E  C O . , Box 1 4 8 ,  S TE R L l N G , I L L ,  

BlC Y CLE TIRE REPAIRING. - THE 
Mending of'Sintle Tube Tires.-A practical article illus-
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and tile use of puncture bands. U illustrations. Con­
tained in - SUPPI.E_:\£_KNT 1 1  O':.!. Price 10 cents. li'or 
sale bv Munn & Co. and all newsdealers. 

J ESSOP'S ST E E LTHB\�[r 
F O R  TOO L S. S AW S  E TC. 

W!!! .J E S SOP 6< SONS t: g  91 JOHN ST. NEW YORK' 

H 0 W to make money' with a JIagic 
Lantern or Stereopticon i s  explained in 250-page catalog 
describing apparatus & Vil"/Os 

free. McALLISTER, Mfg. Optician, 49 �assllU St., N. Y. 

'citut if i c  !mtricau. 

WHERE CASH COUNTS ! 
C R EAT 
S P EC I A L  
O F F E R  

L I M ITED TO 
OCT. 3 1 , 

1 8 9 7 . 

(Jur great Fir.t D i"tri b l l t i o n  Sale (,f the E N C  Y L O P JE D I C  D I C­
'rIONAKY leaves U� with a few !:Iet8, in Cloth :.lIld HHlf-RlIssia bind­

ings I hat are .light l)�  damaged. Their practical value is not impaIred, 
but we hesi tate to �end t.hem Ol lt as perfect �ets nt our regular price of $42.00 

and $ 5 2 . 5 0  tbe !jet. Rather than go to the trouble and expense of rebinding, 
we have decided to make qu ick riddance of them to prompt buyer .. at about 

O N E -S I X T H  O U R  R E C U LA R  P R I C E S. 

� The $42 .00 Sets at $8 CLOTH B I N D I N C .  

FOR CA S H  O N LY .  -

WE GUARANTEE ���;e�
:le

�: 
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.Pour mGlft"e eo"""", MeA • "'. tDUe, " , •• "'­
long, 3 in. thick, eonCGining 5,UQ pogu, 16,000 eo� 0/ eleGr type motter, 3,QO() iUmtratiofU ; :150,000 war"- eN­
�, 60,000 oncVcWp�dic Wp&cI. W4ligAt, about ",0 lb •• 

excepting some �l ight 
rubs or abrHsiolls on the binding . On some I t  will take close 
examination to reveal it, snd yet we cannot. offer them a8 per· 
feet stock, Hnd our los8 shal l be your gain .  This is 

POS IT IVELY  THE  GREATEST BARGA IN  EVER  OFFERED 
The duplication of which is 011t of the question. To the economical ly  incl ined who bave beretofore thought they could not afford thc 

L ATEST AND G R E A TEST O F  A L L  HOME LIRRA R IES, this is really a wonderful opportunity. 

W H AT T H E  E N C Y C L O PJE D I C  D I C T I O NA R Y  IS .  W HAT T H E  ABLEST CR IT ICS  SAY.  
I t  contains ovp.r 2 ,:) 0  0 0 0  defined ,"vords-nearly twice a s  many as 

the Iarg-est .. nnabridged'" giving the h i�tory. derivation, RPel l i ng
'i 

pronun­
ciat.ion, ancl varied meanings of each legitimate English word. t IS now 
accepted aM an un(luestione(l authority wherever the Bnglish lan­
guage is spoken. 
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essence."-Rev. Dr. Chas. H. Parkhurst. 

It  is  one of t ile best of a l l  Encyclop",dias� because practically 
useful as well a� the latest. and most scholar ly . �)O: OOO encyeloprectic 
subjects -tbe B l itanniea has about 27.000. Just think. uf it ! The whole 
range of human knowledge condensed for YOUI'  hUilfant use by suC'h 
world-famous ::-!cientists a::-! Ifuxlcy. Proctor, and a hUndred: other edu-

.. It forms in itself a l ibrary for the busy mall of affairs, the mecbanic 
ambitious to advance himself ln his l ine, or the student or apprentice just 
muking a beginning-."-Scientific American. 
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" Has no superior in any of the qualities that go to make up a good 
dictionary. I give the work my hearty commendation."-Ex-Judge 
Noah Davis • 

bitious mechanics ; un inexhaust.ib ie  treasure-house of inf' ,rmation for 
each member of every family. It easi l y  takes the place of any fJalf dozen 
other rp-ference books that couhl be named. I t  is truly a lamily 
nece�!'iit:r. 

" The work is undoubtedly an exceedingly useful and trustworthy 
one."-Sun(lay School Times. 

It i s  an ornament to any l ibrary ; beautifu l ly  printed and Bub­
stant iH Ily bound : four !1Teat volumes profusely i llust rat.ed. cfHo.iting Illore tllan $150, 000 to produce, and never befol'e o1fere(! (except during 
our recent introductory sale) tor less tuan $4:2.00 to 852.�0 a_set. 

h It has a l l  the utiHty of a superior unabridged dictionary, and all the 
practical usefulness of a 25-volume encyclopredia without its diffusive­
ness." Rain's Horn. 

