
A WEEKLY JOURNAL OF PRACTICAL INFORMATION, ART, SCIENCE, MECHANICS, CHEMISTRY, AND MANUFACTURES. 
Vol. LXXIV.-"o. 23'J� 

ESTAlILlSBED 1845. NEW YORK, JUNE 6, 1896. 

WEST STREETl SHOWING SPACE CLEARED BY RE.OVAL OF OLD BUILDINGS. 

WEST STREET BEFORE IMPROVEMENT. 

DREDGING OUT SLIPS. 

[$3.00 A YEAR. WEEKLY. 

THE WIDEliING OF WEST STREET AliD ALTERATIOli OF THE DOCKS Oli HUDSOli RIVER FRONT, NEW YORK.-[See page 360.) 

© 1896 SCIENTIFIC AMERICAN, INC.



354 

$citntifit �mtticaa. 
ESTABLISHED 1846. 

MUNN & CO .. Editors and Proprietors. 
PUBLISHED WEEKLY AT 

No. 361 BROADWAY, NEW YORK. 

TERMS FOR THE SCIENTIFIC AMERLCAN. 
(HstabUsbed 1 S4li.) 

One copy, one ycar. for tbe U. S .. , canada or Mexico ..... ....... . ..... 83 00 
One copy, .IX montb •. for tbe TJ. S., Canada or Mexico... . ...... . . . .. 1 liO 
Onecopy.one year.to any forelgncQuntry bel onglng to Po.tal Union 4 00 

Remit by postal or express money prder, or by bank draft or check. 
MUNN &; CO .. 361 BroLdway, corner of Franklin S treet. New York. 

The Scientific American Supplement 
(Estohllshed lS76) 

I. a distinct paoerfrom the SCIENTIFIC AMERICAN. THE SUPPLEMENT 
Is issued weE"kly. Every number contains 16 octa .. O pages, uniform tn size 
with SCIENTIFIC AMERICAN. '1'erru. of 8ub8criptlOn for tlUPPLEMENT. ts.oo a year. for tbe U. S .. Canada or Mexico. 1G.00 a year to fore'I'D 
countrle. belonglDjl to tbe Po.tal Union. SlllI1'le copies 10 cen t.. Sold 
by an newsdealers throu�hout the country. See prospectus, Jast page. 

eomhlned Rates.-The SCIENTIFIC AMERICAN and SUPPLEMENT 
will be sent f\lr one year, to ODe address in U. �., Canada or Mexico, on 
receipt of .even dollars. To forel"D countries wltbln Po.tal Union ei<Jht 
dollars and Ntll cents a llear. 

Buildlnll' EditIon of Scientific American. 
(Established lSSli.) 

THE BUILDING EDITION OF THE SClENTIlI'IC AMERICAN I. a IlU'I<e and 
:��n:!'i!�e�t�:�

r
:[::8 P��r��f�1�2t��u��d����t·ii�����.i

n
�a�g

o
�n���: I. illu.trated with beautiful plate •. • bowing de.lrable dwelling8, pubU" 

buildings and architectural work 10 ,",eat varIety. To arcbitects, bUilders 
doDd allwbo contemplate buildiDIl this work is invaluable. 

Slnjlle cople. 2il cents. By mall. to any part of tbe United States. Canada 
or Mexico. e2.50 a year. To foreijln Po.tal Union countrle •. t3.oo a year. 
Combined rate for BUILDING EDITION witb SCIENTIFIC AMERICAN. to one 

�?,�gr�er:t: lo�a8·UII�,:g
r
��fTI�';,�� 1�:���Ig°!t':��cA'!·�n� �� 

PLEIlBNT, '9.00 a year. TO' forl'lgn Po.tal U ulon countries, W.oo a year. 
Expo," Editlnn of the Scientific American 

(Estnbllslted lS7S) 

11'" The safe.t way to r"mlt I. by po.tal ordl'r. express money order. 
rt�.

or bank cbeck. Make all remittance. payable to order ot MUNN 
11'" Reader. are specially requested to no t ify tbe pnbllshers In ca.e of 

any failure. delay. or Irregularity In receipt of papers. 

NEW YORK, SATURDAY, JUNE 6. 1896. 

