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J titntifit !utttitau. (OCTOBER 2, 1B97. 
A PATENT ATT ORNEY FIRM TO BE DISBARRED. 1 896,) received in reply a letter containing in
As the re�ult of his illvestigation into the charges formation which, in so far as it was not positively 

against \Yedderburn & Company, of 'Yashington, D. fabe and misleading, was such advice as could 
C. , the COllllllissioller of Patents has recommended that very well have been given for nothing, for it was worth 
the firm be disbarred. The case has had a lengthy nothing. Instead of giving substantial advice as to 
hearing before Assistant COlllmissioner Greeley, who has patentability, it merely stated that the invention was 
decided that \Vedderburn & Company are guilty of ir- of a patentable nature, but stated that to determine 
regular practices, and recoIllmended them for (lis bar- its patentability, a search at a cost of $5 would have to 
ment. The decision has been approved by ComlIlis- be made. The respondents, in sending out the letter 
sioner Butterworth and is now before the Secretary of promising advice free of charge as to patentability, 
the Interior, Cornelius N. Bliss, for review and approval. were well aware that novelty is an essential, the pri
Briefly sUIlllllarized, the charges which have brought mary essential, of patentability, and no advice as to 
this firm under the ban of the Commissioner were as patentability that would be of any value could be 
follows: Unprofessional conduct in soliciting business given without determination of the novelty." 
by giving away medals for inventions: taking applica- We reserve any COIIlments upon the decision until a 
tions when there was no chance of a patent being later issue. 
granted; and making incomplete searches for patents. -------•• --4 ................ ------

The following extracts from part of Assistant COTll- PROPOSED AMENDMENTS TO OUR PATENT LAWS. 

missioner's Greeley's decision will serve to show some It is characteristic of the times that there should be 
of the grounds on which the disbarment is based: a growing disposition, j ust now, to inquire into the 

"The various papers sent by the respondents (Wedder- working of the patent laws of the country. The pro
burn & Company) with their first letter to a corre- gressive spirit which prompts the inquiry is, on general 
spondent-the .. How to Get a Patent, " "One Thou- principles, commendable. At the same time it should 
sand Inventions \Vanted, " etc.-were calculated and be borne in mind that the question of a change in ex
intended to encourage would-be patentees to believe isting laws should always be approached in a guarded 
that there was a great demand for the most simple in- aud conservative spirit, especially when it affects a 
vent ions ; that in many fields of invention there were branch of our laws like that relating to patents, under 
no satisfactory devices; that the public was eagerly which such splendid results have been achieved. 
awaiting inventions in lines in which, as a matter of 'Ye are in receipt of a circular from the National 
fact, there are hundreds of devices alrearly patented. Association of Manufacturers of America, which is 
The " One '1'housand Inventions "\Yanted," as is evi- being issued with a view of obtaining an expression of 
dent to any one experienced in the arts, is little more opinion on the advisability of certain proposed reforlIls 
than a list of old inventions Certainly very many of in our patent laws. '1'he first suggestion is that the 
the inventions therein stated to be •• wanted" are in- government should charge an annuity on patents, in 
ventions for which many patents have been granted. order to invalidate such patents as are not considered 
Throughout their advertisements and the pamphlets by the owners of sufficient value to warrant the pay
and papers sent out by them, these respondents en- ment of the annuity, but which interfere with the 
deavor to impress upon the public the value of simple working of later and dependent patents. It is sug
inventions. They state in "How to Get a Patent" gested that the annuity would clear the field of worth
that small things are most valuable. In" Prizes on less patents and furnish an income to the government 
Patents" they state that " it is not the great, complex which "might be used to advantage in the Patent 
and expensive inventions that bring the best returns to Office." 
their authors, but the little, simple and cheap ones." The chief objection to this proposal is that it is not 
In the advertisement, "Wanted, an Idea," they ask possible for any one to foretell what is or is not going to 
"Who can think of some simple thing to patent?" become a valuable patent. It sometimes happens that 
In all this there is that half truth that is in its a patent may lie dormant for years and may suddenly 
effect worse than a falsehood. become invested with importance owing to some later 

It is true that some small inventions, simple inventions, discovery or invention. Furthermore, it may take 
which have required little thought and little knowledge some years of experimentation in order to get the in
of the prior art on the part of the inventor, ha\'e proved vention in such a condition that it possesses COIIl
of value. It is equally true, no doubt, that in lotteries mercial value. In the meantime, and while the in
some one for a trifling outlay has won a large prize. ventor, who is generally impecunious, is harassed by 
Yet the effect of lotteries is recognized as demoralizing adversity and the depression consequent upon his 
to a degree. To endeavor to impress upon the public failure to perfect his invention, he is met with the 
the idea that anyone without experience in the art, necessity of raising funds to pay a harsh and unneces
without knowledge of what is claimed in the art, with- sary tax into an already overflowing treasury. To the 
out study, and thought, and experiment, can evolve in- poor inventor it would be an exceptional hardship. 
ventions of value, is as demoralizing as the idea so As to the increased income which could be realized 
strenuously insisted on by lottery agents that any one by the Patent Office, this iustitution already has more 
who buys a ticket may win the great prize. It is as money than it can use: the surplus for the past year 
true in inventions as in everything else, that what costs being over $300, 000, and the total surplus to its account 
nothing is worth nothing. The valuable inventions in the treasury amounting to over $5,000,000. 
are those which are the result of hard work, careful The second suggestion is that, in view of the fact that 
study, and experiment, by those who have familiarized foreigners are allowed to procure patents in this coun
themselves with what others have done and with the try and hold the same without further expense or trou
real needs in the art. The careful student does not ble than the first cost, while our citizens are obliged to 
always produce invention:;, of value, but he is at least pay annuities in many foreign countries, of ten amount
not likely to merely reinvent what is already known, ing to hundreds of dollars. and also are in many cases 
what is already before the public, either adopted by obliged to work their devices at intervals, laws should 
the public or tested and thrown aside as worthle3s. be passed making annuities and working obligatory on 
The tyro, ignorant of what has already been done, ig- all patents granted to foreigners in this country. In 
norant of what is practical, what is needed in the art, some countries it costs from $600 to $700 to secure and 
having before him such meager and misleading infor- maintain a patent, as against $35 government fees in 
mation as that contained in the "One 'l'housand In- the United States. It is proposed that if a native of such 
ventions Wanted," works in the dark, and it is not sur- a country applies for a patent in the United States, he 
prising that he at most merely reinvents what is old. Out shall be made to pay initial fees and subsequent annui
of thirty-three thousand inventions on which searches ties of the same amounts as he would have to pay at 
were made by the respondents in two years, over home. That is to say, the price for a United States 
twenty thousand were, even by their searchers, incom- I patent shall be no longer $35 to all the world, but an 
petent and inexperienced as many of them were found amount varying according to the nationality of the 
to be, at most reinventions of what was already old. applicant. 

From the exhibits in the case, it is apparent that To this absurd proposal we feel it our duty to give 
a large proportion of those reached by the respondents' our unqualified dissent. It is wrong in principle, and 
advertisements are country people, many of them, as we fail to see that it can be productive of any good re
shown by their letters, possessed of little education suIts should it be put into effect. Whether it is in
and small knowledge of the arts. To induce such tended as such or not, it will carry the appearance of 
people to believe that these old and well worked fields an act of retaliation against the foreign countries 
of invention are new and untried fields in which in- affected, and unless some good practical results can be 
ventions of value could be readily made by them is shown as likely to follow from such a measure. we shall 
grossly deceptive; is demoralizing to the same extent be open to a charge of a lack of international fairness 
and in the same way as the alluring prospects held out and good feeling. 
by the lottery agent. It ha:J not always heen It does not properly concern us what the patent fees 
the case that inventors sent on their inventions at or requirements of other countries may be provided our 
once upon receipt of the respondents' first letter with citizens are afforded the same privileges as natives. 
its accompanying pamphlets and papers. \Vhell the This is the only question which concerns us and we be
supposed inventor failed to reply promptly, the re- lieve that there is no nation which, in regard to these 
spondents have in many instances, as shown by the matters, has any discriminating laws 20gainst foreigners. 
evidence and as admitted in the stipulation signed Such a course as proposed would therefore be wrong in 
by counsel, sent him an undated circular offering to principle and foolish in policy, and would be distinctly 
advise him free of charge as to the patentability retrogressive in spirit. 
and salability of any device he might have. Those Additional importance is lent to this circular by a 
who took advantage of this apparently liberal rumor from Washington that there is a movement on 
offer (as, for instance, N agaye, letter of August 3, foot in that city to draw up amendments to the exist-
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ing international treaties which will embody similal' 
suggestions, and that these amendments will be pre
sented at the forthcoming meeting of the representa
tives of the nations concerned, to be held at Brussels 
next December. One of these amendments wonld re
strict the articles which are patentable in this country, 
so that no foreigner can patent an article in the United 
States which he cannot patent in his own country, and 
all the alllendmen ts appear to have llJore or less of the 
retaliatory flavor to which we have already referred. 

It is to be hoped that the rUlllor is not well founded, 
or 'tt least that the subject matter of the alllendments 
is not as reported. There was a time when interna
tional discrimination existed in the matter of fees and 
taxes; but, fortunately, all such agreements were sub
sequently revoked, and the tendency of later negotia
tions has been in the direction of throwing open the 
several patent courts in the most liberal international 
spirit. It seems to us that the proposed amendments 
would be a decidedly retrograde step and one entirely 
at variance with the generous policy which has char
acterized our Patent Office in the past and has con
tributed so largely to its success. 

We are in thorough accord with the third suggestion 
of the circular that we should have separate courts for 
adjudication of patents, with the object of expediting 
patent litigation. 

If amendments are to be offered at the forthcoming 
conference. they cannot be too seriously considered, 
and no resolution should be placed on the table that 
has not received the most widespread and thorough 
discussion. 'Ve are glad to note ill this connection 
that at the meeting of the American Bar Association, 
at Cleveland, the committee of fifteen was requested 
to consider such proposed amendments as are intended 
to be made at Brussels, and make recommendations to 
the Secretary of State, or head of other proper govern
ment department, as to the instructions to be giv�n to 
the delegates from the United States to this conference. 

. , . � . 

THE SEVENTH INTERNATIONAL GEOLOGICAL 

CONGRESS. 
BY HORAOR C. HOVEY. 

About a thousand geologists were in session recently 
for eight days at St. Petersburg, Russia. They adjourn
ed on September 5. The printed official list, in which 
some changes were afterward made by reason of addi
tions and absentees, may be taken as fairly represent
ing the make-up of the congress. Russia, of course, 
furnished the largest number of members, 271 in all. 
Germany stood next with 187 delegates. Then came 
the United States of America with 1 1 3  names. From 
France came 89; from Great Britain, 72 ; from Italy, 
51; from Austria, 76; from Switzerland, 23; from Bel
gium, 24 ; from Sweden and Norway, 14; and the re
mainder from Spain, Holland, Servia, DenlIlark, Portu
gal, Roumania, Australia, India, Japan, 'rransvaal, 
New Zealand, Canada, Mexico and the Argentine Re
public-twenty-four nations in all, and probably more 
when the final list appears. Amid so many languages 
SOlIle one had to be selected as the official medium of 
communication and record, and that distinction was 
unanimously accorded to the French tongue. Yet as 
not a few who are eminent in science are not equally so 
as linguists, much liberty was allowed in the discussion, 
and a few papers were read in English or German. 
Unfortunately for most of us, the daily reports by the 
press were in Russian, a language whose intricacies we 
have not mastered beyond the requirelllents of the 
hotel, the railroad and the street. The iUlIlIen.se treas
ures of knowledge, especially in the various sciences, 
that are now locked up in the Russian language ought, 
by translation or otherwise, to be made accessible to 
the remainder oJ the civilized world. As we explored 
the mazes of the great museums of St. Petersburg, 
Moscow, Kazan, Ekaterineburg and other Russian 
cities, and found most of the specimens labeled and de
scribed in Rnssian, we felt regret that, besides the ver. 
nacular, they could not also have given us in French or 
in Latin the knowledge that we so much desired and 
generally found it hard to obtain. It should be added, 
however, that the committee of arrangements gener
ously distributed for our benefit guide books (in French) 
and other helpful literature, as well as numerous maps 
and other aids, besides the verbal information so freely 
and patiently given in answer to our myriad questions 
on every imaginable topic. Especial mention should 
be made of the voluminous guide book prepared ex
pressly for the excursions before and after the session 
of the congress, a thick octavo in thirty-four parts, 
self-bound, so that anyone part or more could be ex
tracted for use and easily returned to its place again. 
We found many citizens in the large places who could 
spRak French or German, and here and there one 
familiar with English. But in exploring more rural 
regions, like those along the Volga and amid the Ural 
Mountains, we found the mass of the people speaking 
no other than their native tongue, a.nd wondering in 
their simplicity why we could not speak it as well as 
they, or at least well enough to answer their civil and 
perfectly natnral inquiries as to our welfare and our 
wants. Much of our intercourse with the natives had 

cf citutific �mtritJ'. 
to ue by pantomime, and it is wondedul how lllan�
ideas can be exchanged by that primitive means of 
c011l1I1unic(ttion. 

The president of the Geological Congress, His Impe
rial Highuess the Granl Duke Constantii1e, who is 
also the president of the Illlperial AcadelllY uf Sciences, 
opeued the sessions by a graceful address of welcome, 
speakiug of the attractious alld resources of the great 
country whose honored guests we were, but also recog
lli7.ing fully the international character of our organi
zation. The display of guld and scarlet and the bril
liant uniforllls of lllilitary ufficers present at the open
ing dazzled our republican eyes. The best we could 
do was to wear our dress suits and make the most of the 
silver llledal with red, white and blue ribbons attached 
to it, the simple insignia uf the Geological Congress; 

its heraldry a hammer and 
lllallet crossed in a wreath 
of oak leaves, and its motto 
the Latin words, "Mente 
et Malleo;" and on its ob
verse another wreath, en
circling the legend, "Ros
sia, 1897." The acting pre
sident was Dr. A. D. Kar
pinsky, the director of the 
geological survey; and the 
general secretary, Dr. 'rho 

N. Tschernyschew, geologist in chief. Dr. James Hall, 
of Albany, N. Y. , was named as the first of the three 
honorary presidents, the other two being Prof. Cape
lini, of Bologna, and Prof. Reneviel', of Lausanne. Vice 
presidents from the various nationalities represented 
were also appointed, forty ill all, some one of whom 
usually presided at the daily sittings of the Congress. 
Those from the United States were Profs. Marsh, Em
erson, Frazer and Emmons. Seven assistant secreta
ries were appointed, who found the office no sinecure. 
Mention must also be made of the diligence of the 
young men from the university, who served on the bu
reau of information, and whose patience we taxed in 
IIlany ways, necessary and sometimes unnecessary. 

Early in the meetings of the council Prof. Gaudry, 
of France, extended an invitation from that nation for 
the eighth meeting of the International Congress, to be 
held in Paris in A. D. 1900. 

The invitation for the ninth meeting, in A. D. 1903, 
was brought by M. Tietze, on behalf of the Austrian 
geologists, to be held in Vienna. 

Both these invitations were unanilllously accepted 
with applause. -While undoubtedly the great majority 
of those gaining membership in this International Con
gress are worthy of the distinction, it has been objected 
to that a few are enrolled who have either been noted 
in chemistry, engineering, or some other science not 
included under the general term" geological," and now 
and then some one not known in any branch of science. 
To meet this difficulty the American geologists offered, 
through Prof. Emmons, a resolution that, hereafter, 
membership shall be reserved for those who are ap
proved by the principal geological societies or institu
tions of the countries to which they belong. Other 
ways of meeting the matter were also suggested. 

The daily meetings were held in the large hall of the 
Zoological Museum of the Academy of Sciences, which 
was beautifully decorated for the occasion. 

One of the important questions discussed was as to 
the best methods of the classification of geological 
strata. Every student of geology has found himself 
more or less confused as to the terms in which the for
mations of different parts of the globe are described. 
There is an imperative need of revising the nomencla
ture and much has recently been written on the subject. 
AUlOng those who took part in this discussion were Profs. 
Renevier, Loewinson, Lessing, Frech, Zittel, Bertrand, 
Karpinsky and Pavlow. The conclusion was in the 
form of a resolution advising geologists to rest on the 
ground of the historic lllethod of classification, with the 
endeavor to make it gradually "more and more natu
ral. " To this it was added that the council should 
name a special commission whose duty it should be 
'to study the principles of classification, in the spirit 
of this resolution. "  This same subject was more fully 
discussed in the general session, where highly import
ant suggestions were offered, especially by some of the 
Russian geologists, growing out of their observations of 
the mineralogical composi t.ion and structure of the 
rocks found amid the Ural Mountains. Lengthy and 
-valuable memoirs were presented to the Congress con
cerning various aspects of geological nomenclature, to 
which more full recognition lllay be given in some 
future communication. The conclu,ion reached seems 
to be perhaps the best that can be done at present, 
but there is a strong and growing demand for some
thing better than the so-called "historical method," 
which, as was well remarked by Dr. Karpinsky, is 
wholly artificial. What is needed is a system natural, 
practical and uniform. 

The business meetings occupied the morning; but 
the afternoon of each day was given up to the reading 
of scientific papers and their discussion. The follow
ing are the titles of some of t.he most important: "On 
the Glacial Period in North America," by Prof. Upham, 
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of Minnesota, and "On the Direction of the Flow of 
Glaciers and the Origin of Moraines," by Prof. H. F. 
Reid, of Johns Hopkins University. 'rhese were fol
lowed by two papers by Mr. Lindonall, on " The Cause 
of the Ice Age," and" How is the MamIlloth Frozen in 
North Siberia?" Mr. Marsden Monson, of California, 
uffered a paper on .. 'rhe Evolution of Climates. "  
Papers o n  "Orography" (or lllountain making) were 
read by Messrs. Meunier, Sacco, and Prinz. Prof. 
Meunier abo gave the result of his studies concerning 
the platinUlll region of the Ural Mountains. Dr. Tillo 
gave his views as to the relllarkable depression of the 
center of the Asiatic continent, and also on certain 
magnet.ic anomalies of the center of Russia in Europe. 
Dr. Makowsky spoke on the existence of the great 
mammalia, the mamlIloth and rhinoceros, the huge 
bones of which are found in such comparative abund
ance in Russia, u�ing the superb materials collected to 
explain his paper. A cOlIlmunication on the fossil rep
tiles of Perm and W ologda was offered by Mr. Seeley. 
Other papers and addresses were presented, all of 
which, either in full or by abstract, will be published in 
the proceedings of t.he society. The writer is aware that 
this is an ilIlperfect resume of the proceedings and de
liberations that absorbed the attention of SOllle of the 
most noted geologists of the world, and it is his intention 
hereafter to review sOllie of them more in detail. He 
will also give SOUle acconnt of the remarkable geologi
cal excursions made in connectioIl with the Congress, 
occupying many weeks and covering many thousands 
of miles. They were planned with great care and 
managed with ability. They gave those who availed 
themselves of the privilege an opportunity to see prac
tically the whoie of Russia in Europe and a small por
tion of Russia in Asia, and to get some idea of the 
immense territory and vast resources of the empire of 
the Czar. Everywhere the citizens came out en masse 
to welcome us, and frequently with music and banners 
and sumptuous banquets. The respect with which 
they treated their national guests was uniform, whether 
shown by prince or peasant. The cities of St. Peters
burg and Moscow led the van in their costly and regal 
hospitality, but did not really exceed what was done 
by some of the smallel' cities less widely known. The 
doors of the Summer Palace at Petel'hof were thrown 
wide open for our reception, and the banquet spread 
in our honor in these imperial halls, amid marvelous 
fountains and rare paintings and inspiring music, was 
a feast never to be forgotten. The mayor of St. Peters
burg also received us in the City Hall; the Grand 
Duke gave a reception to a select number at the 
Marble Palace, and there were numerous more private 
manifestations of Russian hospitality. 

'rhe public buildings, the 'Vinter Palace, the Ermit
age, with its marvelous treasures of art, the Bergaca
demie, with its renowned collections of specimens in 
paleontology and mineralogy, and, indeed, every place 
of beauty and learning and historical interest, parted 
its doors for us at the sight of our simple silver badge. 
This also was a talisman permitting the use of the 
camera without interference or hindrance. As a result 
hundreds of photographs of rare, curious and interest
ing objects were taken, and it is safe to say that in no 
city, from St. Petersburg to Ekaterineburg, could any 
stray kodaker easily find a roll of films or box of plates 
remaining, unless the exhausted supply has been re
plenished during our stay. The market is swept clean. 
Pictorial fruits will be abundant as soon as they have 
had time to ripen. 

Perhaps the reader may be interested to know how 
long it takes to go from New York to Moscow when on� 
is in a hurry. A cablegram from Dr. Karpinsky de
cided lIle to join the excursion to the Ural Mountains 
that was made before the Congress met at St. Peters
burg. I sailed by the next steamer, which happened to 
be the Campania, of the Cunard line; reached Liver
pool in six days and London by midnight; tool!: a 
morning train by the Flushing route, and arrived at 
Berlin on the morning of the eighth day, where I rested 
for twelve hours ; crossed the Russian frontier at Alex
androwo with the usual delay for inspection of baggage 
and passport; and by noon of the tenth day the gilded 
domes of Mosco\v flashed into view. By the official 
tables the entire distance from New York to Moscow, 
by the route taken, extends ,5,000 miles; thus making 
the average rate of daily travel 500 miles for the ten 
days, including stops for about twenty· four hours en 
)'oute. Our flying glimpse of England in harvest time; 
of Holland's luxurious gardens and picturesque cot
tages and mansions; of Berlin's ripe yet modernized 
magnificence, prepared us by way of contrast for wha.t 
we were to see in the proud and strong Russian empire, 
where the Occident and Orient so strangely and won
derfully commingle. 

••••• 
As France taxes bicycles and tricycles, the number 

of machines used in the country is known exactly. 
On January 1, 1897, there were 329,814 taxed, an in
crease of nearly 74, 000 over 1895, which had shown an 
increase of 53, 000 over the preceding year. The re
venue obtained in 1896 was 3,272,339 francs. Paris de
partment, the Seine, heads the list with 62,892 bicycles, 
paying a tax of 626,916 francs. 
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High Kite .'Iying', I tain true angles and surfaces, and the band or clamp 

The highest recorded altitude ever reached by a kite with which the [sh plates are held in place will cost 
was obtained on the afternoon of September 20, at the little compared with the cost of bolts, nuts, and nut 
Blue Hill Observatory. '.rhe top kite reached the locks ordinarily used. These combinations are all se
height of 10,016 feet abo ve sea level, or 8, 386 feet above cured in place by bands, which are passed under the 
the summit of the hilL The ascent began at noon, and rail and turned up on both sides, and should any of 
the highest point was reached at seventeen minutes 
past four, when seven Hargrave kites were held by 
nearly four miles of wire, An instrument for record
ing the temperature, hUlllidity and pressure was hung 
about 130 feet below the highest kite. At the highest 
point reached the temperature was 38 degrees, while at 
the groul J d  it was 63 degrees. At the height of 4, 000 
feet the humidity rose rapidly ; at 7, 000 feet the hu
midity was almost at the point of saturation; at 8, 000 
feet it began to fall, and at the highest point it was ex
tremely low. At the ground level the humidity re
mained low during the entire ascent. The instrument,s 
and kites were brought down at 6 :40 P. M. , having 
been more than a mile above the hills for o ver five 
hours. 

• I . ,  • 
IMPROVED RAILS AND RAIL FASTENINGS. 

The accompanying engraving illustrates some im
provements in railway rails, fish plates, and means for 
holding them to the rails, which form the subject of a 
patent issued to James Johnston, of No. 13 Pu bJic 
Square, Bradford, Pa. The use of these rails involves 
certain changes from the ordinary method of track 
making, the rails being anchored to the road
bed by their middles. They are held in line 
by track spikes, and the fish plates are d e
signed to prevent up and down play at the 
ends of the rails, having no other function. 
The rail and fish plates are shaped to cor
respond with one another for this purpose, and 
the rail is further altered on the margin of its 
flange for the purpose of making a solid guard 
rail combination. The inventor claims that 
with this construction the track will not creep, 
and the rails will not be subject to the usual 
principal causes of breakage, as there will be 
an absence of pounding and clicking at joints, 
and greater safety in guard rails-all to be had 
without increased expense, as w hat is spent on 
anchors and milled rails will be made up in sav
ing of fish plates, nuts, bolts and labor. Fig. 1 
represents the rails tied together by the fish 
plates and clamps, Figs. 2 and 3 being sectional 
vie ws, and Fig. 4 representing a section 
through the guar-d rai I" showing the spacing 
block and TI8h plates el llployed. The fixing 
of the anchors in the roadbed must be done 

Fig. 2.-THE OSGOOD FRICTION CLUTCH. 

Fig. I .-THE LINDSAY SPIRAL COUPLING CLU TCH. 

with absolute accuracy. If thirty foot rails are these details fail, or appear to be insufficient at any 
to be used, and it is expected that they will ex- time, the ordinary methods now employed lllay still be 
pand one-fourth of an inch under highest temperature used. 
met with, then the anchors will be placed at thirty foot, 
one-fourth inch centers apart. In ordinary situations a 

. I . � " 
MECHANICAL POWER TRANSMISSIONS. 

good tie will be a sufficient foundation for an anchor, 
but on grades, side hills, or other difficult situations, 
other security, such as piles, drive pipe, crib work, or 
masonry, must be provided. The rails will be made 
with an indentation in the flange, in the exact center, 
so that after the anchors are once correctly placed, it 
wi ll  be only common labor to put in the rail and se
cure it. with a soft iron key hammered down flush. 
Being thus laid, the ends of the rails will always move 
to and from the centers in contraction and expansion. 
All j oints will be equally open, and rails cannot crowd 
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JOHNSTON' S  RAILWAY RAILS AND RAIL FASTENINGS. 

one another; in fact, they should never quite touch. In 
the design of the rail on section the ordinary pattern is 
followed, but it is made heavier by the addition of ribs 
to make the web square with the head and flange, and 
the outer margin of the flange is raised and made 
heavier in order that rails placed side by side for guards 
may have a bearing against one another. The rail is 
preferably finished in a milling machine, in order to ob-

\Ve have recently had an opportunity of studying 
two new systems of transmission, about which we 
shall say a few words. 