" The ski l l  and �Udgmellt with which the dictionary and encyclo-
�����l��!�i�e:i�h �ihl�r

e
gic��gn�iie::,EF��rfc on�In��n�omparing The 

HOW TO SECURE T H I S  C R E A T  B A R C A I N . Send $8.00 by draft or 
money order ( $ 1 2 . 0 0  if the Hlllf-HI l ,s i" sty l e  is de.ired) 
al ld the fu l l  set of fon r  vol llme!'li wi l l  be forwarded by freight 
or expre��, as you may d i rtct. All freight or eXIJre8H 

c,ilarges are to be paid by IH.r(�ha",er. RemitlRnCCi:'\ received aft{�r this to'pccial lot 1 8  exl.tuu�ted 
w I l l  be· l in mediately returned. rrhe l imited stock at ou r  d i spo�al <..:annot 188-t l ong ul ld under 1 10  CIrcum­
stanceS w i l l  un order be fil led that reaches us  later t hu.n October 3 1 .  nur purpose iu  se ll ing these sets 
at practical l y  half the cost of billd ing is to favor worthy applicant� of �Ill a l l  means � hence, to protect 
01l1'8elvcs ngai1l8t book dealers, etc . ,  we must decl ine to �cnd more than 3 HCt.JIji to any one party, and in 
e\'cry case we must requ ire the fu l l  name and addrc�8 of  each person recei ving a set. \Ve have only t\'\'o 
style" of bind ing in thts lot-Cloth lind Half-RIl�sia-about  an equal quantIty of ench. Order at once, 
to make 8ure. \Ve refer to any Commercial Agency, or to any bank or llewl'paper in Philadelphia. 

REM EMBER  
These sets are precisely as good 

for aU practical purposes as those 
for which we are getting regular 
prices. We guarantee that the 
interiors are perfect, and the 
bindings of our standard grade. 
The most serious damage to any set 
is no greater than might occur in a 
Bingle day's use. This is actually �""'''''\f\jM'''WM'''''''''MM'''WM'''''''''V\jM'''WM'''''''''V\jM'''WM'''''''''V\jM'''WM'''''''''V\jM'''WM''''''';; the chance of a lifetime. 

S Y N D i e  AT E P U B L I S  H I  N C CO., 234I?i��R$�t�J B��'
ST . •  PH ILADELPH IA. 

Worth Having. 
Do you intend to build ? if so, yuu will re· 

ceive great assist.ance in the 5election of beau­
tIful Hardware from " �argent'H Book of 

F I S C H E R ' S  
C I RCLE 
D I V I D ER A N D  A N G L E  

l�ribUnt � BiCYCle 
PROTRACTO R \., 
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bers Street. New York . 

. 501o Carbon  P i oneer  B rand Stee lTube 
Every Bicycle Manufacturer should use it. 

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

o{\� as a T £:ibe 
.}� b' 

� � .. 
I'; � .� -a: 

.:tJ � 

While WEIGHT FOR WEIGHT In a Bicycle our FIFT Y {: A R U U 'i ";teel will last so long 

and TWENT Y-FIVE C A RBON iSteel will last only so lon� . • • • •  

NOTE TH 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 which they graphically make Indicates t he  result o f  the prolonged Investiga-

tions of the most pracU.cal experts of thp- world. . 'rhat the tests in G olr own laboratory corroborate these results is merely so much to Its credl� i 
that the same is true of actual trial on the road eqna,llv provp.s thp trilll to h �lve been made I n  
bicycles o f  correct design and construction. THE FACT RE \IAINS U .'! Il ISPUTED, 

The Margin of Safety is Greatly Increased by the Use of This Tube. 
Send /or Cataloque. T H E  PO P E  T U B E  CO. , H A RT F O R D ,  CO N N .  

Tested and True. 

Easiest Running Wheel in the World. 
Irlr' Send jar Catalogue. 

THE BLACK M FG .  CO . ,  ER IE, PA.  

I M P E R IAL  BALL  B EAR I N G  AXLE 
97 P ATTE R N  

S,ooo sets in use. 
Indorsed by the leadln� 
Red���i

a
fr�c���e7l per cent. One horse can do the work of two. Mechanicl\!ly perfect. Can be put on old or new work. 

u- n"'rite jor our i llustrated Catalogue and Testimo­
n ials, which we send free on application. I m pe rial  B a l l  
B e a r i n g  Axle  D e p t . ,  4 3 9  Wabash Ave n u e ,  Ch icag o , l l I .  

At I p .  BicVclI:lS, W atches Guns, Buggies H :lfD@lI, 
SewlD, :\Iachines Organa Pianos Safel'l,Toou 

-4 rl C 0 Scales of llll varieties aDd I Oml other articles U Li�1.!1 free CHICAGO SCALE CO . CblC�go 1 1 1 .  

ANTI RUSTINE l' rp , e l l t . l{ l I ,t 
_ un 'l a t  h i l l t 'r} 

a l I < I Too ) ", .  
G O L D I  N G  &. CO. BOSTON ,  MASS. 

PRINTING INKS 
The SCl .h: N T I ¥ I C  A MEHWAN i s  printed witb CH AS. 

i'1NEV .J ClHNSON & CO. 'S INK, ·renth and Lombard 
Sts., Philadelphia, and 47 Rose St opp. Duane, New York 
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