(1llu8trated &rt;iOlPI:' a.rll marked with 'In Bflterlsk.) 
Air locomott ves, com pressed-... 356 Nortb River front, improvement 
Air motors, compressed .......... 3.'i4 of· . . . . . . . . . . . . . . . . . . . . . • . . . . . .  360 
Ball bearlnjl., anti-frIction· ...... 361 Old fol ... . . . . . . . .. . .. .. .. . . . . . . .. . . .  355 
BfJ"k productlon .. l!Mi .. . . ... . . . . . .  359 Pa tent decl.lon .. ........... . . .... 3116 
Brld�e; novel railroad' .... . . ..... 357 Patent name . . . . . . . . . .. . .... .. ... . .  862 
Canada"mineral production. of. 363 Rat! join t nroblem ............... 862 
Car conple .... . · .. . .. . . .... .. . . .... ... 356 Rainfall, heavy ... . ... .. ... ........ 862 
8�I1,P!��fc���'i:'t���.

t.��������� = ����!�gt�!:::::::::::::::::::::: � 
De la Ver,l<ne. J. C . .

.
. .. .. ... . . .. . .  359 Soap8tone quarrle ... . ............. 357 

FFlaatrt.bl:n�etbrme· e
a
a
n
b
llm
llty 'bod'1"·y 

..
. ·.·.·.·.·.·.·.·. 

� .c!ol!u corona. pbotography of .... 357 
aI ..... St. Loul. dl.a.ter .................. 3M 

Ftr� escapes·.. . . . . .. . ............. 358 Temperaturfl, dltrerence of . . . .• . 381 
Fleet. of jlreat nations .. . . . . . . . . .  368 Tool bolde....... . .............. 363 
Huzulen. the . .... . . . . . . . .... . . . . . . 350 'J'rade mark decisioDS ............ 355 
Hydrollen, boiling point of . . . . . . 355 Tnbe cutte .... . .. .. . . . . . . ..... .. .... 366 
Llgbt. at .ea, vi.lbility of . . . . . . . . 358 Vacnum, chemical .... . .. . ........ 86:1 

TABLE OF CONTENTS OF 

THE ELEVATED BOADS AND THE BAPm 
P'&OBLE •• 
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TBABSIT I PROPOSED EQUIPDNT 0]1' THE NEW YOBK BUBFACB 

BOADS WITH CO.PRESSED Am .OTOBB. 
The judgment of tbe Appellate Justices upon the Tbe Metropolitan Traction Company, which controls 

late proposal of the Rapid Transit Commission should altogether about 132 mBes of street rail�ay in this city, 
be read by every citizen who is interested in the sub- and carries daily upward of 650,000 passengers, is con­
ject of increased transit facUities. It judges the ques- I templating an important change in the motive power 
tion frow a broad standpoint. and shows a conl!erva' of a large portion of its lines. About 32 miles of the 
tive regard for the permanent interests of the city. j system are at present operated as cable and under· 
The court points out that the schemt!, as presented for I ground trolley lines. and the plant is of the latest pat­
its judgment, was very incomplete, and that the data I tern and thoroughly up to date; but the greater part 
upon which the estimates were based was insufficient -fully tOO miles of the lines-is still worked by the 
to give them any rel iable value. It is pointed out that slow and objectionahle horse car. Several ;llonth� ago 
the cost of most of the great engineering works has ex- : the company determined to aboli!<h the horse car and 
ceeded the first estimate, and always by a larg.e amount, ' introduce in its place some form of mechanical traction, 
and it is argued that there are problems involved in and in the interval their agents have been making an 
the execution of the proposed work which render the exhaustive examination of the many systems of street 
question of its final cost extremely problematical. car traction which are being operated in Europe and 

With the verdict of this court against it, the under· America. 
ground tunnel may be considered as out of the ques- It has been determined to make a thorough trial of 
tion, at least for many years to corne. In any case it a compressed air motor which has been designed by 
was a scheme which would have been attended with Joseph H. Hoadley, of the engineering firm of Hoadley 
serious drawbacks; and were it now completed and in Brothers, who is now associated with the American 
operation, it would have to contend with the natural Wheelock Engine (JompaliY, of Worcester, Mass. We 
repugnance of the p'6ople to descending a flight of are informed by the Metropolitan Company that at a 
stairs and buryin� themselves in an artificially lighted private trial recently had at the Worcester works 
and more or less impel'fectly ventilated tunnel for a �efore the engineers and officials the Hoadley motor 
quarter or balf an hour as the case migbt be. It il;l showed a remarkable efficiency, as compared with any 
Q.uite a question as to wbether the lil:bt and air of compressed air motor which they had previously sub­
surface travel would not be considered to more than jected to trial. At present ten of the company's cars 
outweigh the superior speed of tbe tunnel route. It are being equipped with the new motor, and if tbey 
is a noteworthy fact that althougb a belt sYdtem of prove as succellsful in �ervice as the experimental car 
underground lines is in operation in the city of Lon- which was recently tested, it is likely that all tbe ex­
don, there is a large proportion of travelers who pre- isting horse car roads will be similarly equipped. 
fer the surface transportation in cabs and omnibuses The air will be carried in two cylindrical steel tanks 
in spite of their slow speed of from five to six miles an placed between the trucks and beneath the floor of the 
hour. car, and they will be charged at an initial pressure of 