The first of these (represented in Fig. 1) is a Lindsay 
coupling clutch. The pulley that it is desired to set in 
motion is keyed upon a cone, E, which is solid, pro
vided with bearings and loose upon the shaft, F. 
Upon this cone there slides another and elastic one, A 
(N o. 2) , consisting of a steel spiral which is provided 
with lugs at its extremity. The number of spirals and 
the section vary according to the power to be trans
mitted. The arms of a balanced piece, B, abut against 
the lugs, and the piece is provided with two tappets 
that are in contact with the spiral, and also with a 
groove, D, in which moves a slide, C, that may be 
maneuvered from a distance by means of a lever. The 
piece, B, is fixed to the shaft, F, by means of a key, G. 
In order to throw things into gear, it suffices to push 
forward the block, C, when the piece, B, will also be 
moved forward and carry along the spiral, A, which 

I will slide freely and bear against the cone, E, and set it 
in motion. It will be seen that it is possible to easily 
graduate the setting in motion through a maneuver-
ing of the lever; and that it is also possible to cause 
the elastic cone to move forward upon the solid one as 
slowly as may be desired. It is possible, too, to limit 
the power transmitted by not shoving the elastic cone 
home. It is, in fact, only when the latter is perfectly 
in gear that the full power for which it is calculated is 
transmitted. The throwing out of gear is done very 
easily by a contrary maneuver. Let us add that the 
two cones should always be lubricated. In order to 
protect it from dust, and for various other reasons. the 
elastic cone is inclosed in a tight cast iron box. The 
transmission may be reversed according to circum
stances. Upon one extremity of the driving shaft is 
keyed the cast iron cone. and upon this is placed the 
elastic one. In this case the solid cone revolves freely 
in the interior of the other when the driving shaft is 
in motion. These couplings are constructed in two 
sizes, one of which permits of operating at all angular 
velocities up to 2,000 revolutions a minute, while the 
other is adapted for heavy motions and revolutions of 
feeble angular velocity. These apparatus have the ad
vantage of throwing into gear progressively, without 
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any shock and at ali angular velocities. The throwing 
out of gear is just as easy , and is instantaneous and 
complete. 

Let us point out another possible utilization. As the 
elastic cone is prOVIded with lugs, the motion may be 
transmitted in opposite directions to the shafting to be 
driven, when the driving shaft is actuated in one di
rection or the other. Supposing that we have two 
motors actuating one shaft in common through pulleys 
provided with couplings having a d ouble motion, it 
will be possible to render regular the running of these 
two lIlotors one by the other. The coupling may also 
be so arranged as to prevent one motor from carrying 
along the other, 

Sometimes it is necessary to have transmissions of 
variable velocity. Fig. 2 shows us the principal ar
rangements of the Osgood system. A shaft, A, which 
receives Illotion froll! the pulleys to the left, carries a 
disk, D, to the left and right of which are placed two 
friction rollers, R and R', that present bevel faces at 
their rims. These rollers may be easily shifted by 
tightening the springs, S and S', more or less by means 
of the rod, P. At the sides of the rollerB are arranged 
two other disks, E and E' ,  that actuate the same sh aft, 
B, that transmits the motion. The rollers, R and R', 
rub through one of their faces against the disk. D, and 
through the other face against each of the disks, E and 
E'. These latter are therefore set in motion, but with 
a much greater angular velocity, and one t.hat varies 

according to the position occupied by the 
rollers. The velocity is maximum when the 
rollers are in the center and minimum when 
they are at the periphery.-La Nature. 

.. '4 " . 

A L es",on in EeononlY, 
Consul Germain writes from Zurich, in re 

gard to a plan recently introduced in the pub , 
lic schools of several European cities. In 
Brussels, the children attending public schools 
were requested by their teachers to gather up, 
on their way to and from the school, all such 
apparently valueless objects as old metallic 
bottle capsules, tin foil, tin cans, paint tubes, 
refuse mAtals, etc. , and deliver their collections 
daily to their respective teachers. 

In the period from January 1 to October 1, 
1895, or within eight months, the following 
amounts were collected : Tin foil, 875 kilo
grammes (1 , 925 pounds) ; old paint tubes, 100 
kilogrammes (220 pounds) ; bottle capsules, 2, 007 
kilogrammes (4,415 pounds) ; scraps of metal, 
555 kilogrammes (1, 221 pounds) ; total, 3, 537 

kilogrammes (7, 781 pounds). This apparent rubbish 
was disposed of and t.he proceeds applied so as to com
pletely clothe 500 poor children and send 90 sick ones 
to recuperation colonies, and there still remained quite 
a balance, which was distributed among the poor sick 
of the city. 

. .  , .  

A VEHICLE AXLE IMPROVEMENT. 

The construction shown herewith, which forms the 
subject of a patent recently issued to Simon J. Harry, 
of Washington, D. C .,  affords novel Illeans for prevent
ing the cap nut from turning. Fig. 1 illustrates the ap
plication of the improvement, portions of the hu b being 
broken away. The axle, spindle and box may be of or
dinary pattern, but the outer end of the spindle is 
threaded, as shown in Fig. 4, and has a seat for a collar 
with central opening squared on two sides, as shown in 
Fig. 2, 'where the collar is represented in place, having 
on its outer face a spring pawl. The pawl, shown in Fig. 

HARRY' S  HUB ATTACHING DEVICE. 

3, fits in a suitable recess in the face of the collar, and 
its point projects to engage a shoulder forming the end 
wall of a recess in the inner end of the cap nut, locking 
the lat.ter from accideutally turning off by jarring or the 
backing of the vehicle. To releaHe the pawl, a slender 
rod, nail or other suitable implement may be passed 
through an opening in the nut, by which the point 
of the pawl may be pressed back and the nut released, 
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THE ENGINES OF THE BATTLESHIP MASSACHUSETTS. I in each engine room there is a Wheeler condenser con- diameter is 15 feet and the length 18 feet. The tubes 

The Massachusetts is one of three heavily armed and nected with the auxiliary exhaust pipes. Each main are 2% inches outside diameter and their total heating 
armored first class battleships whose construction was engine is supplied with a Blake double, vertical, single surface is 3, 647 '5 square feet, the total heating surface 
authorized by Congress June 30, 1890. They were to be acting ail' pump, in which the steam cylinders are placed of each boiler being 4,310 feet. The closed stokehold sys
specially designed for coast defense, but at the same directly over the pump cylinders, the pump and pistOIl tern of forced draught is employed, and air is supplied 
time were to possess sufficient seaworthiness to enable rods being in one length . For each condenser there is by ten Sturtevant blowers. 
them to engage in offensive operations in distant seas. a double inlet centrifugal circulating p ump which T here are two vertical duplex double acting Blake 
The construction of this trio was put in hand at once, draws from the sea, bilge and main drain pipe and may pumps in each feeding fire room of the main boilers 
two, the Indiana and Massachusetts, being built by the I discharge into the condenser or o verboard. These and in each fire room of the auxiliary boilers. T h e  
William Cramp & Sons' S h i p  a n d  Engine Building l pumps have each a capacity of 9, 000 gallons p e l'  minute. main feed pumps draw from the feed tanks, delivering 
Company, of Philadelphia ; the contract for the third, ; They are driven by single cylinder, horizontal engines only to the boilers, and the auxiliary feed pumps draw 
the Oregon, being obtained by the Union Iron 'Vorks, with cylinders of 6 in. stroke and 12 in. diameter. For from the feed tanks, sea, bilge, secondary drain pipe 
of San Francisco. fuller details of the piping, valves and condenser the and boiler and deliver to the boilers, fire main and over-

The handsome full page engraving wh ich forms the reader is referred to a paper by C. H. Hayes, of the board. Altogether there are thirty-four pumps of 
frontispiece of this issue was made from a photograph United States navy, on the contract trial of the Massa- various kinds on the ship. 
of one of the twin main engines of the Massachusetts, chusetts, published in the Journal of the American The work that has to be done by the boilers is under
as they stood completed in the erecting shop at the Society of Naval Engineers. stood when it is borne in mind that, in addition to sup
Cramps' shipyard. There are two vertical , direct acting, The shafting is hollow and of forged steel. The Hne plying the main engines of over 10,000 horse power, 
triple expansion engines placed in separate watertight shafting is in two sections and is supported on three they must supply steam for 86 auxiliary engines, or a 
cOlllpartments, the engines being built exactl y in du- bearings. The propeller shafts are fitted with a COll1- total of 158 cylinders. 
plicate. The cylinders are carried b y  inverted cast position casing from j ust inboard the stern tube shaft- The official trial consisted of two runs in opposite 
steel Y frames on one side and by hollow forged ing box to the propellers. The thrust bearings are of directions, over a measured distance of 31 miles, with a 
steel cylindrical columns on the other, which are cast iron and are of the horseshoe pattern . The ped- I smooth sea and generally favorable conditions. The 
bolted to a cast d l' a u g  h t of the 
steel bed p I a t e  M a s  s a c  h u s e  tts 
a n d  s t l' 0 n g 1 y was 23 79 feet for-
sway- braced. '1'he ward a n d  24'38 
high p r e  s s u r  e feet aft, and h er 
cylinders are fitted displacement 10, -
with working lin- 265 t o n s .  The 
ers  and the inter- avera!'e speed was 
mediate and low 16 '21 knots. '1'he 
pressure cylinders 
are steam jacket
ed on the sides and 
bottom. The dia
meter of the high 
pressure cylinder 
is 34 � inches, of 
the intermediate 
48 inches, and of 
the low pressure 
cylinder 75 inches, 
t h e  c o m m o n  
stroke being 42 
inches. The cylin
der relief valves 
are placed on the 
valve chest c a s 
ings, on connec
tions between the 
steam and exhaust 
sides of the main 
valves. S i n g l e  
p o r t e d  m a i n  
valves, provided 
with balance pis
tons, are used, and 
of t hese there are 
one for the high 
pressure, two for 
the intermediate 
and four for the 
low pressure cyl
inder. Stephenson 
valve !,ear with 
double bar links 
is used. 

The pistons are 
dished steel cast-

l' e v o l  u tions per 
minute were for 
the starboard ell
gine 132 '3 and to !' 
t h e  port engi l l t  
133 '06. T h e  b o i l 
e r  pressure was Hi3 
pounds an d the 
pressure a t  t h e  
e n g i n e s  1 5 5 ' 6  
pounds. '1'he total 
indicated h o I' s  e 
power was 10,-
402 '6, and a maxi
mum horse power 
of 1 1 , 440 was in
dicated during 15 
minutes of t h e  
run to the south. 

'1'he boilers gave 
great satisfaction 
and there was no 
t e n d e n c y  t o  
prime. The main 
engine ran with
out any h eating 
o f  consequence, 
and it was neces
sary to use but 
little water. A 
careful examina
tion was made of 
b o i l e r s  and e l 1 -
gines a f t  e r  t h e  
trial a n d  a l l  parts 
were found to be 
in excellent condi
tion. 

ings, and the pis- T h e  en gravill!, 
ton rods, 7 inches on this page re-
in diameter, are of presents thE' inte-
forged steel, as are rior of one of the 
also the connect- two E'ngine rooms 
ing rods, which are of the Massachu-
(j % i n c  h e s dia- setts, showing on 
meter at the up- ENGINE STARTING GEAR AND ENGINE ROOM BATTLESHIP MASSACHUSETTS. the right the lon-
per end and 8% gitu d i n a l  bulk-
inches diameter at the lower end. The crossheads estal carries a composition bearing lined with w hite head. In the center is seen the starting gear, and we 
are of forged steel and they are provided with man- metal. the cap of the bearing being of cast iron have a glimpse of one of the heavy connecting rods 
ganese bronze slippers faced with w hite metal. The lined with white metal. There are 11 horseshoes, 21 and the link motion. 
eccentrics are of cast iron, the straps of cOIllPosition and inches diallleter, made of a m ixture of cast iron and 'Ve are informed by Mr. George 'V. Melville, engi
the rods of forged steel. The steam reverlSing engine, steel, and lined with white Il!etal . '1'h e  crank shafts neer-in-chief of the navy, that circumstances prevented 
with 14 inch by 20 inch cylinder, is connected to an are 14 inches diameter, with a 6 inch hole; journals are the carrying out of a trial for coal consumption of 
arlll on the reversing shaft, and the hand reversing 14 inches diameter by 17% inches l ong. Crank pins are sufficient length to give reliable data. 
gear, consisting of wheel, wOl'lllshaft, pinion and rack, 15 inches by 17 inches, with a 6% inch hole. Thrust • • • 

is also connected to an arlll on the reversing shaft. At shafts are 13% inches diameter, with 6 inch h ole, al!d To Bla"ken �Vood. 

the forward end of the main engine will be noticed the the line shafts are of the same dimensions. M. Koninck suggests the following method of black-

engine for turning over the main shaft. It is attached The propellers are of manganese bronze and are three ening wood, w hich has the advantage of resisting acids 

to the frame of the high pressure cylinder and has a bladed. The pitch is variable, from 14 feet 3 i nches to and alkalies : 
pair of cylinders 7 inches diameter by 7 inches stroke. 16 feet 3 inches. The bosses are secured to the shaft 
It turns a worm on its main shaft, which in turn oper- by a feather key and a steel nut which is screwed on 
ates a vertical worIll shaft gearin g  to a large worm and locked in place. 
w heel on the m ain shaft, as shown. There are six steel boilers, four dou ble-ended main 

The main steam pipe, 13 inches diameter, is of copper, and two single-ended auxiliary, all of the horizontal 

reinforced b y  steel bands placed (j inches apart. The fire tube type. The former have eight and the latter 

exhaust pipe to the intermediate cylinder is 16% inches two corrugated furnaces. The longitudinal joints are 

in diameter, that leading to the low pressure is 20% treble riveted, with double butt straps. The joints on 

i nches, and the two leading to the condenser are 18% the circumference are lapped and treble riveted. The 

inches in diameter. '1'here are two main condensers in furnaces are fitted with Cone's patent shaking grate 

which the circulating water passes through the tubes, bars. The stearn pressure is 160 pounds. The shell 

the total cooling surface being 12,710 square feet, and plating of the main boilers is Itt inches thick ; the 

A. 

��a[��C�����e'. ': . . .. .. '::. ':. ' . . .  ', � ':::. ', .... . � ', �. : ', ', : ', :. ', :. ', '.: �� paf,ts.  
Water . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  1000 ..  

B. 
Aniline hydrocblorate . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 150 parts. 
Water. . . .  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  1000 .. 

Paint the wood with A and a short time after with 
B, and remove with a damp cloth the yellow powder 
that forIlls. Repeat this operation every day till the 
desired color is  obtained, and then rub the wood with 
vaselin or linseed oil. By using potassium bichromatE' 
instead of the soda salt, a good black color is obtained 
at once. -'i'lle Bnti;; tl J ournal of Photography. 
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Over 6 1 6  Miles in 24 Hours. 

M. Cor dang, the Dutch long distance rider, has cov
ered himself with glory. On the evening of September 
15, at the Crystal Palace, London, he started against the 
24 hour record. As the result will show, b is pace was 
terrific from the start to the finish. In 19 hours 1 7  
minutes and 28 1-5 seconds h e  lowered the world's re
cord and had covered 500 miles. He bent to his work 
in the last four hours, and without slackening his 
speed raced for a record that will stand for a long time, 
even in this rccord breaking age. As he neared the 
end he gathered himself together and raced like the 
wind, says the Alllerican Wheelman. He finished his 
race in a grand lJUrst of speed, and at the end of his 
ride appeared but little the worse for his great race. He 
covered 616 miles and 340 yards. 

Cordang was entered in the recent twenty-four hour 
race at Paris, but had an accident in the early part, 
and was compelled to withdraw. He was greatly cha
grined at this, as he had confidently expected to beat 
Huret, who in that race covered over 564 miles in the 
twenty-four hou l·s. He has been training assiduously 
ever since, an d the record made was an evidence of the 
good cause he had for confidence in himself. COl'dang 
has not shown any very remarkable speed heretofore 
this year, but has always been rated as one of the best 
long distance riders. In 1895 he won the 100 kilometer 
championship, and he also holds several of the Dutch 
records. 

Ret u r n  of t h e  P"ary Part y. 

Although Lieut. Peary's latest Arctic venture has not 
been marked with any sensational discoveries, still it 
has been erowned with great success. 'rhere was no 
attempt made to reach a very high latitude, t h e  idea of 
the expedition being to establish a principal base of 
su pplies from which the explorers could start next se;t
son. when Lieut. Peary with one or two cOlllpanions 
wil l  make a dash for the pole. The" Hope" came into 
Sydney, C. B. , on September 20, burning her last ton of 
coal and with her bulwarks smashed. 'l'he vessel was 
nearly as deep in the water as when she left the port, 
for the great Cape York meteorite, the largest in the 
world, was in the hold bedded in tons of ballast. Lieut. 
Peary found that the Esquimaux of the �lIlith Sound 
region were eager to co-operate with him in the work 
of exploration to the north of Greenland, which will be 
attem pted next year. The party visited Cape Sabine 
and p rocured relics of the ill-fated Greely expedition, 
most of whose members perished of starvation at that 
point. 'r il e various parties which had been left at dif
ferent points on the way north were taken on as the 
stealller call Ie southward. 'rile summer in Baffin Bay 
was marked by almost continuously stormy weather 
and an unusual scarcity of ice. The Hope will remain 
at Sydney only long enough to coal and will then 111'0-
ceed to New York to land the meteorite. 

The meteorite is of great interest, although there has 
been soltJe talk that it was not really a meteorite. It 
will lllake a valuable addition to the � atural History 
Museulll and will be worth all the expense and labor of 
the voyage. Forty-five years ago, when Inglefield re
turned to England after his explorations along the 
northwest coast of Greenland, he reported that the 
natives in the nei ghborhood of Cape York tipped some 
of their weapons with a Itletal which was obtained from 
some big stones on the coast. Inglefield did not find 
these stones, which were only discovered b y  Peary on 
his second visit to northwest Greenland. As wa� sus
pected, t,he rocks he discovered proved to be meteorites 
of uncommon size, and one of them proved to be by far 
the largest meteorite known. 

• • • • • 
'I'll" E nd l a nted Mesa of Ne,v Mexico. 

A survey has recently been made of the" enchanted 
mesa " of � ew Mexico by a party sent out by the Bu
reau of American Ethnology. For a long time there 
has been a tradition that the " mesa " was inhabited, 
but that it was abandoned in consequence of the de, 
structi on of the path way leading up one of its precipi
tous sides, the catastrophe being doubtless due to a 
cloudburst. The traditional catastrophe was magnified 
by repetitions, so that the Indians came to regard the 
elevated plateau as inaecessi ble. 

Some years ago, 1\11'. F. \V. Hodge, of the Bureau of 
Ethnology, determined to lllake the ascent, but he was 
deterred on account of the sentiment of the Indians 
who held the mesa sacred. During the past sum: 
mer, Prof. \Villialll Libbey, of Princeton University, 
ascended the lllesa without finding any evidences of 
occupancy. Reports of this expedition having reached 
the neighboring Indians, they finally consented to have 
t ile party sent out by the Bureau of American Ethnology 
ascend the height. After measuring thp eminence 
by triangulation, the party ascended along the anci ent 
route and encamped on the summit for the night. 1\11'. 
Hodge examined the ground critically and Major Pradt, 
United States Deputy Surveyor, made a survey of the 
summit. A. C. Vroman, of Pasadena, Cal . ,  obtained a 
number of photographs. Several potsherds, two broken 
stone axes, a fragment of a shell bracelet, and a stone 
arrow point were the chief evidences of former occu
pancy found on the crest, but potsherds, etc. were found 
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in the talus swept down from the sUlllmit. The Indian 
tradition is therefore affirmed. No great difficulty was 
found in ascending the summit, save for a few feet at 
the top of the cleft. This chasm was spanned by means 
of an extension ladder. 

Prof. Libbey, who made the ascent in July, reached 
the summit by throwing a cable over the mound by 
means of a cannon. 'l'he cable once having been 
secured, the ascent was made by means of tackling 
arranged for the purpose. 

• • • • •  

IMPROVED SASH HOLDING AND REMOVING DEVICES, 

A novel form of sectional and removable w indow 
bead, which holds a sash to slide vertically, and which 
may be removed to permit the removal of the sash, is 
shown in the accompanying illustration, and has been 
patEnt ,d by Richard Bohrisch, of East Las Vegas. New 
Mexico. The outer bead is a perlllanent one and the 
two inner beads are made in sections, the upper sec
tions permanent and their lower ends beveled and 
transversely apertured, a plate adapted to reeeive a 
threaded pin being secured in the window frame under 
the lower end of each section. The removable section 
of the inner bead, A, has its upper end beveled to cor
respond with the bevel at the lower end of the upper 
section, to which it is removably secured by a thumb 
nut and threaded pin at the top and a bolt entering 
a T shaped slot at the bottom. The removable section 
of the intermediate or parting bead is similarly secured 
in position at the top, its lower end being inserted in 
all opening in the base of the window frame. In a re-
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Science Notes. 

The Prince of Monaco is said to have completed his 
season's researches in the Azores. 

Two new asteroids have been discovered between 
Mars and Jupiter by M. Charlois, of Nice, bringing 
the number discovered by him up to eighty-six. 
Palisa, the Austrian astronomer, has discovered eighty
three. 

The Evelyn Baldwin has arrived at Christiania, froIll 
Spitzbergen, whence she sailed northward until stop
ped by pack ice. She reached latitude 80° 45' and 
secured valuable geological and botanical collections 
for the American colleges. 

An English steamship engineer has recently ac
quired the distinction of being probably the only man 
ever bitten 'by a 'Vest African double-horned viper 
who has lived to tell of it. The doctor kept him full 
of brandy and injected iodine into the wound. His 
temperature rose to 107'3.  

Further discoveries have been made in the wonderful 
ice caverns opened up at the foot of Cow Mountain. 
Colo. Three chambers have been opened, the walls 
and ceilings being covered with great masses of ice in 
grotesque forms. In the center of one of the rooms is 
a lake 40 X 65 feet, with no apparent outlet. 

Mr. Harmsworth, who defrayed the expenses of the 
Jackson expedition in Franz Josef Land, has de
clm'ed that he will send two ships to the Arctic next 
season and keep an expedition in the Arctic regions 
till a complete map can be made of all the accessible 
parts of the North Polar world. The Jackson expedi
tion has cost him $200, 000. 

Hon. Charles D. 'Volcott, Director of the United 
States Geological Survey, left San Francisco on Sep
tem bel' 11 ,  for the Yosemite Valley. He proposes to 
make topographical maps on a scale of two miles to the 
inch of all the forest reserves in California, including 
recent additions, comprising 6, 647,000 acres. The 
distribution of forests will be pointed out on this map, 
showing the commercial and uncommercial timber, 
agricultural lands, settlements, roads, houses, etc. 

An interesting experiment is to be tried in connec
tion with the Paris Exhibition of 1900. The authori

\ ties intend to establish a workmen's co-operative 
restaurant for the benefit of the men engaged in 
erecting the exhibition buildings. Arrangements are 
being made to supply a good meal at a very moderate 
priQe. The workmen will have the greater part of 
the profits divided among them, as well as the divi
dend, which is expected to reach six per cent of the 
outlay of each man. 

BOHRISCH'S SASH HOLDING AND REMOVING WINDOW 

BEADS. 

cess in the guideway of each sash is a hook, adapted to 
engage an eye on the end of the sash cord. when it is 
desired to disengage the latter from the sash. 

Labor Saving- I nsects. 

That certain flies will steal a ride on the back or 
wings of some larger insect, and that this labor saving 
process Illay be habitual, is indicated by the observa
tions of the Rev. A. E. Eaton, who noticed in Algeria 
a slllall fly of the Borborime group riding on the backs 
of big coprophagous beetles. They settle down on the 
prothorax, and on the base of tile wing covers, some
times half a dozen females on one beetle. 

"The beetles occa�ionally throw the msel ves on their 
backs to try and get rid of them by rolling ; but the 
flies elude all their efforts to dislodge them, dodging 
out of harm's way into the joinings of the thorax and 
out again, and darting from back to breast and back 
again in a way that drives the beetle nearly mad. In 
vain she scrapes over them with her legs; in vain 
does she roll over or delve down among the roots of 
the herbage ; the flies are as active as m onkeys, and 
there is no shaking them off, "  

A somewhat similar case has been reported by Mrs. 
Slosson, says The Independent, who obsen'ed at Fran
conia a lacewing fly (Chrysopa) ,  which seemed to have 
a black raised spot upon each wing, and others with 
but a single spot. She caught other chrysopas, and 
in the net with one of them was a minute Cecidomyia 
fly still clinging to the wing of a lacewing fly. It 
apparently is a tramp fly, stealing a ride on the larger 
illsects. though the lacewinged flies are not rapid fliers, 
nor do they fly to a great dist ance. 

. . . ' . 

'l'HR 'Vestinghouse Electric and Manufacturing COI11-
pan y has received from its European company notice 
of the award to it by the Metropolitan Electrical 
Supply Company of the contract for a large electric 
lighting plant to be installed in London. The appar
atus will be of the Illultiphase type, involving the use 
of the 'resla patents, which are owned in England 
by the \Vestinghouse Company. It is understood that 
the contract amounts to between $350,000 and $400, -
000, 

" 1\1. Marey has contributed to the Paris Academy 
an account, by MM. V. Tatin and Ch. Richet, of trials 
of an aeroplane invented by them, " says Science. 
"Their first experiments were made in 1890, but the 
machine was wrecked. A new machine was then con
structed, with which the first trial was made last year 
with some success. In a second trial in June last the 
aeroplane traveled through the air 1 70 meters [558 feet] 
at the rate of 18 meters [59 feet] per second. The ma
chine weighed 33 kilogrammes [73 pounds]. The authors 
compare their results with those obtained by Prof. 
Langley, and, while admitting the greater distance 
traveled by the aerodrome, claim that their machine 
had the advantage of greater weight and greater 
speed." 

The colors of the different races depend upon the pig
ment in the epidermis, especially in its d eeper strata. 
1\1. Breul, a recent French authority, finds according to 
Science that the coloring matter is in the interior of the 
epithelial cells, "while even in the negro the intercel
lular spaces are white. The pigment itself may be 
quite black, or of any shade up to a light yellow. It 
may be confined to the nucleolus or extend over the 
cell. A close examination shows that it is distributed 
in patches over the skin, between them the tissue be
ing colorless. This is true even of the black races, al
though in them the patches are close together and may 
not be discernible unless the skin be stretched. This 
distribution of the coloring matter is the same in all 
races, and its actual amount is probably the same, the 
difference in hue resulting frolll the darker or lightel' 
character of the piglllentary grains. " 

The seventh session of the Australian Association for 
the Advancement of Science will commence on J anu
aryl6, 1898, the place of meeti ng being Sydney, says the 
Lancet. The objects of the association are to give a 
stronger impulse and a lllore systematic direction 
to scientific inquiry; to promote the intercourse of 
those who cultivate science in different parts of the Aus
tralian colonies and in other countries, to obtain lllore 
general atten tion to the objects of science, and a remov· 
al of any disadyantages of a public kind which lIlay 
impede its progress. 'l' he president-elect, who also holds 
the office of permanent honorary secretary, is Prof. A. 
Liversidge, 1\f. A. ,  LL. D. , F. R. S. Besides the general 
meetings, excurSions will be organized to various plaees 
of i nterest in the neighborhood, and this portion of th e 
congress will no doubt be by no means the least appreci
ated of the proceedings, for the scenery of the Blue 
Mountains is as beautiful as any in the world. 
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THE HEAVENS FOR OCTOBER. 