The construction of the tunnel beiDI: out of the ques· 2,000 pounds to the square inch. The power house at 
tion, attention will naturally be directed to the ele· 147th Street and Lenox Avenue will contain a 500 
vated roads; for in the extension and improvement of horse power Greene-Wheelock engine and a Minerva air 
this system is to be found an alternative scheme wbich compressor, the reservoir capacity of the plant being 
would provide the city with greatly improved facilities 5.000 cubic feet. The compres�ed air motor is being 
at a comparatively early date. We have 1Z00d rea�OIl adopted in preference to trolley or cable traction, not 
to believe that these roads would have been extended merely from motives of economy, but also with a view 
and improved before this if the city had shown any to securing a service which shaUbe free from the inter­
disposition to grant the necesl'ary permission. Tbe rIJptions to which the cable and trolley systems are 
company have more than once professed themselves to liable. 
be ready to make the llluch needed alterat.ions and The operation of these cars will be watched with close 
additions, and about tbe time that the question of attention, not merely by the company which is mak­
building the Broadway tunnel was submitted to the ing the experiment, but also by the engineering world 
Appellate Justices, the officers of the Manhattan Ele- at large. Engineers in the United States have been so 
vated Roads again manifested a commendable desire fully occnpied with the development of electric traction 
to meet the convenience of the public by extending -and it has had a growth and a success which is phe­
their system and quickening their ser\'ice. Certain nomenal-that cOlllparatively little attention has been 
plant! and promises were made to the mayor of the paid to other methods of traction which utilize the 
city, all of which would 8£:em to indicate that the oil, gas, and comprel>sed air motor. 6o\S compared with 
('()mpany was desirous to make a reasonable provision the cost of the electric and cable systems, the COln­
for the needs of the 200,000,000 passengers who annu- pressed air and gas motors which are being increasingly 
ally serve to swell the dividend's of this very successful used in European cities are said to be sbowing remark­
monopoly. It. was not sugge�ted that the proposed ably economical results. Chief Engineer Pearson. of 
extension was to be made in any way dependent upon the Metropolitan Company, is now in Europe for the 
the rejection of the Broadway tunnel scheme; and a purpose of personally inspecting the working of some 
proposed outlay whicb was considered expedient in the of the more important plants that are operated on the 
face of a powerful competitive scheme must be doubly above systems. 

SCIENTIFIC AMERICAN SUPPLEMENT expedient now that this scbeme has fallen through. On another page will be found a description and 
If the officers of the elevated roads are sincere in illustrations of a compressed air locomotive, which has 
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their expresEled desire to extend tbeir system, the next prOVEd very successful in the mines of the Susque­
and immediate step should be to place tbeir proposal hanna Coal Company, Glen Lyon, Pa. The chief 
before the Rapid Tra.nsit Commission-a commission engineer of the company, Mr. J. H. Bowden, states 
that was created for the express purpose of receivinlZ that the cost of operating this plant is between 1 and 
such suggestions. If there is any doubt as to the legal 1� cents per ton per mile, and that, with the introduc­
status of tbe comlllission, there are othE"r means by tion of a better type of coal car, he expects to make a 
which tbe proposals of the company can be made still more economical showing. 
known to the citizens and passed upon by them. • '. • 

The matter is an urgent one, and there can be no '''he St. Loula Dlaaater. 
possible excuse for a lengt\;ly delay upon the part of For the second time witbin the present generatitm 

11. :!�n�*�:��o-b1�trRr:��1� r�;;��n1't�I�fl:tg:; ��efr. the company. On the other hand, any proposals that the city of St. Louis has been visited by that scourge Bessemer controversy . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . •• . . . . . .  17039 
may be offered should be judged with the sole object of the Mis8i�sippi Valley, the tornado. It was on the Ill. MINING ENGINEERING.-Honll<lDann'. Method of BOring !�i�� �

:
:��·

i
�t?o"r\��·aO:h���'iei�Tu�lr:�I�� .����I.��:,�.�I�.����� 17

005 in view of the city's best interests. If the elevated evenin!! of March 8, 1872, that the ever memorable 
roads have been enormously profitable, theY have also cyclone carried death and destruction through this 

IV. tt!-;s�:d���ii�.?�fsibl��n��'1I'J.'f.::�.�t·C��I�:,�:g���� :�!� been enormously useful; and if their recent overtures ill-fated city; and to·day the citizens are again occu· 
�':c�':��W'u���a�7���.��.r.�.��.��.� . .  ��� .. �����.� . .  ����� .. ��.���.��: 170(2 through the mayor have been made. as we believe, .in pied in the sad task of burying the dead and caring for 

��:���rr�0:���':8:::::::::::::::::::::::::::::::::::::::::::::::::::: U� good faith, they should be at once acce.pted and tbe the wounded that have been smitten by this worst 
�i�c;e'il�e��!e�oie;,· ··.·.::·.::·.::::· .:::·.:::::::::::·.::'.::::'.::':.:'.::.:: l� \ company given every opportunity to carry out the ex- form of nature's savagery. 

et�.��t��\:'�:r�
f
u��� �u:��a���rg;,;';���I��°.m'li:�a:����! tension. The full cyclonic force of the storm of Wednesday 

��:::�;U:ln;,r.;·MYiii8:::::::::::::::::::::::::::::::::::::::::::::::: U:: If, however, the elevated roads should make no e"ening was not felt at the outset, but appears to 
further move looking to extension of their system, the have been preceded by a violent wind storm, which 

V. ORDNANCE. - Antomatlc Firing Gun •. -By HIRAM STEVENS 
MAXIM.-H.-lntroductlon ot rlfllnjl.-A continuation ot Mr. city shoulti use the strong arm of the Legislature in swept over the whole city at thEl rat.e of eighty miles 
Maxlm'.lmponant papAr on antomatlc firing lIuno. In wh ich the 
.nbject i. treated hl.torlCaily and practlcally.-lllUn.trations ... 17008 its behalf. The case is too serious to adlllit of delay. an hour. This was succeE"ded by a heavy deluge of 

VI. PHOTOGRAPRY.-Tbe ToninI' of Bromide PrlntB.-ByJ. PIKE. The volume of travel is steadily increasing and already rain, in the midst of wbich the cylone developed in 
-Fnll formulas for working tbe proce .. . . .... ... .. . . . . .. .. .. . . . . . ... 17006 in some quarters it fairly swamps the accommodation the southwestern suburbs and cut a wide tlwath of 

VII. STEAl!. ENGINEERING.-Compound Marine BoU"r •. -By COL. provided for it. Many of the terminal stations are destruction througb the city. Crossing the Missis· 
N. SOLIANT, Director of Naval Con.tructlOn of tbe italian navy. . 

-�I�I�����':�iDeiiSteiitii'i;in�'lii;':':":Aii'iniere.i.inii'de.;Cri'iioD 1'2033. nightly filled with a strug�ling mob, in which the sippi in the nE"ighborhood of the Eads Bridge, the 
of an Old .team engine whlcb bas been In operation .Inee If46-5 commonest laws of chivalry seem for tbe nonce to he upper works of which were badly wrecked, it laid low 
\1111��W��8Movem;'iii'i!:iij,iii';:':":Ad;'jjcrlpiioiioi'j"P;,Ciiil;U:oom: 1'2033 forgotten, and strong men elbow frail women in the a large part of East St. Louis, and demolil'hed a vast 
pact .
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036 wild rush to SE"cure the much coveted seat-and this in amount of shipping and also a long stretch of \'\' are-

VIlin�!��JiI!?k(���.;;-1i�,�.�:f;'�:e!':t'iIntd�����lt:'.P.:tr::��::� the representative city of what should be, and in most house property that was standing on the river front. 
���::t:�:: �:t���?�';."ig'.::����. :��.:....�irr���r': .. h��:.r���l����� 170(5 regards is, the most progressive country and people in The destruct.ion was wrought with that speed and 

IX. TRAN8PORTATION.-T he Cry.tal Palace Exhlbltlon.-Ran- the world I completeness which marks the passage of a tornado. 
���¥:;�-"��n�.��t��;,-;D

e •. ���p���nof anI�te�e.tl�� .. �������c
.� 17081 .. ,. I .. and in a few minutes some 400 to 500 are estimated to 

Economy 01 Mechanical Traction for Street RaUways.-Datar£- A FOSSIL bird, represented by a piece of a bone from have been killed outright and over 1,500 wounded, 
IIsrdlnjl tbe .uece •• of mechanical traction In New York City . . ... 11034 b d f I V I I d . d 'b d b ' while the damage to property will amount to many 

x. TYPOGRAPRY.-MacbiDe. for �ompo.lnll Letterpres. PrlntlDl' I a e 
0 

c a� on anc?uver san , IS ,:SCrL e y 
Surface •. -ByJOHN SOUTHWARD.- A con tmuat lonot the Society I Cope, who thmks that It may ha.ve been the lal'gest millions of dollars. The details of this sad calamity 
�..;\'{:e��.��:.�������.i� .. ��� . . I.i����.� .�� .�.t.��� .. �:���� 1'2033 bird of flight thus far known." arc too well knOM) to call for any repetition. Beyond 
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the fact that the whole of Wednesday had been op- Proof of Public AcqUIescence in the Validity of a 
pres�iveJy hot and the air heavy and stifling', tllere Patent.-Whera public acquiescence in the validity 
were no premonitary signs of the impending disastE'r. of a patent is not aH\'ged in the bill of complaint, it is 
There is food for thought in the fact that, with all our insufficient to allege univertsalacquiescence by were 
advancement in science and our boasted intimacy with statements in affidavits, and when such affidavits are 
the laws of nature, there are phenomena such as this, controverted by a number of witnesses giving names, 
which are known to us only by their death-dealing dates, and sho wing that for nearly two years before 
fury, whose approach we cannot even predict and in several manufacturers had been making and selling 
whose presence we are utterly helpless. 'goods substantially similar to those covered by the 

atmospheres. The critical temperature of the hydro­
gen was, however, still lower, and was not reached 
until -2845· C. had been registered. The boiling point 
was -243'5· C., or --406'3° Fah. (probably the greatest 
cold ever attained by artificial means).-ProgreBl!ive 
Age. . ' ... 

The Hazalen. 

In the Carpathian Mountains of Galicia dwells a 
primitive Salvic people called the Huzulen, which is 
n ominally Roman Catholic and of whose curious cus­
toms Nature gives an account. E\'erywhere one comes 
across wooden crossE'S erected over b uried brandy bot· 
ties. In 1894 a II brandy prophet" appeared; he was 
a simple peasant who waged a successful warfare 
8.!rainst bra.ndy drinking. The zeal of the people con­
strained the clergy to bury the spirit with ceremonies; 
and now the use of brandy has ceased, and at present 
only those drink brandy who are worth nothing. A 
gypsy, who had sent his wife away, bought the 
daughter of a Huzulen for fifty florins; he was reo 
proved by the magistrate, but that had no effect. In 
a year he was tired of her, and then he hired the wife 
of another H uzulen for sixty florins; again the law 
was powerless, and at the end of the year the h usband 
came for his wife. There are two remedies for back­
ache-one is for tlIe priest to walk on the patient's back 
in church and the other is to let a bear walk on it. 
Weasels, snakes, frogs, puppies, and kittens may not 
be ki11ed, and there are numerous charms against the 
first two. For three days before the Huzulen mO\'es 
into a new honse he throws a black hen on it, so that 
snakes may not nest there. Black cattle are lucky. 
The mentioning of certain words for simmering and 
boiling is prohibited when applied to milk, lest harm 
should come to the cows. The grave'diggers and cof­
fin makers wash their hands over a grave to si�nify 
that they are not to blame for the sorrow, and the re­
latives ask the latter not to be angry with the dead for 
the trouble he has caused them, and not to ask for pay­
ment from him in the next world. 

• ••• • 
BeeenC PaCen' aud Trade Mark Deelll1on •• 

Dadirrian v. Yacubian (U. S. C. C. Ill, Showalter 
C. J.) 72 Fed. Rep. 1010. 