BY WILLIAM R.  BROOKS, M.A. , F.R.A.S.  
THE SUN. 

The right ascension of the sun on October 1 is 12 h. 
32 Ill . 14 s. and its declination south 3 deg. 28 Ill. 51 s. 
O n  October 31 the right ascension of the sun is 14 
h. 14 Ill. 45 s. ; and its declination south 14 deg. 22 III. 
4 s. 

MERCURY. 
Mercury is Illorning star, and is  in perihelion on 

October 5. 
On October 7, at 9 hours, Mercury reaches its great

est elongation west of the sun, 18 deg. 2 m. This would 
be a favorable ti llle to see Mercury with the naked eye, 
as well as to observe it with the telescope. On the 
date of its greatest elongation from the sun Mercury 
will be about 27G: deg. north of the celestial equator. 
On October 12 Mercury crosses the celestial equator, 
Illoving south. 

On the morning of October 6, at 3 o' clock, there will 
be an interesting and quite close conj unction of Mer
cury and Jupiter, when Mercury will be only 12 m. of 
arc north of the giant planet. 

This will also afford a splendid opportunity to iden
tify Mercury. O n  that occasion we shall have the in
teresting spectacle of the smallest and largest planets 
of  the solar system i n  the same telescopic field of view. 

O n  October 25, at 7 h.  35 m., Mercury will be in con
j unction with the moon, when the planet will be 6 
deg. 57 m. north of the moon. 

The right ascension of Mercury on the fifteenth day 
of the month is 12  h. 35 nl. 32 s. and its declination 
south is 1 deg. 39 Ill. 27 s.  

VENUS. 
V en us is morning star, and is still a very b eautiful 

object in the early dawn. It comes to perihelion, or 
that part of its orbit which is n earest the sun, on 
October 15  at 1 hour. 

O n  October 19, at 4 hours, Venus is in  conjunction 
with Jupiter, when Venus w ill be 28 minutes of arc 
north of Jupiter. While the conj unction may not be 
seen, the two planets will be found quite near to each 
other on the mornings before and after the conj unction. 

O n  October 23, at 11 h. 16  m . ,  Venus is in conj unction 
with the moon, when the planet is 6 deg. 39 m. north 
of the moon.  

On the first of the month Venus rises at  3 h. 14 m. , 
and crosses the meridian at 9 h. 50 III. A. M.  

On the last of the month Venus rises at 4 h .  20 Ill . 
and is on the meridian at 10 h. 8 Ill . A. M. 

The right ascension of Venus on the fifteenth day of 
the month is 11 h.  41 Ill. 18 s. and its declination north 
3 deg. 35 m. 51 s. 

MARS. 
Mars is in the evening sky throughout the month, 

but too near the sun to be visible. 
Its position on the fifteenth day of the month is 

right ascension 14 h. 5 m. 47 s.  and its declination 
south 12  deg. 35 m. 0 s.  

JUPI'l'ER. 
Jupiter is morning star. The interesting conjunction 

of this p l anet with Mercury on the morning of October 
6 has been referred to in the section on Mercury. 

On October 23, at 3 h.  36 Ill. ,  Jupiter is in conj unction 
w ith the moon , when the planet is 5 deg. 55 m. north 
of the moon. 

O n  the first of the Illonth Jupiter rises at 4 h. 50 m . ,  
and crosses t h e  meridian a t  1 1  o'clock A .  1\f. O n  the 
last of the Illonth Jupiter rises at 3 h. 15  Ill . ,  and 
crosses the meridian at 9 h. 20 Ill . A. M. 

The right ascension of Jupiter on the fifteenth day 
of the month is  11 h. 52 m. 45 s. and its declination 
north 1 deg. 57 Ill . 52 S.  

SATURN. 
Saturn is evening star, and may still be observed just 

as soon as it is dusk, lo w down in the southwestern sky 
during the first part of the month. SaturIl is in con
j unction with the Uloon on October 27 at 3 h. 31 Ill . ,  
with the planet 6 deg. 14 Ill .  north o f  the moon. 

On the first of the month Saturn crosses the meridian 
at 2 h. 59 m. and sets at 7 h. 55 m .  P. M. 

O n  the last day of the month Saturn crosses the 
meridian at 1 h. 15 m. and sets at 6 h.  5 Ill. P. 1\1. 

The right ascension of Saturn on the fifteenth day of 
the month is 15 h. 47 Ill. 27 s. and its declination south 
18 deg. 8 III 2 S. 

URANUS AND XEPTUNE. 
Uranus is  still in the vicinity of Saturn, although 

Saturn is now moving to the eastward of its celestial 
neighbor. 

The right ascension of Uranus on October 16  is 15  h. 
3!) Ill. 48 s. and its declination south 19 deg. 21 m. 42 s. 

N eptune is  in the morning sky. Its position hard ly 
changes throughont the month ; for October 16 its 
right ascension is 5 h. 27 m. 21  s. and its declination 
north 21  deg. 51 Ill . 16 S. 

ALGOL. 
Minima of the variable star Algol will occur as fol-

lows, in Greenwich mean time : 
Hours. 

October 6 . . . .  . . . . . . .  . . . . . . . . .  . . . . . . . . . .  . . . . .  6 
12 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  0 
17 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 17 
23 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 11 
29. . . . . . . . . . .  . . . . . . . . . . . . . . . . . . . . . . . . . . .  4 

Minutes. 
27 
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Alternate minima are given above ; others can be 

found b y  using the period 2 days 20 hours 49 minutes. 
The mean place of Algol for 1897 is right ascension 

3 h. 1 m. 28 s. , declination north 40 deg. 33 m. 31 s. 
Smith Observatory, Geneva, N.  Y. , September 20, 

1897. 
• • • • • 

THE ELEVATOR ACCIDENT AT THE TRACT SOCIETY 

BUILDING, NEW YORK. 

After a, somewhat lengthy in vestigation of the ele
vator accident at the Tract Society building, New 
York (details and illustrations of which were given in 
our last issue" the coroner's jury found that the acci
dent was " occasion ed " by the release of the safety 
clutches (which, it will be remembered, had been auto
matically set a short time b efore the accident) ; and 
while they found that no one was criminally responsi
ble for the accident, they recolIlmended that high 
speed elevators should be at all times in charge of a 
competent engineer. The latter recommendation was 
prompted by eviden ce which showed that " no one 
who understood the system was in charge at the time. " 

It will be noticed that the j ury was careful to state 
that the releasing of the safety cl utches " occasioned " 

SKETCH DIAGRAM OF HYDRAULIC ELEVATOR IN 

TRACT SOCIE TY BUILDING. 

the accident, thus leaving the actual first cause of the 
disaster  open to discussion. For. while the finding of 
the jury was perhaps the only one that could be given 
on the evidence presented, it leaves u ntouched the 
vital question as to w hat it was that caused the fall of 
the plunger and the sudden shooting of the cal' to t!le 
top of the shaft. 'There is every reason to s u ppose 
that the disarrangement in the elevator which caused 
the first rapid ascent of the cal'. causing it to be 
stopped by the clutches at the first floor, was the s1tllle 
disarrangement that rushed the car to the top of the 
shaft the moment the cl utches were released. What 
this disarrangelllent was is  a question which the expert 
testimony at the inquest seemed vt'ry carefu l ly  to 
avoid. At the same time it is a question in which the 
public is  profoundly interested. and upon which i t  has 
a right to be well  informed. It was stated b y  one of 
the witnesses that any attempted explanation would 
be purely hypothetical ; but it frequently happens that 
the data upon whieh a hypotheSIS is  founded are so 
abundant an d con v incing as to give the eOllciusion the 
appearallee of a positive certainty. 

'T he accompanying sketch diagram, w h i ch ,  it wil l  be 
understood, is not drawn to scale, shows the general 

2 1 5 
features of the hydraulic system in use at the Tract So
ciety building. The car is raised by the dead weight 
of a massive plunger, working in a cylinder 132 feet 
high, which extends half way up the shaft. When the 
car is at the bottom of the shaft, the plunger is at the 
top of its stroke and vice versa. The plunger weighs 
16, 000 pounds and is many times heavier than the cal'. 
It is raised by a hydraulic pressure of 250 pounds to 
the square inch. 'The water is admitted by an inlet 
valve, worked by the " shipper " rope, which passes 
through the car. The discharge valve is attached to 
the same stem as the inlet valve and is operated simul
taneously by the shipper. The discharge water is not 
allowed to run to waste, but is led into a closed dis
charge tank, in  which an air pressure of 60 pounds to 
the sqnare inch is maintained continuously. 

It will thus be seen that the plunger in descending 
is retarded by a column of water which is forced up 
against it  b y  air pressure in a tank with w hich it COlll
municates. The feed for the pressure pumps is drawn 
from the same tank,' as shown in the diagram. This 
arrange:nent economizes the water, which is thus circu
lated over and over again throughout the whole system ; 
it keeps the cylinder sealed against the air ; and by giv
ing a pressure of 60 pounds on the suction it reduces the 
actual head pressure ag1tinst which the steam pistons 
have to work from 250 to 190 po!mds to the square 
inch. The system is ingenious and econolllicai. We 
are informed by the chief engineer that during an 
eight hour Sunday test, in which all the six elevators 
were kept running continuously, the consumption of 
coal was 350 pounds pel' hour and the consumption of 
water was 28 pounds per horse power hour-a very 
good performance for this class of work. 

It will be seen that the plunger is always resting 
upon a column of water, the pressure at the base of 
the column being 250 pounds when it is ascending and 
60 pounds dUJ ing the descent. It is evident that as 
long as the 60 pounds pressure is evenly maintained 
the plunger will force out the water and descend at an 
even speed, but should the pressure in the tank 
dimi nish from any cause, the plunger will fall propor
tionately faster. Should the pressure in the tank fall 
belo w a point sufficient to maintain the column of 
water in the cylinder at the level of the bottom of the 
plunger, and should the plunger meanwhile be held 
stationary by some means, the water would fall away 
from the plunger, leaving a clear space beneath it. 

The engineer testified at the inquest that the dis
charge tank had been leaking for SOIlle time, the leak 
being in the upper joint of the tank, above the water. 
This was shown by the fact that the air pressure was 
continually falling, necessitating the use of the air 
pump. On the day in question the pressure had fallen 
at one time as low as 20 pounds to the square inch. 
Turning to the facts of the accident, we find that the car 
started from the bottom. floor and was clutched (be
cause of too great speed) at the first floor. At the 
moment the clutches acted, the exhaust valve was open 
and the plunger was descending above the normal speed. 
That the speed was above the normal is stong circum
stantial evidence that the tank pressure was low. Let 
us suppose that it was, and that it had fallen 
to the 20 pounds pressure noti ced earlier in the 
day by the engineer. It took frolIl twenty min
utes to half an hour to release the clutch es, and 
during th is time the water in the cyl i n d er would 
fall to a level corresponding to the 20 pounds tank 
pressure, leaving the 16, 000 pound plunger hung 
in mid air, held b y  the clutches of the car. 'The 
instant the ill-fated engineer released the clutches the 
massive plunger would drop i n  the cylinder, whirling 
the car to the top of the shaft with a speed j ust twice 
its own.  That the cal' shot np w i t h  frigh tful rapidity 
is proved by the testimony of an eye- witness, and if  the 
car shot up, the pl unger must have fal len with at 
least half the speed. T hat the plunger fell is  proof 
that the cyl inder was all or partially elllpty, and if the 
water was not in the cylinder, the pressure must have 
been lacking in the tank. 

This, It seelllS to us, is the o n l y  possible explanation 
of the accident. It was the unforeseen coi n cidence of a 
clutch ed car, an open discharge valve and a low pres
sure that broug h t  about the di�aster. 

It will occur to any practical engill eer that whether 

this theory be right 01' not, the safety of this system 

would be materiallv in creaEed by placing the air p u m p  

in  automatic con r;ectioll with the discharge tan k, so 

that if the pressure should fall, the pump would be 

started. The elevator systelll is a good onp, being both 

fast and economical , and the plant, as a w hole, is well 

built .  \Vith the slight change we have suggested , it  

would be proof against anot her such dimster as was 

" occasioned " by the releasing of the clutches by the 

night engineer �t a time when the elevator mechan ism 
was out of order. 

EXPERIMEN'£S are being made at Portsmouth, Eng
land with cordite as amIll unition fo], quick-firing guns, 
fol' the purpose of determining the visi bility of the 
flash at night and how far it would guide an en emy's 
fire. Cordite is said to give a much smaller flash than 
powder. 
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A NEW DEVELOPl'IIENT IN MACHINERY FOR 

ASPHALT PAVING. 
Since the aspbalt street bas come to be generally ac

knowledged superior, in essentials, to all others, tbe 
adoption of aspbalt for paving purposes has become 
the rule in all of the 

J citutific �mtricau. 
are amply protected from rain and sun. At the end 
of the season's work the plant may be finally closed 
and locked and may stand fully protected without 
other cover than is provided in itRelf. 

One of the accompanying illustrations shows the 
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placed the mixer. This is the machine that mixes the 
required quantities of hot sand, asphalt and carbonate 
of lime, that in combination form the cement for pave
ments. Still higher in this tower is situated a rect
angular steel box of considerable size which is called 

the hot sand storage 
bin. Ben eath t h i s  
bin, and suspended 
j ust above the mixer, 
is the measuring box, 
and it contains, when 
filled, the requisite 
amount of sand for 
one c h  a r g e  of the 
m ixer. T h is feature 
is in itself a marked 
improvement 0 v e l'  
the old m e t  h o d  
which still prevail s  
i n  t h e  great majori ty 
of the asphal t plants 
about the country, 
whereby t h e  h o t  
sand is shoyeled by 
hand into a wooden 
box t hat will hold 
j ust t h e  quanti ty 
required, and is then 
tran sferred to t h e  
mixer by means of 
some sort of a t.rack 
or trolley. 

Within t h e  sand 
storage bin overhead 
is a revolving screen 
or sieve. It is the 
office of this screen 
to separate the gravel 
and coarser particles 
from the sand that 
is to he used in the 
mixer. 

more i m p  0 r t a n  t 
cities of the United 
States. T b e result 
of c o m  p e t  i t i o n  
among contractors 
for that k i  n d of 
pavement bas been 
to extend its use, 
and, at t h e  same 
time, greatly reduce 
its cost. \Vhether or 
not COlli petition has 
b e e  n largely pre
vented in the past, 
it appears q u ite cer
tain that at the pre
sent ti tu e any con
tractor having the 
nece�sal'y ex perience 
and capi ta l  IlI ay in
clude asphalt paving 
with his other b usi
ness. Until  the pre
sent titue, however, 
the asphalt paving 
contractor has been 
compelled to l i m i t 
the field of his oper
ations to only the 
cities and I a r g e r 
towns of the country, 
it bein g  practical ly 
out of the question 
for small towns to 
o btain t h i s  pave
ment, on acco unt of 
the increased price 
made necessary i n  
order to covel' the 

PORTABLE ASPHALT PLANT READY FOR TRANSPORTATION. 
The two cars are 

called, respectively, 

cost of a plant which would have to be erected for 
the p urpose of man ufacturing the material from 
which the pavement is mad e. These being the con
ditions, it naturally follows that a paving plant 
which could be easily transported froUl place to place 
would open at once a vast new field of work in the 
paving industry. A portable plant, for practical field 
work, must combine all of the essential features of the 
regular stationary type of plant with extreme porta
bility an d compactness. It must be simple as possible 
in its mechanism, without the sacrifice of utility. It 
must be self-contained and operated with at least as 
few hands as the ordinary stationary plant. It must 
be well made and durable, constructed to withstand 
the movement an d 
jarring of railway 
transportation with
out inj ury. Such a 
plant, it is claimed, 
is the one which is 
shown in the accom
panying illustrations 
and which is  the in
vention of Frederick 
A. Hetherington, of 
I ndianapolis, I n  d . 
It is known as the 
Hetherington r a i 1 -
way asphalt plant. 
In the invention of 
this plant it was the 
a i 111 to produce a 
traveling apparatus 
that would be well 
adapted for operat
ing upon small con
tracts. 

Alth ough the in
ventor h a d  o n l y  
hoped, originally, for 
a working ca pacity 
of from 900 to 1 , 000 
sqnare yards of pave
ment per day, actual 
field work this sea
son h a s  demons
trated that, as at pre
"ent constructed, the 
capacity is from 1 , 500 
to 1 , 800 square yards 
per day, and that, by 
the modification of 
certain elements of 
the plant, its capacity may be readily increased to any 
desired amount. The plant is complete in itself. It  con
tains all of the mach inery that the pavi ng contractor 
requires, except i n g  his steam rol ler and street tools. 
T here are no sheds or bui ldings to erect, yet all parts 

plant set up for operation ; the other shows it as it ap
pears when packed for transportation.  All of the parts 
that are sho w n  i n  the second i llustration, snch as smoke 
stacks, tower structure, sand b i n ,  etc. , are securel y  
packed away i n  the plant itself, a s  shown in the first 
ill ustration .  A l l  such parts are readily detachable, 
being either screwed or bolted together. But thirty 
hours are required in making the outfit ready for 
work ; it may be dismantled and packed for the road 
again in twenty hou rs' time. 

The principal invention which has been developed 
in the construction of this plant is the central tower, 
w hich is const ru cted of comparati vely light weight 
tubing and steel beams. This tower is situat ed 

the melting car and 
the drier car. On one end of the drier car is estab
lished the power plant, which consists of one steel 
boiler of the locomotive type and a steam engine. 
Besides this machi nery there is a stearn pump for 
p umping water and another which is the air compressor. 
At the other end of this car, and occupying about one
hal f  its length, is the sand heater or drier. This ap
paratus is the most important element in the w hole 
plan t, and its duty is arduous, for it must deliver to the 
hot sand elevator eight cubic feet, or 800 pounds, of hot 
sand every three minutes, at a temperature of not less 
th'tfl 3 10 degrees. 

U pon the melting car are estab lished 
kettles and a cylindri(lal tan k called 

several large 
the agitator. 
kettles and These 

the agitator, taken 
together, will  hold, 
when c h a r g e d ,  
about eighteen tOllS 
of melted asphalt. 
Proper furnaces are 
provided for m e l ting 
the asphalt. About 
the kettles are broad 
p l a t f o r m s  upon 
which the workmen 
stand wbilfl at work. 
T h e  arrangement 
an d con struction of 
t h e  s e platforms is 
twofold. W h i le they 
form the flool's for 
the workmen while 
the plant is estab
lished f o r service, 
when it is closed for 
shipment they fold 
back over the ket tles 
and make the roo (of 
the car. 

L 0 c a t  e d about 
centrally of the drier 
car, and projecting 
from one side, is the 
cold sand elevator. 
This is a link belt 
e l e y  a t  0 I' carrying 
m etallic buckets. I ts 
office is to deli ver the 
sand from the pi le  at 
the side of the car, 

PORTABLE ASPHALT PLAN T IN OPERAtION. up and into the re
ceiYing end of the 

centra l l y  between the two cars, which are placed 
end to end u pon the tracks : it is connected to, or 
rather bui l t  upon, the adjacent corners of the cars. 
At a distance of about n i n e  feet from the ground the 
tow�r standards support a p latforlll npon wh ich i� 

sand h eater. The construction and novel features of 
this sand heater cannot at present be descri bed, for 
the reason that they form the subject of another in
vention, patents for which are still pending. 

OPERATIO :'II O �· 'l'HE PLA ;\'T. -Between the adjacent 
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ends o f.  the two cars, and beneath the mixer, i s  a I TAME HUMMING BIRDS. 

passageway through which a - team of horses may be BY CHARLES FREDERICK HOLDER. 
driven. The operation of the plant is described as In Southern California almost every dooryard and gar
follows : den has its quota of humming birds-among the most 

Sand is shoveled from the s upply pile i nto the buck- interesting of the feathered tribe. I recall hearing JolI n 
ets of the cold sand elevator ; by them it IS delivered Bell, t.he taxidermist and naturalist, who was a fri e l l d  
into the sand heater, from which i t  emerges, very hot, and companion o f  Audubon, say that he once heard a 
into the boot of the hot sand elevator. By means of humming bird sing when lying perfectly quiet beneath 
the hot sand elevator, the sand is carried up into the a bush. He considered it. a novel occurrence, but the 
revolving screen, where all gravel and coarse particles hUlIlming birds of Southern California certainly utter 
are removed, and it then falls into the hot sand storage I many notes which may be construed into singing. 
bin, down through w hich it finally 
passes, by means of the measuring 
box, into the mixer. While this sand 
operation has been going on, the op
erator at the m elting car has opened a 
valve in a large pipe which projects 
from the agitator, and has filled a 
steel bucket with a certain amount of 
a.sphalt. As the operator at the mixer 
lets a charge of hot sand fall into the 
m ixer, the melted al';phalt is run from 
Lhe agitator to the tIlixer on a short 
trolley au d is poured into the tum
b l i n g  and tossing mass of hot sand, 
i n to which has previously been d ump
ed the required amount of carbonate 
of l i me. The whole batch is then al
lo wed to mix furiously for a short 
period of time, and then t he operator 
at t h e  mixer pulls a lever which opens 
a door in the bottom of the mixer, 
and the whole mass, or batch , as it is 
technically called, falls into a wagon 
which stands beneath to receive it. 
This is the substance that may be 
seen upon the streets wherever an 
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impossible creatures took their place ; bits of animation 
which at the slightest movement opened their wide 
and cavernous mouths for the expectant food. The 
little birds, which first resembled hairy spiders more 
than anything else, soon obtained their feathers, and 
eyed us with gentle curiosity whenever we approached 
the nest. A rich sirup of sugar and water was now 
offered them, and found to be very much to their fancy. 
A drop u pon the end of a broom splint would at once 
become the target for their slender tongues. 

As Jt became evident that the birds would leave the 
nest in a few days, the deiicate struc
ture was severed from the branch and 
removed to the room of one of the 
ladies of the house, who now u nder
took their education. The little crea
tures almost immediately deserted the 
nest, taking position upon its edge, 
with much unsteady fluttering. Then 
began the first experiments in flying, 
a rapid vibration of the wings, which 
merely raised the birds a few inches 
above the nest. This was succeeded 
soon after by a short excursion into 
th e  air, following t h e  drop of sugar, 
taking it upon the wing from the hand 
of their m istress j ust as they would 
when feeding from a flowp.l'. 'T wo or 
three experimental days and the birds 
became perfectly tame. They would 
al i ght upon t he finger or head of their 
mistress, COllle when called, and dis
piayed the most artless and confiding 
dispositions. 

'Vhen the nest was taken the mother 
bird made no protest, in fact, waR not 
seen ,  but she soon found her on 

asphalt pavement is being laid. 
The cars upon which this railway 

plant is established are constructed 

THE TAME HUMMING BIRDS OF CALIFORNIA. spring. The young birds, two day� 
later, having learned the use of thei r 

entirely of steel and are of especial design ; they are 
equipped with air brakes as required by law, alld alw 
all other fittings and attachments, including auto
matic couplers, according to master car builders' stan
dards and regulations. As packed for transportation 
the plant is of ordinary freight car dimensions and 
weight and passes all bridges and tunnels. Three of 
these plants have been built during this summer and 
their success has been so marked that it is expected 
that many will be in use in different parts of the 
country within another year. T his railway asphalt 
plant is manufactured by Hetherington & Berner, of 
Indianapolis. 

My first experience with these little l'reatures was on 
the slopes of the Sierras between two deep and well
wooded canons. 

In a little garden belonging to one of the sons of John 
Brown, whose ; ,  soul  is marching on, " many humming 
birds congregated, flying frolll bush to bush the whole 
day long, glistening and gleaming in the sun like living 
gems. 

One day, when strolling through this semitropic gar
den, I saw a l ittle brown humming bird watching me 
gravely from the broken stalk of a wild sunflower. As I 
grad ually drew nearer, it merely cocked its head upon 
one side and gazed at me in a mildly inquisitive man-

e ' . '  • ner until I was within two feet of it, w hen it flew away 
VICTORIA REG IA. twenty or thirty feet. Again I approached quietly, and 

Several attempts have been made at Prospect Park, I succeeded in obtaining a position within a foot of the 
Brooklyn, to raise the Victoria Regia from the seed, little creature, who appeared fascinated and entirely 
but they have failed. The plan t illustrated in the ac- . devoid of fear. I now carefully reached out my hand 
com panying engraving was procured at Philadelphia. 

' 
around it. 'l'he little head slowly followed unti l its gaze 

It has grown with great rapidity, and now, with its ten was,wholly directed froll! me. Then with the other hand 
leaves, the blossoms and the buds, nearly fills a large I caught the dainty creature, hoping to keep it as a pet. 
lily pond. Our illustration shows the leaves in differ- It was released in a large room, with an abundance of 
ent stages of development and decay. Se\'e l'al of the sun light and flowers, but it became at once so wild and 
leaves are perfect ; one or two have broken down was obviously so u nhappy that I gave it its freedom. 
around the edges, and a new one at the left is unfold- My next attempt at cultivating a friendship with a 
ing by unrolling at the edge. The 
leaves are upturned at the edges 
l i ke a pan, and underneath is a 
strong network joined to the stem 
five to ten feet long. The leaves 
are tour to five feet in diameter. 
They have been gro wn to dou ble 
t lmt size in the Royal Gardens at 
Kew, where they are grown under 
glass, and the water i ll w hich they 
are propagated is kept at a tem
perature of a bout 80°. 

The Prospect Park specimen is 
growing in one of the out of door 
lily ponds which is furnished with 
heating apparatus concealed from 
view, and arran ged to keep the 
plant at the required tem perat ure. 
M uch anxiety was felt while the 
bud was de veloping, l est a chill 
wind should blast the tender b ud, 
but the weather was propitious and 
the plant and flower have been 
seen by admiring thousands. 

A few years ago we p u b l ished an 
account of the successful raising of 
this plant at Clifton, N .  J., by Mr. 
S. C. Nash. The Victoria Regia is indigenous to in
land South Am erica. It was d iscovered on the Ama
zon and taken to England, where it was exhibited at 
the Crystal Palace. It was named in honor of the 
Queen. This great lily has been known and ex
hibited in England for fifty years. 

. ' . . . 
THE ancient Greek water supply system showed every 

modern improvement, such as we have acq uired only 
within the last decade. -Monatsehrift. fitr Oeffentlichen 
13audienst. 

VICTORIA REGIA IN BLOOM. 

h umming bird was with two young birds, a nest and 
eggs having been discovered on a low branc h  of an 
orange tree in Illy garden. The mother bird was very 
loath to desert the eggs when I approached and readily 
submitted to the photographing process, the plate show
ing the little creat ure sitting high on the nest, her beak 
pointed slightly upward. When any one went near the 
tree the bird did not make the slightest movement, evi
dently relying on the protective resemblance which she 
and the nest possessed to a remarkable degree. 