A Foreign Common Noun as a Trade Mark.-The 
word •• Matzoon" has been in use in Armenia for cen­
turies as the name of an article of food made of fer­
mented milk. A person manufacturing such article 
in the United States cannot monopolize the Armenian 
name of the article as his trade mark. The fact that 
it is a word unknown in the United States is imma­
terial so long as it is the genera]]y recognized name of 
the article whereby it is known. 
Thomson-Houston Company v. Electric Railway Elec­

tric Compan y (U. S. C. C. Conn., Townsend J.) 
72 Fed. Rep. 1016. 

Contributory Infringement.-Contributory infringe­
ment is the intentional aiding of one person by 
another in the un lawful making or selling or using of 
a patented invention. In this case the patent was for 
a trolley. system and the defendants sold trolley stands 
for the purposA of being used in such trolley system 
and as a part thereof, and hence the defendants were 
held to \Ie. guilty of contributory infri[lltement of a 
patent and were enjoined from such infringement. 
Cook & Bernheimer Company v. Ross (U. S. O. C. N. 

Y., Lacombe J. ) 73 Fed. Rep. 203. 
Unfair Competition.-The plaintiff bottled whisky 

in bottles of a peculiar shape originally devised by 
him, and by extensive ad vertising snch bottles came 
to be relied upon by purchasei'll as a means of identi­
fying the whisky bottled by him. Afterward the de­
fendant, dealing in the same whisky, bellan to use a 
botti£a of precisely similar shape and appearance as 
that of the plaintiff, although the labels uBed were dif­
ferent. It was held that the use of such bottles by the 
defendant was unfair competition and' should be re­
strained. 
Bonsack Machine Company v. Underwood (U. S. C. C. 

N. C .• Seymour J.) 'lS Fed. Rep. 206. 
Cigarette Machines.-The Hook patent. No. 184,207, 

for a cigarette making machine is a primary patent 
and is i nfrinlted by the device shown in the Under­
wood patent, No. 470,269. 

Infringement by Experimental Machines.-The mak­
ing of an eXpE'rimental machine like a patent�d ma­
chine is not an infringement, but if it is to be used for 
selling the patent under which it is made, it ceaFes to 
be merely an experimental machine and a suit wilIlie 
for infringement. 

License to Make Infringing Machine.-A manufac­
turer contracted with a corporation to make no ci­
garette machines excepting' under the corporation's 
patent. However, he afterward submitted to its sec­
retary the question of making the machine for an­
other inventor and was told to go a\;lead and that the 
company would look into the matter of infringement 
when the machine was put on the market. It was 
held that this did not prevent the company from suing 
the inventor for in fringement. 
Matthew & Wi11ard Manufacturing Company v. Tren· 

ton Lamp Company (U. S. C. C. N. J., Greene J.) 
73 Fed. Rep. 212. 

Infringement Suit Against Officers of a Corporation. 
-In a suit against a corporation for infringement of a 
patent it is neither necessary nor proper to make the 
officers of the company, who are mere salaried em­
ployes not dependent upon the sale of the alleged in· 
fringing article and who have not personally been 
guilty of infringement, parties dE'fendant to the suit . 

Who are Entitled to Design Patents.-The law au­
thorizes the issuance of a design patent to any person 
who U by his own industry, genius, effort and expense 
has invented" the design.' III this, the word .. ex­
pense" is not limited to mere disburtsement of mouey. 
and hence does not prevent the granting of a patent to 
one who invents a design while in the employment of 
another, especia.lly where it does not appear that" ex­
pense" was necessary in prod ucing the design. 

Lam ps.-The desiltn patents to Miller, Nos. 22,422, 
23,672, 28 673, and to Miller& Schmitz, No. 28, 671, have 
been held valid. 
I'almer Pneumatic Tire Company v. Newton Rubber 

Works (U. S. C. C. W. Va. , Goff C. J.) 78 Fed. 
Rep. 218. 

Preliminary Inj unctions.-It is held in this case that 
the patent alone will not create a sllftlciently strong 
presu mption of it� own val idity to j ustify the I/:rant­
ing of a preliminary injunction against its infringe­
ment. There mmt be either a prior adjudication SUli­
taining the patent or a continuous acq uiescence for a 
considerable period of time or it must have withstood 
an interference contest in the Patent Oftlce. 

patent, public acquiescence is not proved and a pre­
liminary injunction will not be granted. 
Parker v Appert (Ct. of Appeals D. C.) 75 O.G. 1201 

Amending Preliminary Statement.-lt is always a 
suspicious circumstance in the case of interference 
that after the dates of o.ne of the parties have been 
disclosed that the other party should then seek by 
amendment of his preliminary statewtlnt to show a 
date of invention prior to that of his original statement 
and prior to that of his opponent. 