Finally, the two eggs disappeared and two reddish 

wings, flew to the window that faced 
the orange grove and clung to t he meshes of the 
screen with their tiny, delicate cl aws. Their plaintive 
squeaking soon attracted the attention of the mother 
bird, w ho hovered about the place for several days, en
deavoring to reach her imprisoned young, reluctantly 
flying away whenever one of the household appeared. 

It would be impossible to concei ve greater confidence 
than that displayed by the little captives. They were 
absolute l y  without fear and courted the closest inti
macy. At night they slept on the edge of a basket in a 
doset in our room, and every morning awaKened us 
by hovering over our faces, uttering sharp little me
tallic notes ; wnen successful, alighting upon the ex
tended finger, cocki n g  their tiny heads from side to side 
in an expressive demand for food. At breakfast they 
frequently flew downstairs, following their mistress, 
often perching on the sugar bowl or some convenient 
roost on the table, from which they would watch the 
proceedings apparently with the greatest interest. The 
little creatures, ho vering in the air and feeding from 
our hauds. presented a charllling spectacle. 

'Vhen called, the pet bird would fly from room to 
room, evidently u nderstanding its name, and was a 
constant surprise to lady cal lers, u naware of its pres
ence. A h Ulll ming bird, in the family of a friend of 

m i ne.  l I let its death by being taken 
for a g'iganti c  bee. It flew to the 
gorgeously decorated hat of a visit
or, h U Ill ming about the artificial 
flowers and following them up as 
t h e  guest attempted to escape. The 
latter, finally, struck it down with 
a fan , onl y  then discovering, to her 
surprise and dismay, that the sup
posed insect was a pet humming 
bird. 

Who first conceived the idea of 
taullng so delicate a creature as the 
h U lllming b i rd is not known, but 
it has freq uently been done. Old 
habitues of 'Taylor's restau rant, on 
Broad way, will recall the tame 
h u mmers which at one time were 
exhibited i n  the window and which 
attracted the attention of h u ndreds 
of passers by. The bIrds were 
thorough l y  tame, and knew the 
German who caught them perfect
ly. He fed them by using glass 
flowers, which were filled with 
sweetened water. 

The question as to the food of 
hUlllming birds is one that has arou sed much dis
cussion, some authorities stating t hat they live 
entirely upon the sweet exudation s of flowers, others 
believing t hat insects form part of their food. I 
can state t hat the California ruby throat cannot, 
in Illy experience, live on sweetened water alone. 
It requires minute i n sects, and, perched upon the 
fingers of their  mistress, our little pets would eagerly 
hunt for insects on the window pane. Ants they 
would not notice, but very small gnats and spiders 
were very much to their liking. I assume that their 
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food consists mainly of these and other insects, the 
sweetened dew and exudations of flowers being their 
drink-a nectar to be enj oyed, perhaps, when other 
food is scarce. 

While but one humming bird is well known in the 
East, California has seven or eight, most of the genus 
Trochilus. 

�While the humming birds are the most delicate of 
their kind, their powers of flight are marvelous. A 
friend informed me that he observed one flying about 
t he vessel that pl ies between San Pedro and Santa 
Catalina Island, twelve miles from land . This island 
is famous for its humlIling birds, and here and at San 
Clemente, forty miles offshore, is found th e beautiful 
white-booted racket-tailed h umming bird (Steganurus). 

The art displayed by the h U lIlming birds in building 
their nests is marvelous. The one from which the 
young birds described were taken was not llI uch l arger 
than an English walnut, formed of the most delicate 
material, like floss from seeds, and covered on the out
side with bits of moss, so that it resembled in texture 
the branches of the orange tree and was very difficult 
to see. 

At Santa Catalina these birds affect the eucalyptus 
trees and can be seen about their blossoms in flocks of 
a dozen. �While watching one of these birds I noticed 
a remarkable performance. The bird rose rapidly to a 
height of perhaps thirty feet, then plunged down, 
forming half a circle, uttering a peculiar whistling 
sound. This was repeated several times, the noise be
ing relllarkable. I concei ved it to be a part of the 
courtship of the bird, as several female humming birds 
were hovering about the spot. 

. . . ' . 
'rhe Develo pment and 'ro ning of Lantern Slides. 

Mr. Alfred Stieglitz, of this city, a member of the 
Camera Club, describes in "' Camera Notes " a method 
of development somewhat unusual. In exposing in the 
camera the plate is slightly overtimed, then it is  de
veloped preferably with the h ydroquinone developer 
until the image totall y  disappears when examining the 
plate by transmItted orange light, that is, the image is 
so dense no light can pass through the plate. It is  
then rinsed under the tap as usual,  and placed in the 
hypo bath until thoro ughly fixed. U pon examining 
the fixed slide, it will be seen that it is not only so thick 
that you can hardly recognize the picture, but that it 
lacks all gradation, in being m uddy and flat. But this 
condition is necessary for future operations, all of which 
take place in broad daylight . O n  a table place two 
white porcelain dishes. The one, w h ich we distinguish 
by calling it A, should contain a one per cent solution 
of ferricyanide of potassiuIll and the other, B, a very 
dilute solution of hyposulphite of soda and ferri cya
nide of potassiuIll, say : 

1. 10 per cent solution of h yposulphite of soda. 

II.  10 per cent solution of ferricyauide of potassiulll . 

For use, take 100 parts of I and 15 drops of II . 

These baths must be renewed occasionally, as they 
lleteriorate in the light. 

In each d ish place a small camel's hair brush and a 
wad of cotton, which latter may be shaped at will  to 
suit the purpose for which it may be intended . I f  
possible, have the table near r unning water ; otherwise 
h ave a p ailful at hand, as plen ty of water is essential for 
the del icacy of some of the operations to be performed. 

Loeal Reduction in Ordel' to Build up Tone Va lues. 

-As before stated, in examining the fixed slide by 
transmi tted light, very little of the image will be yisi
ble. In order to facilitate matters, bring the slide 
directly from the fixing bath, without previous wash

ing, into dish, A, in whICh it will be gradual l y  reduced. 
Stop the reduction as soon as the image is fairly distinct. 
This is done by plunging the plate into water, thus 
stopping all chemical action. The slide is sti ll very 
thick and fiat, but it  IS now in a satisfactory cond ition 
for local treatment and t h e  ultimate thinning down to 
the desired density. 

In this state the slide is placed in dish, B, and local 
reduction by means of the brush is begun. This pro
cess must be very gradual, so that it  be in  our power 
to alter our relative ton e values or gradation at will. 
You notice in this local application of the reducing 
agent w e  in reality have the reverse of brush develop
lllent in  platinotype printing, with even a m uch great
er leeway. The process of producing slides by this 
method is highly mteresting, for effects not otherwise 
possi ble can , with a little skill, be obtained. 

It is by this method that some of those striking snow 
scenes, shown during the winter, were produced . Origi
nally the s lides of these were considerably overti llled 
and o verdeveloped, and then reduced in the above de
scribed manner. Between every stroke or two of the 
brush it is well to rinse the plate, so that the strokes 
do not show in the ultimate result. N o  brush strokes 
ought to be visi ble when the slide is thrown on the 
screen ; if any be detected, the slide is  a failure and 
ought to be discarded. With a little skill  and practice 
this method is very silllple and safe, and any OIle hav
ing succeed ed i n  Illastering it will never resort to any 
other method of producing slides. 

Naturally, it is essential to know something of tone 
values, as the resulting slide might otherwise be ludi-

J t itut if t t  jmttitJu. 
. ous in its effect. This process of developing a slide 

is necessarily very slow, forcing being at no stage ad
missible, as it would insure certain failure. 

The Use of Formalin. -In winter the gelatine is 
sufficientl y  tough to withstand this seemingly rough 
treatment, b ut in summer it is well to soak the slide 
before the brush reduction is begun in a very weak 
solution of formalin for about a minute and then rinse 
thoroughly. The solution used by me is one thousand 
parts of water to one part of formalin. Sometimes the 
resulting color of the slide produced in the above de
scribed manner is obj ectionable and possibly rather 
uneven. To overcome this defect, the slide must be 
toned in a suitable bath. Among the many experi
ments made by me, the fol lowing will interest you 
most : 

Toning. -In many cases it is desirable to color a slide 
to a pure blu!>,  or perhaps only a suspicion of blue. 
An absolute ly reliable method to obtain this color is to 
use the following bath : 

Blue. 

1. Sulphocyanide of ammoninm . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  200 gr. 
Water. . . . . . . .  . . . . . . .  . . • • . • . . . • • • • . . . . • . • . • . • • . • •  32 oz. 
Carbonate of soda (granular) . . . . . . . .  . . .  . . . . .  . . . .  . . . • . . . . . •  2 gr. 

II. Chloride of gold (brown) � . . .  � . . . . . .  . . . . . . • . . . . . . . . • • . . . .  15 gr. 
Water . . . . . . . . . . . . . . . . . . . . . . . . . . . . . • . . . . .  . . . . . . . . . . . . . . . .  1 oz. 

For use take 2 ounces of I and 4 drops of II, always 
remelll bering to add II to I, and never reversing the 
operatiou . This amount of solution will tone at least 
one slide to a perfect blue. The toning bath, in order 
to work satisfactorily, ought to have a temperature of 
72° to 76° Fah . Using the bath at a lower temperature 
results in failure, as the toning proceeds too slowly and 
unsatisfactorily in other respects. A higher tempera
ture wil l  hasten tonin g, but the gelatine of the plate is 
apt to be attacked in a most disagreeable way. 

To j udge the process of toning, it is necessary to 
examine the slide by transm itted light, using daylight 
if possible . A thoroughly toned slide will have a pure 
blue color wh e n  exam ined in that way. According to 
my experience, it is  advisable to tone reduced slides 
after they have been dried, especially in such cases in 
which only partial toning is to be used. As for the 
density of toned slides, let me say that those toned 
with the above bath do not increase in density percep
tibly. 

Green. 

In order to obtain a green slide, the follow ing treat
men t is best : 

I. Oxalate of iron . . . . .  � . . .  � .  . . . . . . . . . . . . . . . . . . . . . . . . . . . . • . . . .  20 gr. 
Ferricyanide of potassium . . . . • • • • . . . . . . . . . . . . . • . . . . . . . . . . . .  15 gr. 
Water . . . . .  . . . . .  � . . . . . • . • . . . . . . . . . . . . . • • • • . . . . . . . . • • . • . . .  32 oz. 

II. Chromate of potassium . . . . . . . . .  . . . . • • • • . . . . • . . . • • • • • . . .  . . . . 5 gr. 
Water. . . . . . . . . . . . . . . . . . . .  . • . . . . . . . . . . . . . . . . . . . • . . . . . . . .  16 oz. 

Bathe your slide, which in this case must be some
what lighter than the desired result, in solution I .  In 
this bath the color will turn to a dark blue. From this 
it is placed in solution II for a minute and then dried. 
When dry the slide will be a bright green. 

Bal'tolozzi Red. 

Bartolozzi red is obtained b y  using the following 
bath : 

I.  �'errocyanidc of potaSSIUm (yellow prussiate) . . . .  . • • •  . . . . . 15 gr. 
Water. . . . . . . . . . . . . . . . � . . . .  . . . .  . . . . . . . .  . . .  16 oz. 

II. Nitrate of uranium . . . . . . . . . . . . . . . . � .  _ .  . . . .  . . . . . . . . . . •  . . .  all gr. 
i:lulpbocyanide of ammonium . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  150 gr. 
Citric acid (crystals) . . . . . . . . . . . . . . . . . . . . .  . . . . . . . . .  � . .  . . .  . .  30 gr. 
Water . . . . .  . . . . . . . . . . . . . . . . . . . . .  . . . . . . . . . . . • . . . . . . . . . . . . .  16 oz. 

For use, take 1 part of I and 1 part of II, and place 
your slide, w hich ll1 ust be first t horoughly soaked, in 
this solution. It w i l l  quickly assume a beautiful Bar
tolozzi red color. In many cases the whites are stained 
in coloring the slides in this way, and in order to re
move the same, dip them into 

Carbonate of soda . . . . . . . .  . . . . . .  � . . . . . . . . . . . . . .  . . .  � . . . . . .  15 gr. 
Water . . • • . . . . . . . . . . . . . . . . . . . . . . . . . • . . . . . . . . . . . . . . . . . . . .  32 oz. 

for a moment, not longer, and the stain will disappear. 
After this operation proceed to wash. 

Partial Toning . -In using the gold toning bath sOllle 
beautifu l  effects of color may be obtained by so-called 
partial toning. These colors are obtained by dipping 
the slides into the toning solution for a short time and 
then examining them by transmitted light. The com
binations of the original ground color of the slide and 
the partIal deposit of the gold, which is blue, give us 
q uite a range of purples, bInes, reds, grays, bl ue-blacks, 
etc. , the color depending upon the ground color and 
the length of toning. Many of the snow scenes before 
mentioned were treated in this way. 

Local Toning with Different Baths. -While experi
menting with the above mentio n ed and many other 
coloring processes, it struck me to try and color slides 
by u sing these baths on one and the same slide locally. 
In order to succeed, quite a little skill  in handling the 
brush an d the various solutions, as well as the water 
faucet, are essential. And even at that, most slides are 
apt to be spoiled by the colors runni n g  into each othe.·. 
My mode of pro('edure is as follows : I take a dry slide, 
dip into water so as to siIllply 1l10isten the surface of 
the gelatine, and then apply the gold toning sol u tion 
with a small or l;u·ge brush, as the occasion may re
quire, to those portions of the slide which are to be 
colored to b l ue, and shades of the same, and also the 
blue-blacks and purples, all of which are obtained by 
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the sulphocyanide bath. After these portions of th e  
slide have been colored satisfactorily, an operation 
which is most trying to one's patience and nerves at 
times, the other portions are treated successively with 
the various remaining baths. I n  most cases the results 
are exaggerations and also crude ; nevertheless such a 
slide, especial l y  from a chemical point of view, is of 
great interest. In certain instances, however, such 
local coloring or toning is of great effect and beauty, 
especially if the original ground color of the slide be 
kept and another color simply suggested in parts. 
Some of the Venetian scenes in which water, sky and 
a few houses and gondolas make up the picture, treated 
in this manner, show up beautifully. 

As a general rule, the monochrome slide is preferable 
to those colored by any means whatever, especially for 
pictorial purposes. Nevertheless, an occasional sug
gestion of color, if used very discriminately and with 
understanding, relieves the monotony of an evening's 
entertainment of slides, always remembering that by 
colored slides I refer to photograph ically colored ones, 
and not those tinted by hand with aniline dyes. Those 
can hardly be included within the limits of legitimate 
photograph y .  

.. . . . . 
E nglish Sales of Rare Books. 

In the AthemeulII, under the title "' The Book Sales 
for 1896, " an endeavor is made by Mr. J. H. Slater to 
find out how much a lib rary brings when put up at 
auction, and how much for each book. By a book is 
meant a work of merit, distin guishable for its excel
lence. rarity or binding, or because it happens to be a 
first edition. Only first class collections are considered. 

From the Book Prices Current the following h as been 
made up as to the year, the number of books, the 
total amount paid for all of the books, and the aver
age per volume : 

Lots of Book8. Realized. Average. 
1893 . . . . . . . . . . . . . . . .  49,671 £66,470 £1 68. 7d . 
1894 . • • • . . . . . . . .  . . . . 51,108 72,472 1 88. 5d. 
1895 . . . .  . . . .  . . . . . . .  45,431 71,229 1 118. 4<1 .  
1896 . • . • • . . . . . . . . . . . 47,268 80,111 1 138.  10d. 

It is noticeable that, with fewer books sold in 1896 
than in 1894, the average for the last year was larger by 
over 5s. The particularly valuable libraries that were 
put up at auction may account for this, and with the 
sale of the Ashburnham coll ection this year it  may be 
that the average reached will be still higher, because 
that library contains so many prized volumes. 

At the William Stuart sale, in England , of March, 
1895, 215 books brought £4, 297, or about £20 per 
vol ume. The Syston Park library brought £14 per 
volume and th e Beckford collection £8 per volume. 
In the Stuart library the high price iR accounted for by 
the sale of four manuscripts, which brought £1, 700, 
and six printed volumes, for which £1,000 was paid. 
In 1895 the rate of price might have been less than 
£1 lIs.  4d. per lot, except for the fad that some first 
editions of Chaucer, and imperfect ones at that, 
brought £2, 900. 

Fashion in regard to first editions seelllS to have some
what passed away in England ; that is, so far as it 
relates to Illodern writers. First editions of Dickens , 
Thackeray, Lever, and Jeffreys were not worth as 
Illuch in 18!J6 as they were in 1895, and Mr. Slater in
timates that if they can be had at reasonable pnces 
to-day, these first editions are good purchases. They 
will  never be plentiful. 

Mr. Slater tell s  of some rare books sold last year, 
and among them Eliot's Indian Bible. As all book 
collectors know, a great thing is to get a. copy of this 
Indian B ible with its dedication. �When Lord Chan
cellor Hardwicke's l ibrary was sold, i n  1888, a perfect 
Indian B ible, with the dedication, and in a contem
porary binding, brought £580. For a copy without the 
dedication £82 was given t h is year. 

. � . � . 
D. W. C. Hoover, I nventor of Photogra p h i c  

Devices. 

We are informed of the death of D. 'V. C. Hoover, at 
Cayuga Island, near Buffalo, New York, especially wel l 
known among p hotographers and the p hotographic 
trade for his ability as a skillfu l demonstrator in pho
tographic manipulation and noted for bis several in
ventions and improvements in p hotographic apparatus, 
among which may be mentioned the Hoover s hutter 
and a m achine for rapidly exposing prints o n  bromide 
paper, besides special machinery for coating and pre
paring such paper and films. 

At the time of his death he was engaged in perfect
ing a special film for nse in rib bon photograph y. H i s  
form ula for a pyro and potash developer known a s  t h e  
. .  Hooyer developer " gained for him q ll ite a reputation 
among photographers ; he also invented s pecial de
vices for the saving of gold and silver from photograph ic 
wastes. His inventive talents were not con fined wholly 
to photography,  as i n  the last year or t wo h e  designed 
a steam yacht of a special Illodel mUlled the Vixen, and 
had the mach inery constructed after his own ideas, 
with a view to securing greater speed. His practical 
way of conducting photographic operations and his 
readiness to aid photographers striving to learn new 
processes were his noteworthy characteristics. 

© 1897 SCIENTIFIC AMERICAN, INC.



OCTOBER 2, 1 897. )  
THE HOUSE OF THE VETTII AT POMPEII. 

The excavations at Pompeii have for quite a long 
time been uninteresting ; commonplace houses, am
phorre and human remains have been found, but noth
ing of special note. At last, in 1894, the House of the 
Vettii was discovered at Pompeii, and the excavaiions 
have been continued during the last two years. 'The 
excavations which led to the disco very of 
this important house were in what was known 
as the Sixth Region, at th e north of the city. 
It was soon discovered th::.t it was the h abi
tation .of a Pompeiian of rank and that the 
house was one of the greatest importance. 
The removal of the rubbish was conducted 
with all possible care, and the result was 
that the house, which was one of the most 
interesting in Pompeii. has been kept in the 
most excellent state of preservation. The 
authorities who have charge of the excava
tions made the necessary repairs to the roof 
and pillars and restored the gardens. Con
trary to the usual course, the paintings and 
statues were not removed to the museum at 
N aples, but were left in situ. It is a matter 
of history that the Vettii were among the 
prin cipal citizens that Pompeii n u mbered in 
the year 79 A. D. Al l the Vettii then occu
pied or aspired to h igh municipal offices, so 
that it is l ittle wonder that their house rivals 
the finest specimens of Roman habitations 
with which we are acquainted. 

The house is a large one, having a ninety-

as the proper scheme for a decoration, and as such they 
are very valuable memoranda. 

The entablature in the peristyle is nearly intact and 
the columns are well preserved. The action of the 
government in leaving each of the decorative features 
of the house intact almost doubles the value of the 
house to the archreologist, to say nothing of the casual 

seven foot front. N ear the entrance is found KITCHEN, HOUSE OF THE VET TIl, POMPEII. 
the room of the doorkeeper, with two wall 
paintings in it. There are two atri ums, and the din- visitor. The Vettii m ight also live over again their old 
ing room was on the second floor. Beyond the tabli- life in their house. They would find again i n  the interior 
n U IIl is a great court with eighteen Corinthian columns garden of their habitation the groups of flowers which 
and at the foot of each column is a statue and foun- they may have contemplated on the morning of their 
tain,  the water being supplied from the street. I catastrophe. Most of the houses in Pom peii look so 

T here is another small cou rt adjoining this one, and I bare and desolate that this house is a great relief. 
there is also another dining room with many pictures I O U I' small en graving shows the kitchen, with the 
of Cupid and Psych .. on the walls. The peristyle, bronze kettle OIl the hearth i n  the exact position in 
which we show in our engraving, contained many which it was when it was overwhelmed by the shower 
statuettes and fou ntains and various tables, SOIlle of of ashes. Some other metal vessels will be noted at 
them with hollowed surfaces and some with circular the right of the engraving. The large white obj ect in 
tops supported by griffins. All of these are of white the center is the front of the oven. It is composed of 
marble. The frescoes on the walls vary greatly. SOllle cement. 
of  them are among the finest which h ave ever been One reason that the remains which are found at Pom
obtained from the wonderful buried city, while others peii are so i nteresting is t hat the city had been de
are wretched. All of them help, however. to give an stroyed by an earthq uake some sixteen years before 
i dea of what the Roman painter of the time considered the eruption, so that the entire city shows the taste of 

2 1 9  
one epoch . Pompeii was really a summer resort, and is 
comparable to something between Newport and Long 
Branch. 

• • • •  
Kobert Edwin Dietz. 

Mr. Dietz, who died in his I1 iIll�tieth year at his home 
in Hempstead, Long Island, N.  Y . ,  on September 19, 

was noted for his energy as a manufacturer 
and promoter of improvements in the city 
of New York. H e  survived six brothers and 
three sisters. H e  began business in a hard
ware store and in 1840 started in the manufac
ture of lamps, burners, gas fixtures, etc. , being 
a pioneer in this line. 

When the famous opera singer, Jenny 
Lind, first appeared in America, the contract 
was awarded to Dietz Brothers & Company 
to illuminate Castle Garden for the opening, 
and when the great showman, P. T.  Barnum, 
opened his first Illuseum, on the southeast 
corner of Broadway and Ann Street, where 
the tall St. Paul office building now stands, 
his firm had the contract to fit it throughout 
with gas fixtures. 

\Vhen coal oil, or kerosene, first came into 
use, he and his brothers, in 1857, invented 
the first flat wick chimney burner. In 1868 
Mr. Dietz too k .  up the manufacture of a new 
band lantern called the t u b ular, which has 
largely superseded all other kerosene lanterns 
and h as a world-wide reputation. 

The R. E. Dietz Company, of which ]\fl'. R. 
E. Dietz was the founder and former presi
dent, are large Illan ufact urers of lamps, lant

erns, etc. , in this city, having branch houses in Chicago 
and Loudon, E ngland, am1 give employment to several 
hundred III en. 

• 1 • •  
'l'HE articles of i ncorporation of a ship canal to pierce 

the Plorida peninsula have been filed in New York 
State, the capital being $75, 000, 000. The assent of the 
Tallahassee Legislature has been secured and there 
seems sOllie possibility of the canal being bu ilt, still a 
$75, 000, 000 canal for Plorida would be an ambitiou s  en
t erprise, in view of th e fact that the Erie Canal only 
cost about $51, 000, 000 and the S uez Canal $101. 000. 000. 
The proj ectors say that the canal would be of the 
greatest importance to tbe commercial interests of this 
country. '1'he width of the waterway will be 200 feet 
tbrough its entire length, a,nd it  is thought that it will 
take five years to complete the canal. 

PERISTYLE OF THE HOUSE OF THE VETTII, POMPEII. 
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RECENTLY PATENTED INVENTIONS. Mechanical. 

EU2;'ineering. SHOE SEWING MACHINE. - Adam H. 

FI,oATING OR SUBMERGABLE D OCK. - Prenzel, Landingville, Pa.  Two patents have heen 
granted this inventor for improvements in machines for 

actuating plate is moved to draw npon a flexible con
nection whereby a sleeve is  rotated to turn one of th� 
ribbon wheels, the movement of the carriage back in 
the ordinary manner causing a spring to rotate the 
sleeve backward. Manuel Guastavino, New York City. This dock is de· 

signed not only for raising sunken vessels, bnt also for 
repairing vessels afloat. It is U -shaped and formed of 
a series of watertight compartments, with the base 
or wider portion downward, valves for the introduc
tion of air and expulsion of water from the compart
ments, and a series of hydraulic lifts for handling the 
vessel to be raised. Adjustable struts are provided for 
supporting the vessel ill uprigbt position in tbe dock, 
combined witb wbich, also, are screw propellers ope
rated by engines driven by compressed air, tbe whole 
construction being designed to reduce tbe work of band
ling sunken vessels to simple and positive operations, at 
a minimum of expense and risk.. 

PAPER Box. -Joseph C. Hewitt,  Mont-
clair, N. J. A fastening device for paper boxes , pro
VIded by this invention, i. desigued to afford a sufficient 
area for securely fastening tbe flap, making a very neat 
box wbicb can be secured with a minimum of labor. 

making � �  turn shoes," or that class of shoes in which 
tbe sales are stitched to the uppers while tbe shoe is 
turned wrong side ant, the shoe being afterward turned 
right side out. The sale is channeled along its edge to 
form an overbanging lip, against which the edge of the 
upper and lining are pressed by a breakdown bar, giving 
room for the curved needle to enter, when a looper The invention cODsists essentially in dividing the tuck 
throws a loop of thread around the barbed end of the flap into two parts, one of which may be inserted be
needle, forming a stitch as the need:e is withdrawn. One neath tbe side of the box and the other pasted to its 
of the patents provides improved means for feeding the outside. 
shoe past the needle, and for bending down tbe outer C Opy H OLDER. -- Fran k Jones, Mari on, 
edge of tbe sale  to give more room for the curved nee- Kansas. '1'his device comprises a set  of feed rollers 
die to penetrate its channeled edge. Tbe machine is  wbich are adapted to receive between them a sheet of 
designed to be very simple, dmable and economic in its copy, or when the copy is a book or set of sheets fast-

D I T C H I  N G M ACHINE. - David K. construction. ened together they will receive between them a tape or 
S mith, Pica Heights, Cal. In macbines operated by SKIM PRESS . _ Rudolf Ruetsch i, Ar- band connected to a gnide or rule movable over the sur
traction engines, and with a plow for forming the ditCh , I gentine, Kansas. To rapidly and properly separate skim, I face of the ?Opy. '1'he feed rollers are given a step by 
this invention provides certain improvements, whereby, dross, or metal alloy, from molten lead or other metal, step ad�ancmg move�ent by means of a rat�het dr�vlllg 
as the engine with its equipment is made to pass along pressing the skim to remove from it any adhering molten connectIOn from a sprlllg-returned ro�, pr

.
ovlde� \nth a 

the ditch, tbe operators standing on the platform may metal, and then removmg and dumping the pressed ke� and depre�sed by �and. The .�evlCe IS . deSIgned to 
control tbe plow, the depth of digi(ing being regnlated refuse, this inventor has devised an apparatus movable faCIlItate eopymg all kmds of wfltmg or prmted matter, 
by means of cables and a drum, while, throngh adjust- to and from the kettle by means of a hanger on an over- whether m books or sheets. 
able end sections, the desired cross sectional form may head rail, by which all open work basket or cradie may SHIP ' S  FOR]I{. -Otto Hart wich,  S w i ne
be given to the ditch, this being effected by the move- be moved into and out of the kettle, to receive the skim munde, Germany. This invention proposes to modify 
m ent of tte plow transversely in i ts guides, although and dross, and which in its upward movement meets a tbe shape of a vessel's bow so that it will divide tbe 
the machme may be operated witbout the plow guide. fixed platen by whIch the skim and dross are pressed, water horizpntally instead of vertically, one portion of 

Ralhv a y  A ,_ " , j a " e e " .  

t h e  molten metal passing back into the kettle. T h e  quick the water being dellected npward and the other down
action of the press, bringing the material under pressure ward. At the bow is a broad forward projection under 

R A I L R 0 A D RAIL CHAIR. _ Maurice when hot and soft, proves very efficient. the water line, prcsenting a horizontal dividing edge, 
and the hul l i8 made with a traneversely vaulted concavc 
bottom. the concavity extending forward to the projec· 
tion . The vessel also has a bottom rudder immediately 
behind the bow, occupying part of the keel space, and 

LewiE'. West Grove, Pa. For the efficient connection C{;RRENT MOTOR - Asa B. Frallle, 
of rails with the crosl'! ties, and at the same time afford an Boyden, Iowa. This is a motor designed to be operated 
clastic cushion between them, this inventor employs a by the cnrrent of a stream of water, to flln pumps 
series of tiuperposcd metallic sheets or plates as a or other machinery on land, the construction being 
cusbioning medium for each chair, there being on tbe such that the current bears both on the receiving and 
series of each cbair a metallic cap piece on wbich rests ' the discharge side of tbe wbeel . In a snitable frame 
tbe outer ends of the clamping plates, wbose inner ends is supported a vertical shaft from which radiate spokes 
engage tbe base of the rail, the whole being beld in snpporting blades, an eccentric on which is an eccentric 
position by holts passed dOlm through tbe tie. strap surrounding tbe sbaft, and rods connecting the 

RAIL FAS'l'ENIXG. -Wal lace C. Kem- eccentric strap and the blades. As the wbeel turns each 
gate or blade assnmes an angle of about forty-five de· 
grees when at the side of the wheel where tbe current is 
received, and also at the side where the water is dis· 
charged. 

A.l1;ri c u l t u ral. 

completely protected by tbe bottom. 
. 

LOGGING '.rRUcK. -J o h n  'V. S nl ith , 
Col umbia. Fla. Secured :'y yokes on the upper side of 
the metallic axle of this truck is an I.beam, whose 
!owe!.' side is curved to lie snugly against the curved side 
of the axle, while a cbain block rest8 on tbe npper 
/lange of the I-beam, and has parallel rihs forming a 
cbannel through which the chain may pass. Secured to 
the front face of tbe I-beam is a collar in wbich the rear 
end of the pole is fitted, the pole being braced on the 
beam by means of channel irons, and the whole con· 
struction is very strong and economical to manufacture. 

ble, Trenton, N. J. To obviate the necessity of driving 
spikes into the tie, and yet bold the rail in sucb manner 
that it  may be readily released, according to this inven
tion, a plate is made with upwardly projecting Ings, 
adapted to engage or disengage the rail base by bemg 
revolved on a PIvot, tbe pivot bar extending through tbe 
tie, and being engaged by spring catches to hold tbe bar HAY RAKE AND LOADE R .-Samuel M. T ANNING . -C b arJes O. Sh a w , C h E'boy-
securely when tbe top plate is locked to tbe rail base, and Jenks, Madison, Soutb Dakota. This macbine is made gan, Mich. To facilitate tbe quick tanning of heavy 
disengage itself wben tbe plate is revolved. A plate to pick up the hay cleanly and thoroughly from tbe hides in a drum or wheel, this inventor provides sucb 
carrying the means of engaging and locking the lower ! ground and automatically deliver it to a traveling plat- drUID with a coil of pipe in its lower portion for beating 
end of the pivot bar IS located beneath the tie. form provided witb pickers by which the hay is carried the tan liquor, wbicb is forced in under pressure, and 

S T A 'r I O N  I X D I C A T  0 R. -Geol'ge S. upward and forward to be received by a transverse centrally in the drum is 8, reel on wbicb the hides, C'ln
conveyer, by which the bay may be delivered at the nected togetber end to end, are adapted to be wound 
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small space when not in use and quickly placed in posi
tion for use when required. The receiVIng surface 
J ields under the falling weight received, but does not risc 
to cause a rebonnd of the body, althougb the net or bed 
may be readily restored to its upper or normal position 
by persons standing at tbe base of tbe device. 

ADJUSTABLE C OucH. - W illiam Ed eler,  
Brooklyn, N. Y. Tbis coucb is made of tubing and fit ·  
tings, a nd h as body and e n d sections adapted for ad
justment relative to each other to form a sofa, a lounge 
witb a head rest at the right or left, or as a bed, pro
vi8ion being made for readily securing the mattress ir. 
position, and the entire construction being simple, 
durable and inexpensive, a spring mattress not being 
needed. 

G AME ApPARATUS. -D allas D u  Bois, 
Montclair, N. J. In a cross channel or groove in a turn· 
table, located centrally in a tray baving a flanged margin, 
is snfficient space for five disks or cbips, and in each end 
of the tray are compartments for other disks, the several 
sets of disks being of different colors, but the end com
partmeuts having each a blank space. Tbe game con
sists in moving the disks through the spaces i n  the turn
table from one end of the tabl e'to the other, by displac
ing one with another until all have been so changed and 
tlle disks in tbe middle space8 of the turntable returned 
to their original position. 

NOTE . - Copics of any of the above patcntF wi1l be 
furn i shed by Munn &. Co. for 1 0  cents each. Ple lF:1! 
send name of the patentee, title of invention, and u 1te 
of thiR naper 

SC I E N T I F I C A M E R I CA N  
BUILDING EDITION 

SEPTEnBER, 1 8 97 . - (No. 143.)  

'L'ABLE OF CON'L'ENl'S. 
No. 1 .  Plate in colorsl also another perspecti ve elevation 

and floor plans of a residence at Bentlonhurstl 
L. 1., recently erected for Mr. Walter Jones. A 
design treated in an attractive style of arcbi · 
tectnre, with Coloma I feeling and classic detail. 
Arcbitect and builder, Mr. Walter Jones. 

No. 2. A Colonial residence at Springfield, Mass . .  re
cently completed for Mr. N. N. Fowler, at a 
cost of $13,000 complete. Two perspective ele
vations and lIoor plans. Mr. Guy Kirkham, 
architect, Springfield, Mass, 

No. 3. ReSIdence at Scranton, Pa., recently erected for 
Mr. '1'bomas R. Brooks. A unique design. 
Two perspective elevations and. floor pJans. 
Mr. Jobn A. Duckworth, architect, Scranton, 
Pa. 

Weaver, A l bany, N. Y. This is a device arranged in a 
suitable casing to be fixed near tbe end of a car, tbere 
bemg in the casing rollers on which is a belt can taming 
the names of stations on the route. rrhe conductor, 
brakeman or driver is enabled to readily move tbe belt 

desired elevation, or to a receptacle at the side of tbe quite close togetber, thus filling alm08t the whole in- No. 4. 
machine. '1'be rake head is of special novel construction, terior of the drum, which is then revolved by power 

Elm Park Methodist Episcopal chnrch and par
sonage at Scranton, Pa. 'r\VO perspective ele· 
yatlOns and floor plans, also two perspective 
elevations of the parsonage, with floor plans. 
Architects, l\TesBrs. George W .  Kramer & Co. , 

and may be nsed with a horse hay rake. All the con- from a shaft extending to the outside. Tb e pressure of 
veyers and tbe elevator are driven from the driving gears the liquor in the drum is regulated by weighted valves 
of the rear supporting wheels. and tbere is but little and on the outlet pipe, aud the hides while being tanned are 

to tmng the names of the stations in order before a suit- very simple intermediate gea�ing. held by the reel in a fixed and weil smootbed out. posi- New York City.  
able openmg III the casing', as the car reaches or leaves i 
tbe several stations, tbe device acting automatically to I C OTTON PICKER. - David S. Deader- tiou. It is preferred to employ a series of connected No. 5. 

drnms, the first of the series receiving the stronger 
English dwelling at Overbrook, Pa.,  recently 

erected for Mr. Smucker. An attractive design 
treated in tbe Englisb style, half timber and 
stone. Perspective elevation and floor plans, 
also mterJOr view. Architect, Mr. William L. 
Price, Philadelphia, Pa. 

prevent the belt moving backward. ick, Mammoth Springs, Ark. A ,;heeled frame adapte.d liquors, which become weakened by parting with tbeir 
C A R  C O UPLING.-H enry G. Harri ng- t o  be �oved .o�

er. �.fiel
� 

IS. provld
�

d, 
�

COrdIng to th,s tannin in paesing through successive drums. I ton, MagnolIa, Ark. In this device the drawtE �ad has a. IllventlOn, WIt pIC mg evlCCS, pre era Y In the nature I' 
of endless bands arranged to engage tbe bolls of the VEG ET ABLE CUTTER. -OSCar A B u -

link seat which i s  entirety housed, ,vith a n  incline or I cotton plants and remove the fiher, tbere being means lette, Chicago, I1
.
1 . To facilitate the cntting or ,liciug of N f depression at the back end of tbe seat,tand a central rigid for guiding the plants to the pickers and for cleaning vegetables, fruit. etc . ,  this inventor bus devilied au im- o. l .  

core. The coupling bar is sbouldered, and a depression 
Cottage at B_nghamton, N. Y., recently erected 

for Mr. 0. N .  North, at a cost of $3,200. Two 
perspecth'e elevations and lIoor plans. A de
bign WIth many excellent features, good eleva
tions and well arranged plans. Mr. Elfred 
Bartoo, arebitect, Binghamton, N. Y. 

block is arran ed for vertical movement behmd the link tbe cott.on from the pic�ers and. delivering it to distribnt- prove�ent on a cutter formerly patented by bimself, 
' th 
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f f ' t t Ht tl r k d I mg deVIces. '1'he plckmg deVICes are made somewbat compnsmg a holder for the blades, wbereby the blades 
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n. I yielding to accommodate tbemselves to varIous position. and bolder wil l  be of unequal contractability wben cool-
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� . d' d ' b d d ' d ' h ' tam snch snbstances, the cloths tbemselves bemg pro- the tempermg operatlOlI. A subsequcnt galvarnzmg or 
havlllg the 
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e tected from damage or soiling by contact with earth, tinning, in addition to forming a protection for the 

�ame ease 0 movement t at IS  0 ame WI t Ie 0 . stones, etc. cutter, operates aR a hard solder to firmly nnite all the 
i'ashioned 'link and pm. joints of tbe cutter. 

TOOL FO R TRIM1IHNG OFF THEE NAILS. llI i 8cel ! a lleo u 8 .  W AGON S'L'EP A N D  CHAl K -Henry G. 

No. 7. T�:1odern cottage at Nyackl N. Y., recently erected 
for the Rev. Edward :Mitchell, at a east of 
$2,500 complete. Two perspective elevations 
and lIoor plans. A unique design for small 
cottage. }Ir. George F. :Morse, architect, 

- A l bert Collet, Paris, France . Where externally thread-
ADDIXG M ACHIN E. - W rn . J. Ens worth , Harrington, Magnolia, Ark. 'L'his is a combination de No 

cd hard wood treenaIls are used to consohdate tbe screws, 33' 7 W 1 b S E ' P Th " " f vice which can be used as swinging wagon step adapkd 

Nyack, N. Y. 
H. Modern suburban vilia at Chestnut Hill, Mass. ,  

erected for Messrs. Merriam, Isbenbeck & AI· 
vord. A design well  treated in the modern I ' k " 1  I 't b . 1 . 1 t t. , rle, a. Is mventJOn IS or an appara· c amps or SpI es III raJ woy 8 �epcrs, 1 elng necessar:- I t,-!S the prime object of which is to provide means for cast. to be hung on the wagon body or adjusted as an ordinary 

afterward to cut ofl the pro]ectlllg head of the treenml I . . . . . . step Imlder to be used indcpendent of the wagon, being 
levd WIth the sleeperl this invention provides. as a cut. I 

mg IU?IVIdual sums Into an aggregate WIthout the use of also foldable to form a convenient seat. rrhe several 
ting off tool, a Kmd of circular planc formed by a piece I compilcated movements and suc� otber fixtures as tend 

. .  . I to produce an expenSIve machIne. Such an object is part.s are simpJe and inexpensive and lnay he qnickly ad· 
of cast metal bavmg III Its lower face a clr�nlar flange to ! attained with great efficiency by the com bination of a j usted according to the desired ufle. 
take support 011 the sleeper w hen the Cllttll1g edges are I suitable register for showing tbe total with a system of M ARBLE FOR RELIEF PRIK'l'I N G. -at work, and prevent the cuttlllg edges from penetratlllg ' l'ff t' I 

' 
h I f ' h '  h . . 

into the treenail below the surface of the sleeper. The C I eren ta gea.rmg, eac e eme�t � W IC gearmg 1m· John G. Weaver, Salt Lake City, Utah. To prepare 
core of the tool has a square head on which fits the ope- parts to the regIster a cbaracterlStIC ?"o�e.ment. These onyx marble for use in relief printing, tbis inventor first 
rating key, and in its under face iR a dovetailed slot, movements respectIvely represent the llldlVldual amounts applies tbe design witb an ink compo.ed of gum elemi, 
in which flts a knife with a n umber of cutting edges. that are to be �dded; and, c?nsequently, as these move- mutton tallow, soap, beeswax, lampblack and turpen-

American style with Colonial detail. Two per· 
spective elevations and floor plans. Architectl 
Mr . •  J.  II. Morse, BoStOIl, Mass. 

No. 9. A rcsidence at Binghamton, N. Y., recently 
erected for Miss Q,. ]11. Frencb. Perspective ele· 
vation and floor plans. A very attractive de
SIgn with excellent elevations. 

No. 10. An actress' home at Chevy Chase, Md., iIlustrat· 
ing the residence of Miss Annlc Lewis. Two 
perspective elevations and floor plans. Mr. . ments are applled to the regIster, tbe regIster shows ac· tine, then dusts over with dragon's blood. and ground 

cnrately tbe aggregate of the individual snms. The gears aspbalt, to be incorporated with the ink by flame, then 
E l e c t ,·ical . employed are of two di�sions : the numbers under �en pamts tbe ends and back of the stonc w ith an aCId I Xo. 1 1 .  

CONDUCTOR. -J ames S w i n  b u  !' l I e ,  LOll - are struck b y  pawls caffled o n  key levers and engagmg resistmg varnisb, and then etches the exposed surface in 
don, England. Tbis patent is for a conductor made of ratebet wheels, and the numbers ten and over are struck I a bath of water, glllll, turpentine, nitric acid and sui· 
electrically deposited zinc or other metal, w hich IS then by �oothed sectors �aving.knuc�de-jo.in.t connection with I phuric acid, finally removing tbe ink off the design and 

Louis D . .:vIeline, arcbitect, Chevy Cbase, Md. 
Half page design of tbe New Hathsapotbeke in 

BremelJ. 
No. 12. Pulpit of tbe C"tbedral of Sainte Gudn le, Brus

sels. 

compressed to increase its density and tenacity, it being theIr key levers ann meshIng WIth pIllIons the teeth of cleaning the stone. No. 13. l\:1iscellaIleon� Contcnt8 :  New York as a furni-
claimed that zinc conductors may thus be made, in many which vary according to the numbers which the pinions S'rOVE. -W i llianJ S.  Nicolson,  Salis.  

ture market.� Advantages o f  fresh air in apart-

cases, to be more economical 'than copper for a given represent. Both the ratchet wheels and tbe pimon8 bury, N. C.  Tbis stove has a casing extended above its ments. -Exwriol' plaster for dwellings.-Rnles 

amount of conductivity. It is also claimed that the evil transmit their Illovement to the register, so that the top and forming a drum chamber with lateral air inl,-�t8 for making good mortar.-Premature occupa· 

effects of self-inductiolll or skin effects, are reduced, and total is indicated. The claims cover the two divislO11S of there being also in the drnm section upper and lowe; tiOll of new homes ; a test for relative humidity 
that sncb conductors are more economical wben subject gearing both separately and combined, so that under tbe plates, a baflle plate extended within the drnm section, of habitable apart.rnents.-VentIlation of apart-

to corrosion by electrolysis. patent t�e ml!chin� Inay be made �vi�h the two divisions through which also lead air flnes, while the smoke flue ments.-Does your faucet leak ? -A new record. 
of gearmg combmed or shonln It be advantageous ing thermometer, iIIustrated.-Beautiful work 

ELECTRIC TRAP. -George B. Vaughan, 
, , , projects from tbe body of the stove upward into t.he 

with either division separately. . drum section, tbe construction being designed to pro- in wood finishing.�Slate roofs.-Dec.co-re.o, 
illu8trated .-Berkfeld filter, illustrated. Kirkwood, Mo. This is a trap for nocturnal insects, and 

has a platform which is accessible from any direction, GRAIN ELEVATOR. -Emi le B lanch ard , mote tbe strongest possible circulation of heated air, to 
but which constitutes OIle tcrmlnal of an open electric i PariSI France. This invention provides a continuously heat a room \vith the least expenditure of fuel. Tbe Scientific American Bnilding Edition is issued 

monthly. $2.50 a year. Single copies, 25 cents. Semi
annual bonnd volumes $2.00 each. yearly boun d volumes 

non,. Brazos, .Texas. T�is invention pr?vides a .simple $3.50 each, prepaid by mail. Thirty-two large quarto and InexpenSIve tool WhlC� rna.y be �pphcd t? a wIre. �llcl i pages, forming a large and splendid MAGAZINE OF supported on a post, .or ll1amtaI�ed In wo�kmg pOSItIOn ARCHITECTURE, richly adorned with elegant plates bet:veen posts or uprIght�, to bring the .wIre under any and fine engravings, illustrating the most intercsting deSIred tenSJOn 111 a qUIck and convenIent manner. A examples of Modern Architectural Construction a d 
lever bas shifting connectio� wit� a draugbt rod rn?lmted allied subjects. All who contemplate bnilding, or i�
to slIde on a support. tbe WIre bemg connected WIth the provi ng homes or .tructures of any kind have in thO draught rod by a clamping arm aud kp.eper, while a hand.orne work an almost endless serie; of tbe late�� check nut  and keeper at tbe side of the lever are ar- and best examples from wbicb to make selections, thus ranged til prevent tbe movement of the draught rod in saving time and money. 

circuit, a bait holder constituting tbe other terminal of acting apparatus by wbich tbe grain is drawn np from WIRE STRETCHER. -Walter Z. B ra n -
tne circuit, and the arrangement being such that when any point in a vessel and delivered o n  a wharf o r  else
the body of an insect comes in contact with tbe bait where by pneumatic propellers, wbich consist of air
holder and platform the current will pass througb its tigbt chambers connected with snction and compression 
body and instantly kill it. air pumps, an automatic distributing apparatus being so 

'l'ROLLEY 'VIRE HANG R R. - Jo h n  F. applied to the propellers as to assure the communication 
of each chamber in turn either with the air and grain 
suction pipes or with the compressed air and grain de
livery pipes. Tbe elevator may also be employed for 
transporting grain, etc. ,  from one place to another. 

Faulkner and Royer.CampbeU;San Antonio, Texas. This 
invelltion provides a clamp for trolley wires designed to 
obviate al l danger from broken insulator bolts, and con
seqnent damage to the trolley, the wire, and the span 
wires. An upper and a lower or removable jaw are at
tached to the insulator by means of a screw, and by 
rotating tbe screw, wben the parts are applied to a wire, 
the lips of both jaws are made to flrmly clamp the wire. 
'l'he device is easily and quickly adjusted, withont calling 
for .peeial skill in tbe workman. 

TYPEWRITER RIBBON FEED. -George 
A. Seib, New York City. A ribbon feed mecbanism de
vised by this inventor is of simple construction and 
wholly free from tbe key levers, much reducing the 
amount of linger pressure required for operating the 
keys. In the step by step movement of the carriajl;e an 

one dIrectIOn. rrbe Fullness, Richness, Cheapness and Convenienee 
N ET HOLDER. - Sa.m uel A. Alling', of this work bave won for it the LARGEST CIRCULATION 

Homer, Minn. A hOlder for a bed, mattress or net, to be of any- Arcbitectnral Publication in the world. Sold by 
used as a life'8aving device, according to tbis invention, all new8dealers. MUNN & CO., PnBLISHERS, 
is so constructed that it may be folded to occupy but 361 Broadway, New York. 
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Hme jor each insertion ; about e'iqht words to (l. line. 

Ad'veriiscments must be received at pubUcation office 

as ea'l"ly (l.S 1'hursclay morning to appea'J' im the follow
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Marine Iron Works. Chicago. Catalogue free. 
. .  U. S." Metal Polish. Indianapolis. Samples free. 
Yankee Notions. 'Vatcrbury Button Co. , 'Yaterb'y, Ct. 
Handle & Spoke ;\[chy. Ober Lathe (\).,Chagrin Falls ,O. 
Selling agency wanted. G. Earlie, 150 Nassau St. , N. Y. 
3 in. induction coil cheap. R. 'Varman, Portland, Ind. 
We make things for people-on royalty or otherwise. I 

Place & Terry, 247 Centre St. , New York. I 
Improved Bicycle Machinery of every description. I 

rl'he Garvin Machine Co., Spring and Yarick Sts. , N. Y. 

(�oncrete Houses - cheaper than brick, �uperior to 
st.nne. " Han�ome," ';'57 )'lo11adnock Block, Chicago. 

J;'or static machines for all purposes, and X ray appa· 
ratus, write Reedsburg Electric Mfg. Co., Reedsburg, 
Wis. , U. S. A 

1.�he Norwich Line-New York to \Vorcester, Lowell ,  
Gardner, Winchendon and Keene, N. H. From Pier 40, 
North River, ;"):80 P. )1., week days only. 

'rhe celebrated " Hornsby·Akroyd " Patent Safety Oil 
�Jngine is built by the De La Yergne Hefrigerating Ma· 
chine Company. Foot of East 138th Street, New York. 
'I'he best book for electriCians and beginners in elec

tricity is " Experimental Science," by (�·eo. ).:1. Hopkins. 
By mail, $4. Munll & Co., publishers, 8tH Broadwa.y, N. Y. 

!:-=F Send for new and complete catalogue of Scientific 
and other Books fqr sale by :.\lunn & Co., 361 Broadway, 
New York. Free on application. 

Names and A ddress must accompany all letter" 
or no attention will be paid thereto. rrhis is for om 
information and not for publication. 

Keferenees to former articles or answers should 
give date of paper and page or number of question. 

I nquiries not answered in reasonable time should 
oe repeated : correspondents will bear in mind that 
some answers req uirc not a little research, and, 
though we endeavor to reply to all cither by letter 
or in this department. each must take his turn 

Un yers 'YisbIng to pnrchase any article not advertised 
in our columns wil1 be furnished with addresses of 
honses manufacturing or carrying the same. 

Sl)eeial �V rit t e n  I nfo rmatio n on matters of 
personal rather than general interest cannot be 
expected without remnneration. 

Scientific "," merican SUP1) l e .ne n t s  referred 
to may bc had at the office. PrIce 10 cents each. 

B o o k s  referreel to promptly sllpplied on receipt of 
price. 

Ill i ne ral" sent f.or examination should be distinctly 
marked or labeled. 

(7215) E. R. ask s :  1. Cou l d  you inform 
me if the eight light dynamo described in SUPPLEMENT 
No. 600 can be used as motor ? A. Yes. 2. How many 
volts shall I usc ? A. 50. 3. Have you published 
any paper in which you describe any motor of say 1 or 
2 horse power ? All your description I have followed, 
and I have a fine Holtz machine, a dynamo, an induction 
coil and a small motor. A. rrhe Edison dynamo de
scribed in SUPPLEMENT No. 844 could be enlarged to 
meet your ,yant�, and the SCIEN1'IFIC AMERICAN dyna
mt) described in SUPPLEMENT �o. 865 could be r3duced. 

(7216) E. A .  B. w rites : 1. I a m  a bout to 
bUlllj the dynamo described in SUPPLEMENT No.  600 
with half dimensions. What number wire should be 
used on the armature, and how much for drum winding? 
j.. No. 24. Use 16 coils, 24 turns in each coil, in 2 layers 
of 12 turns each. 2. How many wires should be placed 
in multiple on the fields, and wnat number sliould they , 

J C itu t i f i c  elutricau. 
�ilv erti.$ eTll ent$ . 

ORDINARY RATES. 

his readers in simple terms that brought it readily within 
the comprehension of the reader. In the work before us 
the author manifests the same directness and simpl lCi tv 
of style and direction. The very term psychology is apt 10 

Inside Page, each inserti on, - ,.. a cents a line carry with it ideas of abstruse metaphysical reasoning 
Back Page. each insertion, - - $1 .00 a line which deter any but the habitual stndent of the science H�,;'�
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from opening a new work on this subject. The present 

The above are charges per agate line-about eight volume, however, ''''ill prove to be interesting and readily 
words per line. This notice .hows the widtb of the l ine. intelligible reading, even to those who have had little 
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chology cons.i8tB in the application of phY�1010gical tests 
morning to appear in the following week's is�ue. I to psychologIcal phenomena. Thus there 18 a measura-

Star * 
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• • •  cutting 
Automatic 
Cross feed 

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

Send for Catalogue B. 
Seneca Fal ls  Mfg. Compa ny, 
6 95 WatEc St., Seneca Fal ls, N. y. 

AMERICAN SUPPLE-

, ble period of time between the moment that any object 
is presented to any of our senses and the moment of sen
sation. The new psychology, by means of delicate me· 
chanical or chem1Cal apparatus, enables us to measure 
this interval, which varies greatly in different individuals. 

! So does the H time of reaction," or the conscious action 
in response to a signal. Part I of the volume deals with 
.. methods," the next three are devoted to time, energy, 
and space, and Part V is a review of the past and pres
ent of the science. '1'he work is freely ilInstrated with 
diagram" and half tone engravings of the various ap
paratus used by the author in the Yale laboratory, much 
of which is of his own design. 

TO INVENTORS. 
A n 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 procurulg patents everywhere. 
A synopsis of the patent laws of the United States and 

I 
all foreign countries may be had on application. and per
sons contemplating the securIng of patents. either at 
home or abroad, are invited to write to this office for 
prices, which are low, in accordance with the times and 
our extensive facilities for conducting the busines�. 
Address MUNN & CO., office SCIENTIFIC AMERICAN, 

� Price List on application to 361 Broadway, New York. 
WALWORTH M F G .  C O . ,  2 0  O l iver St. ,  BOST O N ,  MASS.  .,...... ................................................................................................ ....... 

SAVE � YOUR FUEL 
By using our (stove pipe) RADIATOR. 

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

TO INTRODUCE OUR RADIATOR, 
the first order from each neighborhood 
filled at WHOLESALE price, and secures 
an agency. Write at once. 

ROCHESTER RADIA TOR COMPANY, 
82 Furnace St., ROCHESTER, N. y. 

INDEX O F  INVENTIONS 

For which Letters Patent of the 

United States were Granted 

SEPTEMBER 21 , 1 897. 
A N D  E A C H  B E A R I N G  T H A T  D A T E . 

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

Adding- machine, F. H. Richards . . . . . . . . . . . . . . . . . . .  500,2'77 
Aging liquors artificially, process of and appara-I Ala��. 

fO
Se�FJtec�;lK·�iar�·. · ' Tiil' aiar�: · · · · · · · · · · 500.306 

_-===__________________ Alkaline metals, producing hydrates or other 
•••••••••••••••••••••••••••• 
: SCREW P ITCH price : 

: GAUG E .  
$1 .00 : 

• Has 20 pitcbes-9 to 40. • 
.. Can be used inside a smaH .. • other styles, Whitworth • • �Cata!ogue of • • The I . . S. STA • • B o x  1 3 , • U .  • • •••••••••••••••••••••••••••• 

salts of, C. Kellner . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  500,548 
Amalgamating, art of and apparatus for, 'V. A. 

rrbacher . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  500,504 
Amalgamating machine. A. Allen . .  , . . . . . . . . . . . . . . .  500,291 
Axle, vehicle spring, J. & J. McTurk . . . . . . . . . . . . . . .  590,234 
Balance wheels, construction of, J. 'V. Sargent . .  590,554 
Ball . See Inflatable ball. 
Bearing. Sheard & Done (reissue) . . . . . . . . . . . . . . . . . .  1l,H,'1O 
Bearing, ball, G. M. Beard . . . . . . . . . . . . . . . . . . . . . . . . . . .  500,203 
Bearing for king bolts for vehicles. '1'. L. Bosart 590,251 
Bed, folding, J. P. Hayes . . . . . . . . . . . . . . . . . . . . . . . . . . . .  590.395 
Bedclothes holder, D. E. ,}Iorgan . . . . . . . . . . . . . . . . . . .  590,401 
Bedstead, A. E. Jacobson . . . . . . . . . . . . . . . . . . . . . . . . . . . .  590,265 
Beehive, self hiving. A. Duncan . . . . . . . . . . . . . . .  - . . .  590,366 
Bell, bicycle, Dunton & Lilly . . . . . . . . . . . . . . . . . . . . . . . . 590,433 

W t E Bell, door, !. M. Hoffman . . . . . . . . . . . . . . . . . . . . . . . . . . . 590,414 a er mery Belt fastener, J . Boucher . . . . . . . . . . . . . . . . . . . . . . . . . . . . 590,356 
Belt for sprocket wheels, driving, .E. A. Parker . . . 5HO,461 

T I C . d Belt pin, B. G. Clark . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  590,358 00 riD er I Belt tightener, W. I,. Chipley . . . . . . . . . . . . . . . . . . . . . . �00,20� ! Bicycle brake, Staberg & Plhl. . . . . . . . . . . . . . . . . . . . . . o90,4H,j 
Has no pumps) no valves. No , Bicyc)e crank pedal. J. F. \Vllkinsoll . . . . . . . . . . . . . . . 500,557 

piping required 'to supply it with I Bicycle handle bar, detachable and adjustable, 
water. Always ready for use. Rim- I G. 'V . Mosier . . . . . . . . . . . . . . . . . . . .  : . . . . . . . . . . . . . . . .  51.),402 
plest in cqnstruction, n:ost efficient Bicycle propell�ng device, �alderwood & .Edwards 990,4-n� 
In operatIOn. ! Bicycle propellmg mechanIsm, W. Hammacher . .  ilOO,J13 

pr- Send, for catalogue and pricel-i· , Bicycle rack, folding, A. }1---'. 'l'emple . . . . . . . . . . . . . . . . 590,443 

W. F. & J N O .  BAR N ES C O .  i Bicycle seat, C. B. McDonald . . . . . . . . . . . . . . . . . . . . . . . .  5� ,�3� 
1 9 9 9  R u by S t . ,  Rockford, I l l  • .  �l���l� ���� g�a.'r.pA.Fc.PG�gJ'��':;�l;ii: : : : : : : : : : : : : : :  gi�:�� 

Bicycle shade, Masek & Capek . . . . . . . . . . . . . . . . . . . . . . 500,270 

AMER ICAN PATENT 
POp Safety Valve 

For M a r i n e  a n d  Stat io nary Boi l ers. 
Portable and �"arm Engin.e Valves, Loco
motive Valve and Muffler, and American 
House Heater Valve. 

llr Send for Catalogue A. 
A 'lI E R I C A N STEAM GAUGE 

Bier, J. W. Smiser . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  59O,2S2 
Boiler. See Sectional safety boiler. Steam boiler. 
Bolt threading machine, automatic, J.  A .  Plopper 500,468 
Boot, felt. G. H. Br9ckmall . . . . . . . . . . . . . . . , . . . . . . . . . . .  5BO.2n5 
Bottle, F. C. Von Heydebrand und der Lasu . . . . . .  590,2'24 
Bottle, nOll-refillable, W. C . .B'lannery . . . . . . . . . . . . . .  590,259 
Bottle, non·refillable, H. P. Frear . . . . . . . . . . . . . . . . . . . 19O.30H 
Bottle, non-refillable, 'V. E. Gastoll . . . . . . . . . . . . . . . .  500,218 
Bottle, non·retillable, C. C. Palmer . . . . . . . . . . . . . . . . .  ,)9O,:m 
Bottles, machine for wiring corked, J. Karlsson .. [)oo,4!l6 
Box. See Folding box. Journal box. 
Brake. See Bicycle brake. Railway safety brake. 
Brake beams, lever support for interchangeable, 

be ? What would be the amount of wire on the fields ? I 3,1 .  36 & 3 S  Chardo n St.,  H. H. Vaughan .. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 500,248 
Brake mechanism, B. Wolhaupter . . . . . . . . . . . . . . . . . .  5HO,446 

A. Put 2 coils on each leg of field magnets, each coil hav
ing 250 turns of No. 2"Z. 3. What would be the volta.ge 
and cnrrent of this dynamo ? A. 50 volts and � ampere 
at �1500 revolutions per minute. 

NEW BOOKS, ETC. 
THE PSYCHOLOGY OF THE EMOTIONS. 

By T h .  Ri bot,  p i"ofessor at the C ol
lege of F I·dnc e ,  puitur  of t h e " Revue 
P h i l oHO p h iq ue." LOl ldon : W alter 
Scott,  Li mi.ted, Paternoster Sq u are. 
Ne w YClrk : O h arles Scri bner's Sons, 
153-157 F i ft h  Aven ue. 1897. Pp. 455. 
Price $1. 25. 

ROCK DRI LLS 

AIR COMPRESSORS 
S I M PLEST,  M O S T  E F F I C I E N T  and O U RAB L E .  

(RAND D R I LL CO.) 
Send Jor Catalog.", 1 0 0 Broadway . N ew Y o rk .  

Bread cutter, Joetten & Marckie . . . . . . . . . . . . . . . . . . .  590,312 
Brush, fountain, A. L. Sieghortner . . . . . . . . . . . . . . . . .  500,405 
Burner. See Gas burner. Gas lighting bUrner. 
Button and necktie fastener, combined collar, V. 

H. Geisler . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  ,)90.519 
Button, collar, A. Watson . . . . . . . . . . . . . . . . . . . . . . . . . . . 59),606 
Calorimeter, H. J. Williams . . . . . . . . . . . . . . . . . . . . . . . . . 590,40S 
Camera, roll holding flashlight, J. E. Blackmore 690,204 
Can float. fruit, Deardorff & Kreiter . . . . , . . . . . . . . . . .  5i().i:l89 
Capsule filling machine, L. Starkenstein. ,  . . . . . . . . . 500,502 
Car coupling, T. H. Smith . . . . . . . . . . . . . . . . . . . . . . . . . . . 5m,488 
Car coupling, Yarnell & Schmidt. , . . . . .  , . . . . . . . . . . . .  ,1)00,i);,)2 
Car door, grain. \V. D .. Palmetier . . . . . . . . . . . . . . . . . . .  500,::iaZ 
Car door guard, H. T. Krider . . . . . . . . . . . . . . . . . . . . . . . . 59O.3!!.) 
Car fender, J. D. Schmidt . . . . . . . . . . . . . . . . . . . . . . . . . . . .  590.487 

I 8:� ��i�iil�:��p;�a���
l
.
e
w: C: Bake�: : : : : ·. ·. � : :  � : : : : :  ��',!�3 I Car indicator, W.  }1�. Bucher . . . . . . . . . . . . . . . . . . . . . . . .  500,29fi 

, Car roof, J. J. McCarthy . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  590,272 
! 8:�J
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Carding machines, protecting cover for, Sharples 
, & Snell .  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . '!lO,340 

This work sets forth the present situation of the psy- i g:�r,
e
j;��rn

e
:: t,: ����lth�: : : : : : : : : : : : : : : : : : : : : : : : :  ��:��� 

chology of feeling and emotion, It has been the aim of Cartridge, fJ.'. G. Bennett . . . . . . . . . . . . . . . . . . .  , . . . . . . . . .  500,428 

the author to keep the work within reasonable lImits, 2:�� r:g1�t��
c
�.

n
F.

c
�g:Ulding . . . . . . . . . . .  , . . . . . . . . . .  590,M4 

and t.o this end he has refrained from digression and all 6:����2i�
t
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r
&
a
M
d
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historical exposition. The first part of the book is occu� 1 Casting car wheels, mould for, J. Connolly . . . . . .  , .  500,452 
IHed with studIes of the more general malllfcstations of i ELECTRO MOTOR, SIMPLE , HOW TO Cattle guard, �'. C. Seymour . . . . . . . . . . . . . . . . . . . . . . . . .  590,500 

feeling : pleasure and pam1 and then the nature of emo- I rnake.-By G. �. Hopkins. Description of a small eleo. cem
;;��e�����

l 
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l
.
l 
. . ��.� . �.�������� . .  � .. .  �: . .  ����� 500,423 

t l t ,n. The second part is devoted to the special emotions . ' f�.� ���t���!I��d���e
CO
a
n
m
st

ol"Ut.O
ct
l.
e
w
d
hwl. c

it
h
b rna IVgih

e
t
w

b
t
e
o 
d
a
r
s
l
�v
i s
e
t
n
- Chain link, W. H. Griffith . . . . . . . . . . . . .  · . . .  500,479 to 500,481 

Chair. See Rocking chair. 
The doctrine which the author adopts \\ ithout restriction wlt.hh

advantage by a current derived from a. bllttery, and Chair and foot rest. combined, A. Harte . . . . . . . . . 500,.')20 

I f f . I - whw wouJd have sufficient power to operate a foot Chancre maker, automatic, G. W. HollIngsworth 500,4;)5 connects al sLat,es 0 pellng with bIO ogIca) conditions, lathe or any lllachiIle reqmring not ovel' one man pow- CJ "" S B' 1 t clamp 
and cOIlsiders them as the djr{�ct and immediate expff-'s- er. Wlth 11 figures. Contamed In SCIENTU'IC AMER- C}:��r �:e b��:t sS�aner. 

. 
ICAX SUJ?PLEMENT, No. 64 1 .  Pnce 10 cents. To be . Clip. See Letter clip. si0n of the vegctative l i fe .  Feel ings anti emotions are had at thIS office and from all newsdAalers. I Clothes hanger, J. E. Irvine . . . . . . . . . . . . . . . . . . . . . . . . .  500,311 

not a supcrficial mani fcskltion ; they have their root in Coal separating machine, M. Davis, Jr . . . . . . . . . . . . .  500,538 

the needs and instincts. The index (mvalllable in a com " It . (¢lls .JlbAut. '7' AAls" 'I g�ji.�e �a
�i: .r;i��l:ii;,:rckard: :  : : : : : : :  : : : : : : : : : : : : : : :  ��:�� 

prehel1sive work of this kind) is fairly voluminous. \1 \.,\/\1 Coin controlled apparatus, O. S. Garretson . . . , . . . .  590,518 
Coloring yarns, method of and apparatus for, C. 

THE NEW PSYCHOLOGY. Bv E. 'V. 
Scri pture, Ph . D. I Le i pzig) ,  d irector of 
t h e  Yale Psychol ogical Laboratory. I With 174 i I l u s t l'a tions. Lond olJ : 
Wal t er Scott, Limited, Paternoster 
Square. New York : C h arles Scri b ·  
n e r's Sons. 153-15 7 Fi fth Avenue. 
Pp. 500. Pri ce $1. 25. 

One of the great charms of the works Cof the late Pro-
fe8�or Huxley W[18 the simplicity and. clearness of his 
style - his happy facnity of putting a scientific fact before 

����n ����e�t�ca i�tj:1h%�
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k
and' nleaiis 'for' assen;i)iing' �a:nie; ·s: 590,547 

3�![:I �)����
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I����t���s7�OP!�Js�y�� con�u�hf�rr

tijuiiding8: in'te�ior: 'ii: G: ·Os'bur'n: : : : :  ��J� 
�O%x7-!>2, . and. is :;tn exhaustive and Connection, universal, F. N. Stevens . . . . . . . . . . . . . . .  500,&32 
l1li"ltruc�lve lIst of all tools that m�y Cooking utensil, M. Daesch . . . . . . . . . . . . . . . . . . _ . . . . . . .  500,212 
be reqmred. Ha�dsornely !l0un9- tn Copy holder and line indICator, J. L. Callanan . . . .  590,200 
cloth, express paId on receIpt of $1. Cornice brake and folder. D. Irons . . . . . . . . . . . . . . . . .  500.2ti4 
Mon�y paid for book will b� refund- Couch bottom, J. HeaJy . . . . . . . . . . . . . . . . . .  , . . . . . . . . . .  5g(J,;j22 
ed wltb first order amountIng to $10 Coupler, pneumatic, �\ W. Hedgeland . . . . . . . . . . . . . 590,D45 
or over. Send stamps or money order. Coupling-. See Car coupling. Pipe coupling. Thill 

M ONTGOM ERY &. CO .  I cra��.uf,�i�frig egg and berry, J. L. Ferren . . . . . . . .  590.367 
, Crate, shipping. J. Bonta, Jr . . . . . . . . . . . . . . . . . . . . . . . .  590.510 MAKERS AND JOBBERS IN Cultivator, E. Ackors . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 5!JO,353 

F I N E TOOLS , : Culvert., J. & w. R. Thomas. . . . . . . . . .  . . . .  , 590,400 

1 0 5 Fu lto n Street, New York City.  (Continued on page 222) 
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X RaV(UbtS 
W I T H  A U T O M A T I C  ADJ U S TABLE 

VAC U U M  ATTAC H M E NT. 
Impossible to run too high In vacnum 

Life prolonged indefinitely, 

Roentgen Ray Apparatus 
Coils (Induction and Hi�h Fre
quency), Fluoroscopes, Mo
tor-Generators, etc. 

M I N I AT U R E  
I N CA N D E S C E N T  LA M PS ,  

Candelabra, Series. Decorative, Battery 
E D I S O N  D E C O RATlVE & M I N IATURE LAM P D E PT .  

(General Electric Co.) Harl�i80n, N. J. 

WhuiilUllIlHhi 
GAS ENG I N ES  & VENT I LAT I N G  FAN S 
'l'he best Motor in the world for driving: all kinds of 
light machinery, noiseless, neat, compact ; invaluable 
for bl owing church organs, running printing presses, 
�g���e�;,I�ic�

e
y�

i
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by water companies everywhere. Address for circuJar. 
B acif;lIs ,,,O uter lU o t o r  Uo •• N e w nrl{ .  N. J .• U.�.A , 

P ipe  Th read ing M achi nes 
of Highest Merit. 

CO M B I NATI O N  B E N C H  
and P IPE VISES.  

Catalogue containing inter
esting information free. 

B i g n a l l  & Keeler  Mfg .  C o . ,  
Box S., Edwardsvil le, Ill . 

T H E  COB U R N  PATENT TROLLEY TRACK 

Barn Door Hangers 
Impossible for door to jump the track. 
Very simple and cheap to apply. 

� Send for Book. 

T H E  C O B U R N  TROLLEY TRACK M F G .  C O . ,  
H O L Y O K E ,  M A S S .  

The Queen Acme N o . 5 M icroscope 
N EW MODEL AS PER CUT.  

The Ideal Microscope for Amateur 
Research. �tands unequaled for precise 
and accurate adjustments and optical 
excellence. With objectives giving from 
50 to 500 diameters, in case, $;�a .OO.  
Send for new JlHe,·oscope Cataloaue B .  M .  

Q U E E N  & C O . , I N C .  
1 0 1 1 Chest nut  S t . ,  P h i lade l p h ia, P a  . 

n "ntrl",.t'"'l R efr i g e r�ti ng and ! ce "'� t'� lit M a k m g  Mach ines.  
Comprpssion system j specially de
signed tor small work, and adapted 
to small space. 'The most compact 
machine ever built. No Piston Rods. No Fly Wheel. Entire 
plant self contained. Construction 
Simplicity itself. Low first cost. 
Low operating expense. Service 
guaranteed. Inquiries solicited. 

H Y G I E N I C  R E FR I G E RATION C O . ,  
116 Liberty St., N. Y . ,  and 

';'06 Sears Bldg., Boston, Mass , -------------------
Physical and School Apparatus 

GALVANOMETERS 
STANDARD, SINE, TANGENT , 

REFLECTING and WIEDErlANN 

GALYANOrlETERS • • • • •  

Catalogue free. 

E. S.  Ritch ie  & Sons,  Brookl ine ,  Mass. 

STEAM 
A boon alike to 
the prospector 
a n d  m i n i n g  

A mill for crushing ores. 
Equal in efficiency to a 
five stamp battery, and at STAM p �f 

i�a
e
ct��� 

pense. 
capitalist. Send for catalogne. MILL GATES I RO N  W O R K S .  Dept.  C, 650 Elston Ave. . C h icago, U , S. A. 

rvr�e""f'1"·J t An indispensable Labor Sayer. � 
WiU feed fine or coarse, at any 
angle, without pressure or loss of ' 

. power. Warranted, 
. For particulars, prices, etc., _ -

MEWER TOOL CO. 
16 Elm St., Portland, Me., U. s. A .  

Exp er imental & Mode l  Work 
Cirs. aM advice free. Gardam & Son, 45-51 Rose St.,N. Y. 

1r,=�lI�.:W.:.a::t,chwan's improved T i m e  Det ect o r  
�with t� or 24 ({ cys. w i th 

Safety Lock attach
ment. Patented 
1875-6-7. 1\,1 y inven .. 
tions, and will sue 
all concerns 8el 1 in� 
or us ing the Safety 
Lock attachment. 
according to DeCision of Circu i t 
Court of U .  S. for 
S. D. of N. Y. 

Send for Circulars to 
200 Broadway. New York. P. O. Box 2875. 

T H E  " I N D U ST R I A L " 
OXY-HYDROGEN COMPOUND J ET. 
Capacit.y. 1(0) cand le power. H'ghly flnisbed 
and nickel plated. Price $10.00. This jet can be 
titted to almost any good magic 
lantern, etc., and w1l1 produce I '  =5'l=��!L:JL 
very powerful and white light. 
Write to Peters, Mantz & Co. 
(many years with the late Cbas. 
Heseler) ,  Maker� and Paten reeR 
of Hhrh Grade " Industrial " 

r::�:,o':�i01s�ce:::;ii�s !f��: for. 

r�U':��Pi\g1 W�t�h rsa
t'i-t;��,pr��;�

o
York City. 

© 1897 SCIENTIFIC AMERICAN, INC.
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B L ni: G K .11< IW 0 W N I T  1= Cushion, pad, etc. , G. Muller . . . . . . . . . . . . . . . . . . . . . . . .  5!lO,328 

T"'- T"- I ' .......- Cutter. See Bread cutter. 
Cutter head , H. A. Ensign . . . . . . . . . . . . . . . . . . . . . . . . . . .  500.49;) I mproved GRAll=O=PHONE Both on printed page and illustration in the 

most artistic form is the aim of Cutter head, C. Mattison . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  500,422 
Cutting tool holder, W. '1'. Smith . . . . . . . . . . . . . . . . . . .  590,341 

THE I NL�ND PRINTE R i!a':b��', �g��:'t.\�anJo�e:aro: : :  : : : : : : : : : : : : : : : : : : g�:m Has by actual teBt completely filled the New York Metropolitan Opera House and been distinctly heard with B 
good volume, in the open air, for nearly half a mile and is positivel y  the only talking machine whiCh will 
approach this. Its songs and instrumental music are now genuine reproductions, 1 10t for a moment to be con
founded with Indistinct and feeble imitations by less successful methods. Do not, theret'ol'e, think you have 
evt..r heard a real rl'alking Machine till you have heard the Improved GRAMOPHONffi. with its new sound box, 
new motor, and new records : it is positively and pre .. eminently without a rival. Only machine with Inde� 
structible records. No. 25 Spring Motor Machine runs by clockwork, sent express prepaid, with complete outfit 
for $25. PI<JRFFJCT SATIS�'AU'l'ION GUARAN'l'EED, or machine may be returned immediately, and money 
refunded less express charges. Other styles for $lO and $15. m= Send for Catalog. First Class Agents Wanted. 

Indispensable to everyone in any way connected Dental appliance, C. }1'. C. j)tlehlig . . . . . . . . . . . . . . . . . . .  590,460 
with the printing, paper and allied trades. Npw Dental engine, G. Yalley . . . . . . . . . . . . . . . . . . . . . . . . . . .  500,24fJ 
cover design each month, by Leyendecker. Price, Dental furnace, 'V. Dall . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 590,214 
only $2.00 per year ; single numbers, 20 cents. Door indicator, E. A.  Langford . . . . . . . . . . . . . . . . . . . . .  590,418 

THB INLAND PRINTBR CO. g��ftl�P:�';�r��,i�
o
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r,v�b�te�.

k
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ar

�: : : : : : : : : : : : : : : : :  ��:�� 
212·214 Monroe St. , Chicago. Ear and tooth pick, combined, F. I<l. Rock'troh . . . .  5!JO,28U 

W ATER M OTOR and  DYNAMO 
Egg tray o r  carrier, A .  B .  Yaag . . . . . . . . . . . . . . . . . . . . . . 590,4H8 
Electric alarm, J. C. Kenmouth . . . . . . . . . . . . . . . . . . . . . . 1)00,267 
ElectriC trip knife switch, A .  C. Carey . . . . . . . . . . . . .  5!-K.l,&3fi 
Electrical apparatus, coin operated, \V. B. 

\V heeler . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . • 500,427 
Electrical COIHluctoI'f'!, interior conduit 1'or, H. G. NATION AL GRAMOPHON E COMPA N Y ,  874 Broadway , 

Osburn . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  5f}(),a'i'4 
�t��:�2�;�a�i��1?S

ef���?' p�e���fii[g ' ;l'ccideiiis ' '£n; .%(),257 TH E IM P R 0 V E D Hoth & Hiltz . . . . . . . . . . . . . . . . . .  0 . . . . . . . . . . . . . . . . . . . 590,424 GAS ENG I N E .  
Engine. t"\ee Dental engille. Rotary engine. 
�������i)�: �:)r�IR:;J�sie}':' : : : : : : : : : : : : : : : : : : : : : : : : : : : : :  ��:�g Evaporator, fruit, W. K. A llen . . . . . . . . . . . . . . . . . . . . . . 500,a.54 Fabrics, ornamentillg or decorating, l.lancaster & 

'Vitteck . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  590,457 
Farm gate, Browll &, Drake . . . . . . . . . . . . . . . . . . . . . . . . .  500,449 
Faucet, measuring , H. F. Beard . . . . . . . . . . . . . . . . . . . . .  590,491 Feed trough, portable, \V. M. Hornbeck . . . . . . . . . . .  590,397 
Fence weaving machIne, wire, 'V. A. Holmes . . . . .  590,4R4 
Fence. wire, A. & C. A. Church ... . . . . . . . . ... . . . . . . .. WO,357 

Two cylinders in one casting. 
Occupies less space and weighs 
less for i t  s power than any engine 
made. Can be used wherever pow
er is required. Rither sta-
tionary or marine. No flre. 
No heat. No smoke. No li
censed engineer required. 

iT Send for catalogue. 

S I NTZ GAS E N G I N E  CO . •  

The E n g i ne t h at 
Gears or Levers .  

Simplest Carbu
reter. Wonderful 
economy. Had 12 
years of success. 

K n o w  the reo. flui l'elneDts of a 
Gas Engine. 

New York. 

Weight: packed in box, 16 ; �������'r�
iS�'e��.ei��dej.: · · · ·

· · · · · · · · · · · · · . . . . . . . . . . .  500,462 J�ri liiiliIPfl��:{ig
i�g���ae�: ! ���rruleyf�)r�ing machin�. �)Ushing, C. T. Pratt . . .  �90,27f> 

P. F. O l d s  & S o n  E n g i n e  Works,  BoxU8, L a n s i n g ,  M i c h .  

for general experimenting. i }<,�lter, graVIty, Allen & EllIs . . . . . . . . . . . . . . . . . . . . . . . . . )OO,�* 

of otll er nml€1ties . I I<,! l�er, 011, 'V. G.�Arbuckle . . . . . . . . . . . . . . . . . . . . . . . . . . �OO,5.3f> This beats Wind, �team. or Horse 
Power. We oner the 

WEBSTER 27ii actual horse power I S ixth s t . ,  C i nci n nati , 0 . 1  t'��� �;C:l��t;VG.'E:�Ya�t���: : " ' : : : . : : : : : :  g�:�g� GAS E NGINE . 
If You Want the Best Lathe and Drill 

Fire R('reen, H. A .  SykeR . . .  . . . . . . . . . . . . . .  5!XJ,284 
Fireproofing, R. 'V. Lyle . . . . . . . . . . . . . . . . . . . . . . . . . . . . 500,327 
Fl uid preRsure motor, 'V . n. Knight . . . . . . . . . . . . . . .  f>OO,22R 
Fohllng box, G. 'V. Hart . . . . . . . . . . . . . . . . . . . . . . . . . . . .  590,3H4 

for $1 1)0, l eso 10% diSCOlJDt for cash. 
Built on il1terchang-ea�le plan. Built 
of best material. Made in  l ots of 100 GHUGKS 

BUY 
WESTCOTT'S 

Foot rest , C. A. Lee . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  500,2H8 
: Fuot support, R. T. Jones . . . . . . . . . . . . . . . . . . . . . . . . . . . .  590,416 ��ef��(l�� i,;;����:u:��t�e �8)i��u���: 

S t r o n g e s  t 
Grip, Great
est Capacity 
and Durabil

ity, Cheap and Accurate. 

Westcott Chuck Co., Oneida, N. Y., U. S. A. 
Ask Jor cataZogue i n  English. French, Spanish o r  German. 

lt�lR8T PRIZE AT COLl'MBIA:N EXPO�ITION, 1893. 

Buy Telephones 
T H A T  A R E  G O O D  ..  N O T  " C H EAP T H I N G S . .  • 

The difference in cost is little. We gnarantee 
O
�g�VE:tf��: b

a
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rs 
tee and instrumentB are b o t h  good. 

WEST E R N  T E L E P H O N E  C O N S T R U CT I O N  C O .  
2 5 0·2 5 4  S o u t h  C l i nt o n  St . .  C h i cago . 

Largest Manufacturers of Telephones 
exclusively in the United States. 

C R E E N F I E L D  

Steam Engine Works. 
Established 1874. 

Manufacturers of Greenfield Sta .. 
tionary, Portable and Yacht 
ENG I N ES A N D  BO I LERS. 
Also Horizontal, Automatic 

and Variable Cut-otf Engines. 
Sizes from 3 to ,3 HOl"se-Power. 

Also Vertical and Horizontal and 
Marine Boilers. Steam Pumps 

and Adams' Grate Bars. 
W. G. & G. GREENFI ELD, 

East Ne,val'k ,  N. J .  

Pbonograpbst 6rapbopbon�st 
Proj�ctoSCOP�St Rin�toscoP�St 

RECORDS, FILMS, ETC. 
nr 36 page illustrated catalol<ue sent free on receipt 

of 2·cent stamp. 
The Edison Phonog raph C o . , 4 2 7 V i n e  S t . , C i n c i n n at i , O .  

PIERCE 2 ACTUAL H. P. 
PRICE, Complete, $135.00. 
Made for Gas or Gasoline. 
M A R I N E  E N G I N ES TO 4 H. P. 
1 6, 18 and �1 foot Launch Out-

fits complete. All sizes Stationary to �5 h. p. 
IlT Send jor Circular oj size wanted. 

P I E R C E  E N C I N E C O .  
1 7  N .  1 7 t h  St . ,  ___ _ 

N I C K E L  
AND 

El ectro· Plati ng 
A pparatus and MateriaL 

T H E  
° l a n s o n  & V a n W i n k l e  

Co., 
N {' n'al·li .  1'\. J .  

1;J6 Liberty St., N. Y. 
35 & 37 S. Canal St., 

Chicago. 

'I'H ", NFaV II IUlioi'I' O I ,  ( ;O IJ�'I' .. : n  

Regiflters an accurate account o f  work done o n  print� 
��tef1r:����ari�

a
�a��\�:�: C6��ti��p t�a

f.�� :�a 
repeatB automatically. Simple, accurate, durable. Spe
cial oouuters to order. or Send for circular. C. J. ROOT, Bristol, Conn, U. S. A.. 

Fracture apparatus, T. \V. Sloan . . . . . . . . . . . . . . . . . . . .  590,531 
Frame JOInt, :K J. Finley . . .  0 . . . . . . . . . . . . . . . . . . . . . . . . . 500,307 
Funnel, strainer. etc .. combined, P. C. Smith . . . . .  500,243 Furnace. See Dental furnace. 
Furllace or stove, S. T. Bryce . . . . . . . . . . . . . . . . . . . . . . .  590,450 
FurnaceR, forced draught device for, J. Apsey . . . .  590,:>5.1) 
Gage. See Screw thread gage. 
GaR hurner, acetylene, L. Henkle . . . . . . . . . . . . . . . . . .  500,22:1 
Game counter, L. W. Heath . . . . . . . . . . . . . . . . . . . . . . . .  590,523 1 
GaR burner attachment, incandescent, Clay & 
Gas���r;:::el;j.·i(giltiiig: :iarre &·Usaiiila�:. : : :

·
. : : : :  ��:� 

Gas burner, Welsbach, J. Lines . . . . . . . . . . . . . . . . . . . . .  500,4-1!l 
Gas generator, acetylene. D . •  J. Reynolds . . . . . . . . . .  590,441 
Gas lighting, burner for incandescent, W. R. 

Clay . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  59(),a.�!l 
Gate. See }(arm gate. Race track starter's gate. 
Uate, S. H. D. Freed. . . . . . .  - . . . 5HO,517 
Generator. See Gas generator . 
Glass. See Opera glass. 
Grinding machine, C. H. Norton . . . . . . . . . . . . . . . . . . 500,498 
Gun rifle attachment, shot, II. A. Darms . . . . . . . . . .  fl90.4-11 
Gun small lock. bolt. P. Mauser . . . . . . . . . . . . . . . . . . . .  5!(),271 
Hammer, claw. Ha.rriman & Ring . . . . . . . . . . . . . . . . . .  590,368 
Hand guard, N. Sylvestre . . . . . . . . . . . . . . . .  o . . . . . . . . . . . 590,347 
Hanger. See Clothes han£:{er . 
Harrow, P. McLaughlin . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  590,52!J 
Harrow, Parks & Kirby . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  590,274 
Harvester reel supporting device, C. A. A. Rand .590,464 
Hat brim stiffening machine, L. R. Heim . . . . . . . . . . ;')90,370 
Hat pm, B. H. Cook . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 590,362 
Hats. beating device used in making or renovat-

ing, Osswald & Kirchgessner . . . . . . . . . . . . . . . . . . . .  500,236 
Hay ties, machine for making, J. A. Scharf . . . . . . . 590,;-�*, 
He�\���i¥l�§t��el��������� .�������. ��� .f.(�:��

,
. 590,406 

Heater, U. W. Aldrich . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . o .  590,447 
HeatIng attachment for illuminating burners, 

Rust & Phelan . . . . . . . . . . . .  0 . . . . . . . . . . . . . . 0 . . . . . . . 590,337 
Hoof pad, W. rr. RoBins . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 590,55R 
Horseshoe, cushioned, C. E. Burroughs . . . . . . . . . . . .590,Sla 
Hose to nipples, connecting, C. H. DaJe . . . . . . . . . . . .  590,258 ! 
Ice cream freezer, T. Woerner, Sr . . . . . . . . . . . . . . . . . .  590.445 
Indicator. See Car indicator. Door indicator. 
Indicator with automatic stopping mechanism, 

W. ��. Braun . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  500,512 Inflatable ball, Eo 1. Manley . .  . . . . . . . . . . . . . . . 590,421 
Inhaler, G. W. Pickin . . . .  0 . . . . . . . . . . . . . . 0 . . . . . . . . . . . .  590,376 
Inking pad receptacle, W. C. Robinson . . . . . . . . . . . .  590,499 
Insect guard for poultry perches, C. A. Polson . . . . 500,237 
Iron, treating phosphoric, A. J. Rossi . . . . . . . . . . . . .  590,239 
Joint. See Frame joint. 
Journal box, li'. H. Gasseid . . . . . . . . . . . . . . . . . . . . . . . . . .  500 ,434 
Kitchen cabinet, G. N. rt'ague"  . . . . . . . . . . . . . . . . . . . . . 590,285 
Ladder, rope, W. P. Buckley . . . . . . . . . . . . . . . . . . . . . . . .  590,475 
Ladder, step, \V. Price . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  590,335 
Lamp, central draught ,  J . .  Jauch . . . . . . . . . . . . . . . . . . . .  690,415 
Lamp chimney, H. It. Hill. . . . . . . . . . . . . . . . . . . . . . . . . . . . 190,433 
Lamp, electric arc, W. R. Ridings et al. . . . . . . . . . . .  500,238 
Lamp exting ll1sher, M. �'ischhaber . . . . . . . . . . . . . . . . .  .590,216 
Lamps, electrical Igniting device for, S. M . . Meyer 590,4H7 
Lamps, mica chimney for gas, A. P. Storrs . . . . . . . .  590.346 
Lantern, C. 1.  Mitchell . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  590,550 
Last, shoemaker's, T. Therrien . . . . . . . . . . . . . . . . . . . . 590,349 

t����: ii.·gd����.� : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : :  : .... g�:� 
Lathe, wood turning, A. Hendrich . 0 • • • • • • • • • • • • • • •  590,2 '�2 
Lemon squeezer, W. J. Heath . . . . . . . . . . . . . . . . . . . . . .  590.221 

)tlade for Ga� or Gasoline. 
pr lrrite for SpeCial Catal,ogue. 

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

POWER ? POWER ? POWER ! 
Fifty per cent. increase at no additional expl"'.nse. 

V I C T O R  VAPO R  E N G I U  •• 
L O C A L  A G E N TS W A N TE D .  

Steam and. Vapor Launches 
Row and �ail Boats. 

Send for catalogue. SpecifY

. 
' .  one wanted. � , 

T H O S. K A N E  &. ao. " "  -, . L 
64-66 Wabash av., Chicago • . 0000 0. 

Motor controlled from bow. Valve movement, 12 to 1, �� i� � !.�dL����bp�
S. 
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qui red. Speed and Safety guaranteed. No dangerous 
Naphtha or Gasoline used. No disagreeable vibratIOn. iF' Send Ten cents in Stamps Jar 1897 Catalogue. 
M a r i n e  Vapor E n g i n e  C o . ,  ft .  J e rsey Av . •  J e rsey C ity, N . J .  

Using Natural Gas, 
( 'oal Gas. Producer 
Gas, and GaSOline di
rect from the tank. 
1 to 40 Ho  P., actual. 

The Springfield Gas Engine Co. 
21 W. Washington St 

Springfield, O. 

A I�ANDY 
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, 3' . �f ---�� 
, 

C H A I N  

�hain ' BELT I N G  o f  Various Styles,  ELEVATO RS ,  OONV E Y O RS, 
COAL MINING and HANDLING MACHINERY. 

. ' T h e  J E F F R E Y  M A N U FACT U R I N C  CO.,  C O L U M B U S ,  O. , It1r' Send jor late Oatawaue "0." Branches: CHICAGO-NEW YORK. 

Hfm dquarters /01" 
D U M P I N C  

HORSE CARTS. 
Wide and narrow tires. 

Low rates of freight from 
our works-'l'atalny, Pa.
to all pOints. 

H O BS O N  & CO. 
N o . 4 S t o n e  St. , N e w  Y o r k ,  

N O  M O R E  I I  P O I S O N  IN THE BOWL"  

��.7 .tLLO-! 
Our New 50c. Telephone 
Entirely new and original. The receit"er.!J 

\\ _ of this Outfit al"e eo constructed that they 

K h).ve extraordina.ry &eoustio properties. A 
whisper may be plainly heard at 5UO ft. No battery 
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inside and all short lims this is bett" r  than II. $100 
Outfit. Complete for both ends with Rl! a.cces�ories and ins��uc. Lemonade shaker, N. Rossi . . . . . . . . . . . . . . . . . . . . . . . . .  590,:1a6 

Letter clip, C. C. M.cPhee . . . . . . . . . . . . . . . . . . . . . . . . . . . . [)OO,273 The 
Lever, rope tightening, D. J. Campbell . . . . . . . . . . . . 500,254 

No excuse for smoking foul pipes, 
.. Mallinckrodt " Patent Nicotine Absorb ems for using. Sent byexpuBB on reCl'lpt of .. Ot'. or bymaJ[ for 12e. extra. 

Lock, J. J. Peterson . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  500,3a4 
Locking device, W. J. Smart . . . . . . . . . . . . . . . . . . . . . . . .  590,425 
Log raft construction, H. R. Robertson . . . . . . . . .  < • •  590,27U 
Loom shuttle box operating mechanism, H. 

Bardsley . . .  o .  . .  . . . . . . . . . . . . . . . . . . . . . . .  0 . . . .  . .  . . . • 590,38:1 
Loom warp stop motion, J. H. Northrop . . . . . . . . . . .  .500,5.�1 
Lubricating material for machinery bearings, J. 

W. Haley . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  590.:l€9 
Lubricator, J. Buckley . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  590,2<J7 
Malting machines, sprinkling device for pneu-

matic, Heiser & Meyer . . . . . . . . . . . . . . . . . . . . . . . . . .  500,54(; 
Mattress filling machine, J. Kapp . . . . . . . . . . . . . . . . . .  500,26ti 
Mattress, spring, 1. A lter . . . . . . . . . . . . . . . . . . . . . . . . . . . 500,202 
Measuring apparatus, electric, .J. C. Henry . .  , . . . . .  .500,2ti3 
Measuring contents of cooling vats, apparatus 

for, A .  �taecker . . . . . . . . . . . . . . . . . .  " . . . . . . . . .  , . . .  5�XJ,50) 
.Measuring instrument, J. La Grange . . . . . . . . . . . . . . .  5nO,:!;-)O 
Metallic car bids . producing , A. H. Cowles . . . . . . . . .  ;jOO,5U 
Milk sheet holder, C. H. Thornton . . . . . . . . . . . . . . . . . .  590,50;) 
Mill. See Cement gravel mil1 . 
Moistening device, Saylor & Keiser . . . . . . . . .  , . . . . . .  500,40;,} 
Mould. See Potter's mOUld. 
Mole trap, M. N. Loehr . . . . . . . . . . . . . . . . . . . . . . . . .  , . . .  .590,:126 
Motor. See Fluid pressure motor. Pressure 

operated motor. �pring motor. Washing 

ent and Ventilated Tobacco Pipe 

� 
will render smokin� a 

� � �
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h
���j�fft��or:;� �h{':'i'l'�lit;;;l convinced. See notice, 

SCI. AM. of A ugttsto 7, '97' 1 
";;;;;""i!!!!!lJl!i'iii··;;;;U Manufactured only by 

The Harvey & Watts C o . ,  Stat i o n  E ,  P h i lad e l p h ia,  Pa o 
a n d  N o .  2 7 5  Canal Street, N ew York.  
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l a r s .  with $ 5  the factory, 
Press and save KELSE Y & CO. 
m o ney. Meriden, Conn. 

DRY BATTERlES. -A PAPER BY L. K. machine motor. 
Mowing machine attachment, J. \V. Cypher . . . . . .  f>fXJ,:**l ��t�:'i���a���e�� °Ict�� c£�1�l�i�:�

t
ti��r�8���s

or
b��l��1, Music turner, W . • 1. Curry . . . . . . . . . . . . . . . . . . . . . . . f>HO,432 B ' b tt K 11 ' b tt d th ffi '  f Musical i nstrument, R. G. Miller . .  , . . . . . . . . . . . . . . . .  500,232 d�j��lrs . 

aw1�b'th�ee
e
rlfusfra�\cins�

n 
Cont�i�eglT�

c
�c�_ "\lmdcal instruments, key touch regulator for, W. ENTIFIC AMERICAN SUPPLEMENT, No. 1 0 0 1 .  Price Hay . . .  . - . . . . . . . . . . . . . . . . . . .  , . . . . -. . . . . . .  . . .  . . . .  . . .  590,521 10 cents. rro b e  bad at this office and from an news-.Muzzle, stock, F. R. Wingrove . . . . . . . . . . . . . . . . . . . . .  ;)00,4U9 dealers. �!��r�, �a:rf��l�\�SB�o�: A�a�'s����: : � : : : : : : : : : : : : :  g�j:�1 ----------------

Nut lock, U. S. Archer . . . . . . . . . . . . . . . .  " . . . . . . . . . . . . .  WO,2!)4 

� Dry.·ng ma"b.·n�s R�i 19��: �,: fje¥��\iiIi�li: : '. : : : : : : : : : : : :  : : : : : : : : : : . : : : ��:!�1 � � '" 
Our lock, A .  Smith . . . . . . .  . . . . . . . . . . . . . . . . . . . . . . . .  _ . 59(J,5..55 1 for Grai� Sand, Clays, Ifertil izers, PIlOS .. 
���i�n�����e�·o�i�g�(}�������: : : : : : : : : : : : : : : . : :  g�:��� g����'cb��1�aJ;�:;c:· ��
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R. H. INGERSOLL & BRO., 
6� Cortlandt St., Dept. 141', New York City. 

50 VEARS' 
EXPERIEN CE_ PATENTS 

TRADE M A R KS, 
D E S I C NS, 

COPY R I C HTS &0. 
Anyone Bending a sketch and description may 

quickly ascertain, free, whether an invention is 
probably patentable. Communications strictly 
confldential. Oldest agency for Becuring patents 
in America. We have a Washington office. 

Patents taken through Munn & Co receive 
special notice in the 

SC IENTI F IC  AMERIOAN, 
beautlfuUr illustrated, largest circulation of 
'l.�
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BOOK ON P ATENT8 sent free AddreSll 
M U N N  & CO. , 

361 Broadway, New York. 
Packing gasket, G. N. Haymond . . .  0 • • • • • • • • • • • • • • • •  500,276 tion. Send for 6th illustrated, catalogue. t:���in"geej�l��f �id�' Stewart . . . . . . . . . . . . . . . . . . . . . . 5!lO,345 

_______ S_._E_._W ___ O_R_R_E_L_L_,_H_a_n_n_ib_a_I,_M_O_. ______________ 0 _______ _ Paper cutting machine, F. A. Bessey . . . . . " . . . . . . . .  5UO,472 
Paper registering m echanism, rt'. C. Dexter ... . .. .  590,476 Paring and coring machine , W. H. BoutelL , . . . . . .  500,20..� 
Pattern. adjustable garment, A. O. Hancock . . . . .  590,4-95 
Pin. See Belt pin. Hat pin. 
Pipe coupling, N. E. Smith . . . . . . . . . . .  . . . . . . . . . . . .  5BO,a42 
Pipe covering, refrigerating, R. W. Lysle . . . . . . , . .  5BO,4t)H 
Plastic material, device for working, A. C. Esta-

brook . . . . . . . .  0 ' " . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 0 590,53U 
Plow, Friden & Swanson . . . . . , "  . . . . . . . . . . . . . . . . . . . . . .  590,494 
Plow, � . . J erry . . . . . . . . . . . . . . . .  , . . . . . . .  " . . . . . . . .  0 . . . . . . 5�lO,371 
Plumber's smoke test apparatus, M. Schnaier . . . . 5fl(J,241 
Pot. See Coffee pot. 
Potter's mOUld, W. A. Dechant . . . . . . . . . . . . . . . . . . . . .  5tlO,3('5 
Power. See Pumping power. 
Power transmitting apparatus, S. M . .  J ones . . . . 590,;·)1;) 
Precious metalR from black sand , etc. , apparatus 

for extracting. C. A. Hitchcock . . . . . . . .  . " . 590.f>24 
Pressure operated motor, G. Valley . . . . . . .  , . . . . . . WO,2(7 
Printing fabrics , G. Stokes" . . . . . . .  . "  . . . . , . . . . . .  500,:!45 
Protractor, bevel, R. rr'. Huntington . . . .  � . . .  " . . . . . .  5HO.226 
Pulley block, Winnard & Bedford . . . . . . . . .  v " , . ,  • 590,250 
Pulverizer, quartz, W. S. Isham . . . . . . . . . . . . . . . . . .  0 .590,227 
Pump, M. D. Temple . . . . . . . , . . . . . . . . . . . . . . . . . . " . . . :')iXJ,;{48 
Pump for liquid dispensers , hydraulic. A. Mol-

denhauer . . . . . . . . . . . . . . . . . . 0 . . . . . . . . . . . . . . . . .  0 0 . . . 590,2�3 
Pumping power, well, G. W. GrimeB . . . . . . . . . . . . . . .  590,482 
Puncture burning device , J. E. Newton . . . . . . . . . . . .  500.440 
Pyrotechnic compound, E. I,eusmann . . . .  , . _ . . .  v o .  590.231 
Race track starter's gate, M. H. Dill . . . . . . . . . . . . . . . .  500,477 
Rack. See Bicycle rack. 
Railway cross tie, O. M. Knox ,  . . . . . . . . . .  > • • • • • • • • • •  500,455 
Railway, electriC, R. M. Hunter . . . . . . . . . . . . . . . . . . . . 590,310 
Railway, electric, R. Lundell . . . . . . . . . . . . . . . . . . . . . .  0 590,420 

(()ontinued on paa8 !U) 

H ow to Build a Home/---·� 
Those llltending to bui ld will tlnd the very best practical �n!Z'

gestions and examples of Modern Architecture in the hancisoIl l":-.t 
Architectural Magazine ever published 

"The Scientific American 
Building Ed ition . "  

Each number is illustrated with a Colored plate and numerous� 
bandsome enu:ravings made direct from photographs of lJuildings, 

together with interior views, 1100r plans, description, cost, iocat,lOll, 
owners' and architects' names and addresses. 'r be 11lustratlOn�. 
include seashore, southern, colonial and Clty rebidences, churches. 
schools. public buUdings, stables. carriage houses. etc. 

All who contemplate buildin/l. or improvmg homes or structureB. 
of any KIna, have III thIS bandsome work an aJmost endless series of 

the latest and best examples from WhICh to make selectlOns, thus Baving time and money. 
P UBL ISHED M ONTHLY.  SUBSCR I PTIONS $ 2 . 50 A '( EAR .  S , NGLE COPIES 25 CENTS. 

� e m i ·A n n u a l  Bound V o l u mes,  $ 2 .00 each. Yearly Bound V o l u mes, $ 3 . 5 0  each . 

I!'o� S�l� �t �ll.n�w� �:,�g�;'eS8 MUNN & 00., Publ ishers, 36 1 Broadway, New York 

© 1897 SCIENTIFIC AMERICAN, INC.
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ELECTRICITY 

Machine Design ; Stationary , Locomotive and �;;;q:��",� 
Marine Eligineerin g;  M iniu g ;  Mechanical and U'-''''-'-''-':::J 
A r c h i tectural Draw'gj A r chitecture; Plumbing; 

��\�i�f:�l, 3 1  COURSES �J��::i!� 
Engineering; Sun-eying and Mappin g ;  Sheet 
Metal Pattern Cutting ;  Metal Prospecting ; 
Bookkeeping ; Shorthand ; English Branches. 

�l!d;bO GUARANTEED SUCCESS. 
Feea Moderate, Advance or I nstallments. 
Circular Jl'ru; State .ubject you wish to study. 
ID.teradionaJ Correspondenef> Sehoola, 80:.: 942. 

MECHAN ICAL D SU RVEYI NG DRAWINC AN TAU G H T  BY M A i l  
Large salaries earned. Terms moderate. Uses your 

Rail way. electric. Roche & Bley . . . . . . . . . . . . . . . . . . . .  590.5.>2 
Railway safety brake. inclined. G. Hancock . . . . . .  590,M4-
Railway tie and lock, combined, G. A. Butler . . . . .  590.25.3 
Recorder. See 'rime recorder. 
Register. See Cash register. 
Resawing machine, band, J. Connell . . . . . . . . . . . . . . .  590,2t1J 
Rivers, etc., means for preventing floating 

B�:i
s
::rd�� . .  ������� . .  ���i.�� . .  �.�����.�� . .  

i
.�: . .  (.�: 590,47:1 

Rocking chair, '1'. IJ. Holt . . . . . . . . . . . . . . . . . . .  ' "  . . . . . . .  500,aOO 
Rolling wire and round bars, means for, G. Lur-
Rot���

n
�Iigi·ri.e: ·it: Ii': Coo'Ii: : : : : : : : : : : : : :  : : : : : : : : : : : :  g�:!� 

�.:lP r��e�f: c.?tIT��"iI:A:Tee: : : : : : : : : : : : : : : : : : : :  ��:r� 
Sash cord guide. U. G. McQueen . . . . . . . . . . . . . . . . . . . .  500.az'1 
Sash fastener, W. �J. HilL . . . . . . . . . . . . . . . . . . . . . . . . . . . . 500,22.) 
Scale, spring balance computing, \V. A. Hallen-

beck. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  . . . .  . . . . . . . . . . .  500.1>4:; 
SCissors or shears, S. A. Nulen . . . . . . . . . . . . . . . . . . . . . .  500,3.')t) 
Screen. See Fire screen. \Vinduw screen. 
���tWe������rffi\:'·fes�reWY.��: : : : : : : : : : : : : : : : : : :

. �:� 
Sectional safety boiler, J.  ��. Allen . . . . . . . . . . . . . . .  '" 500,�J2 
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Sewing machine buttonhole attachment • .E .  J .  
Tool. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  500,«4 

S h o rthand by' M ai l ������VJe:�!��fi��t 
Lesson Free. Potts l!ihorthand College, Williamsport, Pa. 1 0,000 MILES FOR F I FTY C ENTS ! 

M ICH I GAN COLLEGE OF  M I N ES 
Sewing machine table or cabinet, '1'. Kundtz . . . . . .  500,417 
Sewing machine tuck marking attachment • .E. J .  

'l'oof . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 500.il5O 
Shade bracket bolder. P. Augusto . . . . . . . . . . . . . . . . . .  500.fffl 

Iden8 Perfected a
n

d .H,i N done on short 
.1 . C. 8E Y .... IiI! !&'�I�' notice. Caro-

181 Madison St., ChICago. , , __ _ Logue Frill). The Ingersol l  Cyc lometer A State technical school. Practical work. Special 
facilitIes for men of age and experience. Elective sys
tem. 45 weeks a year. Non-resident tuition $150 a year. 
For Catalogues, address 

DR. M E. WADSWORTH, President, Houghton, Mich . 
WASHINGTON, D . C., Bliss Building. 

Bliss School of Electricity 
rrhe only institution teacbing practical electrical engin
eerin/l exclusively. Laboratory equipment excellent. 
Courses open October 1st. Catalogue on applieation. 

$250 to $300. EnUre year. Primary, inter
mediate, college preparatory. Specialty. 
§1'anish-Americans. � Opp-n .all year. 
Hempstead (Long Island) !School. 

IT COSTS N OT H I N C  TO T R Y ! 
All steam users can save time 
money and trouble with the 

simplest. safest and most 
���:

�
;��

!"
n�YN*Z

exist-
STEAM TRAP 

Guaranteed never to 
wear out. Look at the 
cut and see how it's 

ESTABLISHED 1874. �g�
e
8�v�

a
i� �gar��� 

one year and I '11 turni�h the trap free. 1lT · See inus. 
notice Sci. Am. July 13, 1&.17. Sole AmerICan Mfr. 
Wm. S. Haines. S 136 S. 4th 1St • •  Phila • •  Pa. 

M. A. SMITH & 
Manufacturers, 29-31 
Street, Philadelphia. 

I"PORTING SHOES OF 

SALESMAN WANTED 
A reJiable man to sell our Tiger Brands of Lubricabt 

Ing ons and Greases as side line or excluSiveiI,' Refer .. 

X'�� r��'iisldCS'"6�!' IN'::el.!<<J,"'01.if. OIL 

TELEG R A P H Y n H O M E $ 1  
Edison Telegraph Outfit. Perfect working, practica.l in· 
strument. Not a toy. End01'8ed by electriclans. Includes 
key, 8ounder, battery, material, complete course of If'sSOUS 
for self instruction and directions for operating. Any 
boy or prepaid, $1.15. 

MODERN PHOTOGRAVURE METH-
ods.-By Horace WIlmer. An interesting description of 
the process of making photogravure plates for illustra
tions. Contained in SCIEN'l'IJ'IC AMERICAN SUPPLE
MENT. No. 1 007'. Price 10 cents. To be had at this 
office and from al1 newsdealers. 

s
ha
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8�:�ie��.��� . ��������?l� . �����.���:. 590,430 

Signal mechanism. J. P. Coleman . . . . . . . . . . . . . . . . . . .  500,299 
Signaling apparatus, J. P. Coleman . . . . . . .  500,300 to 600,303 
�t3�t���%:�1���!�'s�lf� �a

W�i�sie'y : : : : : : : : : : : : : :  g�:� 
Smoke clearing apparatus, E. E. Dulier . . . . . . . . . . . .  590,516 
Spindle, A. Gartner . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 500.260 
Spindle. A. Scheid . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 500.381, 500.382 
Spindle. C. Scheid . . . . . . . . . . . . . . . . . . . . . . . . . . . 590,377 to 500,380 
Spindle bearing", J. Kilburn. 

500,314. 500,315. 500,317 to 590.320. 500.322. 500.323 
Spindle support, J. Kilburn . . . . . . . . . . . . . . . . . .  590,316, 590,321 
Spraying machine, J. Buckley . . . . . . . . . . . . . . . . . . . . . . . 590,537 
Spring motor, P. A. 'J.'arbox . . . . . . . . . . . . . . . . . . . . . . . . . . 5HO.533 
Square. S. G. Edwards . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 500.215 
Steam boiler, W. C. Baker . . . . . . . . . . . . . . . . . . . . . . . . . . .  500.471 
Steering apparatus, steam, B. Boling . . . . . . . . . . . . . . . 500,5HH 
Stock distributing and collecting apparatus, M.  

M. Suppes . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  500.467 
Sto�ing apparatus for steam bOilers, automatic, 

G. Claydon . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 500.410 
Stove lid and pan lifter, combined, J. A. Blom-

berg . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  500.509 
Street sweeper, J. H. Wins pear et al. . . . . . . . . . . . . . . . 500,288 
Submarine plow and river mining machine, C. B.  

Elnerson . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  590.392 
Sucker rod elevator, F. R. Gosnell . . . . . . . . . . . . . . . . . .  590.542 
Surgeon's scissors • .If. A. Koch . . . . . . . . . . . . . . . . . . . . . .  590,528 
Suspenders, J. J. Burke . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  590.298 
Switch. See Electric trip knife switch. 
Switchboard. common battery multiple, H. M .  

Crane . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 500.304 
Switch or signal mechanism, S. R. Payne . . . . . . . . . .  590.333 
�raIlnlng apparatus, E. H. Dewson . . . . . . . . . . . . . . . . .  590,om 
Temperature regulating apparatus, H. R. White .. 590,407 
Thermometer and fountain pen. combined, A. P. 

Hafner . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 500.20"2 
Tbill coupling. J .  B. M. Winburn . . . . . . . . . . . . . . . . . . . .  500,507 
'l'hreshing machine band cutter and feeder, B. J. 

Kime . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  590.324 
rricket, railway, J. Gillespie . . . . . . . . . . . . . . . . . . . . . . . . . . 500,393 
rricket, street railway transfer. li". Mutschler . . . . . .  500,485 
Tie. See Railway tie. Railway cross tie. 
'rill alarm and lock, combined. H. M. Williams . . . .  500.249 
r:l'ime recorder and transfer stamp, E. Jackson . . . . 500,525 
Tire, pneumatic, G. C. Taylor . . . . . . . . . . . . . . . . . . . . . . . .  590,503 
'fires, valve for inflating pneumatic, W. Brookes. 590,474-
Toaster, J. F. Elliott . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  500.478 
Toe calk machine, Childs & Sangster . . . . . . . . . . . . . . . 500,451 
Tooth crowns, device for forming seamless, L. S .  

Skilf. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 500.442 
Toy, figure. R. D. Sbafer . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 500,3.'19 
'1'oy lung tester. F. G. Kollenberg . . . . . . . . . . . . . . . . . . . 500.229 
Track sand box. car, A. W. Ham . . . . . . . . . . . . . . . . . . . . 590,220 
Trap. See Mole trap. 
Tre::ltle, extensible, A. Ritter . . . . . . . . . . . . . . . . . . . . . . . .  590,278 
��g�:h: e�;!r���d

i�';6'Jk�· E. Kenway . . . . . . . . . . . .  000,527 
'1'ruck. P. J. & J. H. Marvei . . . . . . . . . . . . . . . . . . . . . . . . . .  500,436 
Truck, Marvel & Pelrsoi . .  . . . . . . . . . . . . . . . . . . . . . . . . . . .  500,437 
Turbine. elastic fluid, C. G. Curtis . . . . . . . . . . .  500,210, 500.211 
'rypewriter attachment, W. J. Reno . . . . . . . . . . . . . . . .  590,404 
Typewriter cabinet, M . .Ii'oley . . . . . . . . . . . . . . . . . . . . . . .  590,540 
Typewriter cabinet, R. C. Haase . . . . . . . . . . . . . . . . . . . .  590,261 
��f::.���n:r�����n�: ���·dT:.
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Vehicle wheels. rail climbing device for, C. C .  
Durfee . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  590.391 � ��t1t��i�� �i�8 �� ':e���:;�

i
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Vise. J. A. Blake . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  500.380 
�:��I�foIie����

n
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Water closet valve. J. H. Savill . . . . . . . . . . . . . . . . . . . . .  500,240 
Weighing and package filling machine, automatic, 

H. Richardson . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  500.530 
�f����t:���PE?D�T�f�i�I.·.·.·.·.·.·.·.·.·::.·.·.·:.·.· ..... ....... : �:rz� 
Window, J. C. Dunham . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  500.305 
Window screen, O. Vollrath . . . . . . . . . . . . . . . . . . . . . . . . . . 500,469 
Window screen, extenSible, A. M. Bentley . . . . . . . .  590,448 
Wire stretcher, P. Frantz . . . . . . . . . . . . . . . . . . . . . . . . . . . .  590,308 
Wire stretcher, S. A. Grubb . . . . . . . . . . . . . . . . . . . . . . . . .  500.219 
Wrench, R. F. Crosbie . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  500.363 

DESIGNS. 
Batb tub, D, D. Buick . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 27.669 
Bed lounge frame, L. G. Beloud . . . . . . . . . . . . . . . . . . . . . . 27.666 
Bicycle rack, Blethen & Evans . . . . . . . . . . . . . . . . . . . . . . . 27.662 
��'Js�� W�1:'Sl���r. : : : : :  . : : : : : : : : : : :  : : : : :: : : : : : :  : : : �:� 
Car guard or cushion, street, A. C. Woodworth . . . .  27,656 
Carpet. W. M. Cox . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 27.687 
Carpet. N. S. Steward . . . . . . . . . . . . . . . . . . . . . . . . . .  27,685, 27,686 8����::r: Ji����t�k�����r�: .C: .  ��.�����.: .. .. :: .... .. : �:�i 
Crutch or chair tip. C. J. Bailey . . . . . . . . . . . . . . . . . . . . . .  27.685 
Cycle handle bar. R. A. Anschuetz . . . . . . . . . . . . . . . . . .  27,660 
Ewer, W. H. Grindley . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  27,651 
Gas burner fixture, E. Lindner . . . . . . . . . . . . .  Z7,652 to 27,654 
Kitchen cabinet. J. F. G. �·erl(uson . . . . . . . . . . . . . . . . .. . ·27.670 
Manhole cover, r:l\ P. Greger . . . . . . . . . . . . . . . . .  27,673 to 27,676 
Pin. hat, M. A. E. Hackett . . . . . . . . . . . . . . . . . . . . . . . . . . . . 27,649 
Prism light. J. M. Ewen . . . . . . . . . . . . . . . . . . . . . .  27.677 to 27,630 
Railway frogs, etc . .  guard for, G. C. Lucas . . . . . . . . . .  27.655 ���: l ¥er.�rJl

e
��: : : : : : : : : : : : : : : : : : : : : : :  : : : :27;682 to ��:� 

Running gear frame, H. P. Maxim . . . . . . . . . . . . . . . . . .  27,663 
�tove, cook. Cope & Bertram . . . . . . . . . . . . . . . . . . . . . . . . . 27,667 
Stove, heating, Kennedy & Heister . . . . . . . . . . . . . . . . . . 27.668 
Toothpick, F. J. Kallenbach . . . . . . . . . . . . . . . . . . . . . . . . . . Z"i,650 
Vehicle body, J. Stivers . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 27,664 
Wardrobe, F. E. Pollard . . . . . . . . . . . . . . . . . . . . . . . .  27,671. 27,672 

TRADE MARKS. 
Art

��a
s
r�W:��l c�r����f:s,f�o�::I�il�:�

O
�\��: 

Company . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. 30.562 
Bicycle saddles. Bunker Saddle Company . . . . . . . . . .  30.574 
Bicycles, C. E. & H. Walbridge . . . . . . . . . . . . . . . . . . . . . . .  30,579 
Bicycles. tandems and articles accessory thereto. 

G. H. Colket & Company . . . . . . . . . . . . . . . . .  30.575 to 30.577 
Bicycles, velocipedes and articles accessory there-

to, Lozier Manufacturing Company . . . . . . . . . . . . .  80,578 
Dentistry. artificial gum used in, India Rubber 
Linf��n�s�'L�r

a
EligIiton: : : : : : : : : : : : : : : : · : : : : : : : : : : : :  il8:� 
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Pencils and penCils with movable leads, lead, col
ored, copying and slate, Bleistiftfabrik. vor-
mals Johann Faber, Actien-Ge8ellschaft . . . . . . . . 30,563 

Picture apparatus, consecutive view or moving, 
Saw

A
8�te:,

i
g:�c�Us����.

p
;u��ti�s���al· press'es, c·ui: 30,564 

tingo nippers and similar hardware specialtieS, 
estate of C. Morrill . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 30,572 

Soap. Procter & Gamble Company . . . . . . . . . . . . . . . . . .  30,568 
Soap, Retail Merchants' Association . . . . . . . . . . . . . .  30.569 
Soap. laundry. Globe Refining Company . . . . . . . . . . . .  30.567 
Soaps. perfumes. powders and lliquids, Colgate & 

Company . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 30,568 
Steam traps and pumps, A. A. Griffin Iron Com· 

pany . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 30.573 
; :rg�:.;,�'::t�;tt?:,y

m
�!f�Ii ·Company: : : : :  : : : :  : : : : :  il8:� 

A prln tpd copy of the speciOcation and drawmg of 
any patent in the foregoing list. or any patent i.n print 
lssued 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 lar�e number of copies are desired at one time. 
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HY P N OT I S M Easy mail course for Investigators, 
Exhibitors. Lecturers. and Heal

ers. Valuable information and Hlus. booklet on request. 
rrof. ANDERSON, s. A. 107, Maaonic Temple, Chicago. 

fOing list, provided they are simple, at a cost of $40 each. 
t!s���i������:8;

O
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r J:� 
York. Other foreiKll patents ma,- aIao be obtalDed. 
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S P E CT AC L E S  � F. E. BAILEY sells 
for new optical catalogue. 271 wab:fh

e
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MODE. L S IQ C ATA C O G U � S r R " " 
U N I O N  M O D t L  WORKS 

&, c.E.ARS � 1 9 3  CLARK CHIC-A G O . 

FOR SALE.-A First-class Foundry and Macbine 
Shop, with a good business connection and a number of 
specialties. A good chance for an ambitious, hard work
Ing man. Address JOS I!JPH HILL, WARREN, PA. 

MODEL AND  EX P E R I M ENTAL WORK 
s�F.u���,\1io��ti"4� ����'e�P§�:�IN::�'i:":k ��iY 
I��tti� ITYPE WHEELS. MODELS ... EXPERIMENTAL WDRK_BMAU.'MAtHINERY NOVHTIE8 &. E.TC. NEW TO 8TEr4ClL WORK. 100 N"aaAU 8"! N,Y. 

E X PE R I M ENTAL WORK AND M O D ELS 
Special machinery), tools and dies. Secrecy guaranteed. 
H. R O B I N S O N  & cu" 206 Center Street,  New York C i l y  

VOLNEY W.  MASON & CO., 
Friction Pu l l eys, C l utches & Elevators 

P R O V I D E N CE R .  I .  

nnlike others attaches 
to fork, not axle. leav
ing the bearings undis
tu-rbed. Also it requires no tools and but 1 to 5 minutes time to attach. 
Very light and small. 
Constantly moving hand 
Strictly guaranteed for 
10,000 miles (and repeat). 
Ask your dealer, or send 

us 5Oc., mailed, postpaid. Bicycle 
Watch and Holder $1.25. Watch, 

$1.00. ar Send for Circular 
Catn.lo�ue. 

,*�,�,,,�,�,,,,, & BRO., 
6ii Cortlandt St •• New York --------

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

Builders of Steel Towers and Tanks. 
La. Red Cypress Wood 'I'anks a speCialty. 

W. E. CALD WELL CO •• 
217 E. Main Street, Louisville. Ky. 

W O O D  W O R K E R S  

I 
Cblsels, Gonges, Turning Tools, 

B lIC K  B R. O S  Carving Tools,. Pattern Makers 
CAS T . , S T£EL Gouges. or "end j01" Price List, 

. 
BUCK BROS,.  M i l l b u ry. Mass, Gi B RASS BAN D 

Instruments, Drums, Uniforms, Eguip .. 
ments for Bands and Drum Corps. Low .. !�� est price� ever quoted. Fine Catalog. 400 
IllustratIOns, mailed free .. it gives B .llld 
Music & Instructions for Amateur Bands. 
UON & HEALI. 33·31i Adami at .. Ch;cago. 

.r>-Crr>-Cr�r>-Cr�� ••• ����. 

� Now Ready ! ....... � 
� M A G I C  � 
� � � STAGE I LLUS IONS AND SC IENTIF IC DIVERSIONS, I NCLU D· � � Com"'�:;'���H�:N�R I C K  

PHOToa
:.���;:.;�:;,:::,y ., AN' � � � , 568 Pages, 420 I l l u strations. Price, by mai l .  $2 ,50 .  e � W HIS work on Magic, Stage Illusions and Trick Photogrllphy � " � appeals to the professional and the amateur alike, and will ,. 

� prove a welcome addition to any li brary an,l will be read with \r 
\r interest by younl!" and old. The illusions are well illustrated by en- � " gravings which fully explain the nature of the tricks. Great ,. 

�" 
attention is paid to the exposes of large and important illusions. \r 

r These have been, in many cases furnished by prestidigitateurs of � 
the highest standing, Some of the most important tricks of Rob- ,. 
ert Houdin, Bautier de Kolta, Kellar and Herrmann are explained. \r 
Conjuring tricks are not neglected, and Fire Eaters. Sword Swal- � • lowers, Ventriloquists, etc., all come in for a share of attention . • • Several chapters deal with Ancient Magic and the section relat- • 

� ing to " Science in the Theater " deserves the attention of all � 
• theatergoers. The section devoted to ..  Photographic Diversions " /I. 

is very complete, illustrating the most important forms of trick " 
photographs which the amateur can make, The method of � � taking and projecting moving photographs is described in de- /I. 
tail. Other interesting featnres include an Introduction which " 
gives the history of the great necromancers and conjurors of � 

l modern timps, with special reference to amusing incidenlB and anecdotes in their hves. There /I. 
/I. Is also a val uable Bibliography of Books on Natural Magic. The book is a large octavo and � 
" 

is handsomely bound, ;, � C O N T E N T S . � � INTRODUCTION. BOOK III. � 
� SC1ENCE IN THE THEATER. " /I. Chap. 1.-Behind tbe Scenes of an Opera BOUS2. J\ 
" MYSTERIES OF MODERN MAGIC. Cbap. 2.-Somc Remarkable Stages, Ancient and � J\ 

BOOK I. Modern. Chap. 3.-Stage Etrects. Chap. 4.-Theater /I. � Secrets. Chap. 5.-'1'he Nantical Arena. Chap. 6.- " /I. CONJURORS' TRICKS AND STAGE ILLUSIONS. A Trip to tbe Moon. Cbap. 7.-Cyclorama. Cbap. 8. � 
" -Fireworks with Dramatic Accessories. J\ Chap. 1 -Mystenous Disappearances. Cbap. 2.- � � OptICal Tricks. Chap. 3 -M i s c e l l a n e o u s  Stage BOOK IV. 
/. Jl�i:�·ndc�gfo�ati�WJrl�r

r
�e;;.

iC
�ta����F�r-;��t AUTOMATA AND CUR I O U S  TOYS. i} " ers and �word Tricks. Ch� 7.-VentriJoquism and 3.���C�lla��������c�h�la�A�����: 17t�r�

bap. � J\ 
$hn,.lp· �9�":��n�YRf::rc. 

ap. 8,-Shadowgraphy. f'. � BOOK V. '" � BOOK II. PHOTOGRAPHIC DIVERSIONS. � � ANCIENT M A GIC. p.fo���r!·���i�kh.t;.��t:"�i�l�lt·lng
C
���i�g-p��{ci'r��� /I. Chap. I.-Temple 'I'rlck. of tbe Greeks . Chap. 2.- " 

Miraculous Vessels of the Greeks. Chap. 3.-The APPEN D I X .  J\ Origin of the Steam Engine. Chap. 4.-Greek Lamps, Additional Tricks aDd Bibliography of Books on � l Toys, etc. Natural Magic. � An illustrated circular giving specimens of the engravings, together J\ 
with a full table of contents, will be mailed free to any address. � � MUNN & CO., Publishers, 36 } Broadway, New York City � � ... ,�����������,����--
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�ilvcdi$ cmcnt$.  
ORDINARY RA TES. 

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

llr'For 8011"L(, classes of Aclve'rUsements. Special and 
Higher rates are required. 

The above are cbarges per agate line-about eig-ht 
words per line. This notice shows the wldth of the hne. 
and is Bet in agate type. Eng'ravings may head adver
tisements at the same rate per agate line, by measure· 
ruent. as the letter press. Advertisements must be 
received at Publication Office as early as Thursday 
morning to appear in the following week's issue. 

To Inventors and 
Manufacturers ! 

I have unusual faci Jities for W orking or Placing 
Valuable Patents in United �tates, Great Britain, 
and otber foreign countries. Correspondence invited. 

E. C. MILLER, care MAGNOLIA METAL CO., 
266 &; 267 West Street, New York 

Wyckoff, Seamans & Benedict, 
327 Broadway, New York. 

The $5 .00 
Falcon Camera 

FOR 3)4 x 3)4 P I CT U R ES. 
Uses our 

Light-Proof 

Film Cartridges 

For J2 
Exposures and 

LOADS IN 
1 DAYLIGHT. 

Improved safety shutter, set of three stops. fine 
achromatic lens, view fi nder and socket for tripod 
screw . .. Booklet Free_ 

$:21 ,853 .00 in Prizes 
Por Kodak Pictures. $ 1 , 475.00 in Gold. 

EASTMAN KODAK CD. 
ROOH ESTER, N. Y. 

I· G·RD"tft}QRlIA1�URrAtES , AC[URAT[8cIlAPlo.lD�·UP·To· l ' . . RIND' ['KBESly&[o'u!I[A&�1fr� � Motor ofl9� Century 
O U A N Y  PLACE 88 BY A N Y O N E  

• FOR A N Y  WORK 
_ � _ No B'ire ! No BOller ! """"!! . ,, =-::=S No Ga38��he�� E�8ig:��!er ! 

ECONOMY, RELIABI L ITY,  Cost of operation about 1 Cent 
S IMPLIC ITY,  SAFETY. an hour to each indicated H. P. 

pro Catalogue. Testimonials. etc., by addressing 

CHART E R  GAS E N G I N E  CO . •  Box 1 4 8 ,  S T E R L I N G .  I L L .  

PROFIT Magic Lantern 8nd Stereop
ticon Exhibitions pay well. Small 
capital needed. 250-page catalog, 

I N T H I S �;:;�t�\�:s 
n:�e�s�C;;,e�n�E� of 

McALLISTER, Mf,.. tlpticiaD, 49 N .... au St., N. Y. --- --� -if.i- - ��iiiiI 

J c itut if i c  �mtricnu. [OCTOBER 2, 1 897. 
�ss������s������s����ss�s��ssssss�s�� .. '.",' The hidh standind and lond experience of the followino 

\"1 � 6 6 6 6 � �  't' G Id � �  i.t� 0 A N D  � �  �� � �  

i Si lver Miners �l� 
, � �  i " iir.e vru·GRiFFrNe woriWIi:.i." I 
I.�� DELAMAR'S NEVADA GOLD MINING Co., NEW YORK. i' � �'

I
''''' 'l We have concluded to order� IO more Griffin Mills. We have tried high-speed rolls and dry stamps, and after looking into the Huntington Dry • I� 

,1 1' Pulverizer, the Narod Pulverizer, the Stedman Pulverizer, the Frisbee-Lucop, the Cook, and various other dry pulverizers, unhesitatingly recommend 
" your Griffin Mill to any one . "  J. R .  DELA MAR. � � ZACA TECAS, M EXICO. � " • • " The four Griffin 1\fills purchased of you for the firm of Ramon C. Ortiz, successor, of this city, are running successfully, and to the entire _I' It' satisfaction of the owners. \Ve have ground the ' dumps ' of the old Quebredilla Spanish Silver Mine, and it is the hardest ore I ever saw. The Mills \! � '1- will average 20 tons each per day of 24 hours at a speed of only 1 80 revolutions per minute, and I am confident when speeded to 200 revolutions their • •  � � capacity will be very materially increased." JAMES W. C H I LD ERS, Superintendent. ..l lj 

� i BRECKENRIDGE, COL. � � 
,.1 1, " We have had one of your Griffin Mills in operation at our mill in Breckenridge, and we are well pleased with its operation. It  crushes from \! � �,\. 40 to 50 tons o f  our o re per day. We have used stamp and other mills, and are satisfied that the Griffin Mill is superior to any other of which we have _ •• 
'.' any knowledge. "  PANKHURST & W H I PPLE. � � - - We will gladly send any interested person our pamphlet containing full description of The Griffin Mill and • •  It' much other information regarding itR demonstrated successes as a. pulveriZer of all refractory substances. ,', 
;·�!��:'!!,�������'!'!���.�.J.�L�l���!�k.!�.���A ·�·'eee�-c.-c.'ee�·'e'e'e'eeeee'e'eee'ee-c.'e-c.-c.'e'e'eee'e-c.e-: 

PATENTED. 

F1REPROOF, STRONG, LIGHT, 
FLEXIBLE, EASILY APPLIED. 

ASBESTOS MATEHIALS, LIQUID PAINTS, STEAM-PIP}<� 
AND BOILER COVERI�GS, STEA M P A C K I N GS. ETC. i r:F" l llustrated rlescript'ive lists and samples free by mail. 

H . W. J O H N S  M ' F ' C  CO. 
1 0 0 W I LL IAM ST . •  N EW YORK.  

CHICAGO. PHILADELPHIA. BOSTO N .  LO"NDON. 

IM PER IAL BALL BEAR I N G  AXL� 
A writt en �uarantee with each set of axles. 

97 P ATT E R N  
8,000 sets in nse. 

Indorsed by the leadin� 
Red���i

a
fr���6�

e
fE' per 

cent. One horse can do the work of two. ..\'lechaniCl\lly 
perfect. Can be put on old· or new work. pr Write jor our iUustrated Catalogue antt Testimo· 
nials, which we send free on application. I m p e r i a l  Bal l 
Bear ing  Ax l e  DeDI . .  4 3 9  Wabash Ave n u e .  Ch icag o . I I I .  

Woodworkers' 
Du you want a Brad A wi or a Saw 

Mil l ?  Then send for our new Cata
logue of 

Woodworkers' 
Tools. 

I t  contains descriplion and prices 
(prices are right) of the above arti
cles. and about everything else that 
can be thought of in tbe line of 

Tools. 

Woodworking 'rools ·and Machinery, 400 pages, over 1800 
illustrations, postpaid to any address for 25 cents. 

JESSO P'S S T E E LTHe\'�E.tY 
FOR T O O L S ,  S AW S  E TC. 

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

The C has. A. Stre l i nger Co .  
Address Box 12%. 

�"""� � TUBULAR 
DRIVING LAMP. 

w. L. DO U C LAS 
S3 & S3.50 SHOES. 

E q u a l  to those costi ng $ 5  to $ 7 .  
See that n allle a n d  price i s  .talllped on hottOlll. 
Kangaroo tops : fast color hooks and eyelets ; three rows 

silk stitching j oak leather bottoms. 
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rs e�i�u¥�r 
carriage. to W. L. DOU GLAS, B ROCKTON. MASS. State size and width usually worn Cataloane Free. 

(ribun� � BitYd� 
Tested and True. 

T h e  Easiest Running W heel in t h e  World. I:r Send. j01' Catalogue. 

F I S C H E R ' S  
C I RCLE 

USE G R I N D ST O N E S  P 
[f so, we can supply you. A l l  sn.ee 

mounted and unmounted, always 
kept in stock. R9member, we make 8 
specialtyof selecting stones for all spe
Cial purposes. tr' Ask for catalogue 

The CLEVELAND STONE CO. 

2d Floor,  W i l sh i re ,  C leveland,  D.  

D I V I D E R  AND AN GLE PROTRACTOR 
This instrument divides a circ1e into a s  many: parts as 
t�

e
�
e
e:�� �1����g[n���t;&r:f1t��! ������ ,\� '��n�

a
Hi��l It is a very useful and time-saving nove1ty. 
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Mannfacturers, 44 Ann Street, New York. 

PRINTING INKS 
'l'he SCIENTIFIC AMERICAN i s  printed with CRAS. 

ENEU J c)HNSON & CO.'S INK. l'enth and Lombard 
Sts., Philadelphia, and 47 Rose St oPP. Duane. New York 
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