Dates of Sketches.-WhE're a pa rty to an interference 
states that he made the sketches upon which hE\ relies 
for the establi&hwent of his earlier date but mislaid 
thew and forgot where they were until after the dis­
closure of the dates of the other party, the matter is 
suspicious and the amendment to his preliminary 
statement should not have been aHowed. 

••••• 
The Old World'. Old Polk .. 

A German statistician has studied the ceOllUs returns 
of Europe to learn a few things about the centenarians 
of the Old World. He has fOllnd, for instanc.e, that 
high civilization does not favor the greatest length of 
life. The German empire, with 55, 000, 000 population, 
has bnt 78 subjects who are more than 100 years old. 
France, with fewer than 40,000,000, has 213 persons 
who have passed their hundredth hirthdays. England 
has 146; Ireland, 578 ; Scotland, 46; Den mark. 2; 
Belgium, 5; Sweden, 10 ; a.nd Norway, with 2,000, 000 
inhabitants, 28. Switzerland does not boaflt a single 
centenarian, but Spain, with about 18,000,000 popula­
tion, has 401. 

The most amazinll figures found by tht< German sta­
tistician, says the New York Sun, came from that 
troublesome and turbulent region known as the 
Balkan Peninsula. Servia hal' 575 persons who are 
more than 100 years old; Roumania, 1,084; and Bul­
garia., 3,888. In other words, Bulgaria hats a centen­
arian to every thousand inhabitants, and thus holds 
the international record for old inhabitants. In 1892 
alone there died in Bulgaria 350 persons of more than 
100 years. In the Balkan Peninsula, moreover, a per­
son is not regarded as on the verge of the grave the 
moment he becomes a cen�enarian. For instance, in 
Servia, there were in 1890 some 290 persons between 
106 and 115 years, 123 between 115 and 125, and 18 be­
tween 126 and 185. Three were between 185 and 140. 

Who is the oldest person in the world? The German 
statistician does not credit the recent story about a 
Russian 160 years old. Russia has no censlls, he saYti, 
and except in cases of special official invest.igation the 
figures of ages in Russia must be mistrust.ed. The 
old est man in the world is then, in his opinion, Bruno 
Cotrim, a negro born in Africa and now resident in 
Rio Janeiro. Cotrim is 150 years old. Next to him 
comes probably a retired Moscow cabman, named Kus­
trim, who is in his 140th year. The statistician says 
the oldest woman in the world is 180 years old, but 
neglects to give her name or address, possibly out of 
courtesy, or perhaps in view of the extraordinary figures 
which came to his hand from the Balkans, he thought 
a subject only 180 years old was hardly worthy of par­

• lea . 

Bole or Fa'. In Che Animal Bod,.. 

The teachings of the most recent researches on this 
di!lputed q uestion are summarized, says the Literary 
Digest, in a brief notice in Der Stein der Weisen. 

U In the processes that go on in the body three 
groups of carbon compounds underlto a combustion in 
the true sense of the word-albumens, carbohyd rates, 
and fats. Regarding' the different functions of these 
materials, only this Uluch is certain: that albumen is 
indispensable to the building up of new cells and the 
repair of waste material, and that carbon compounds, 
free from nitrogen, serve as fuel for the prod uction of 
heat and mechanical work. These compounds consist 
of carboh ydrates and fats and very probably of albu­
mens also. It can also scarcely be doubted that the 
animal body can avail itself not only of fat but also of 
carbohyd rates as fuel; but it is also to be assumed 
that in the normal physiological conditions fat and the 
carbohvd rates play different roles. It should be noted 
that Nature herself has given to the infant in milk­
without doubt an absolutely appropriate means of 
nourishment-not only albumen, but fat and carbohy­
drates. In most kinds of animals, especially in man, 
the proportion of sugar in m ilk is greater than that of 
fat, while on the other hand Dr. Gurdy of St. Andrew's 
has found in whale's milk the enormous amount of 
forty per cent of fali. 

U The general opinion is this, that the strength-pro­
ducing fuel in muscle is one of the'compounds belong-

ticular mention. 
• ' . , • ing to the carbohydrate group, glycogen or some simi-

The Bolllnl( PoluC oC u,.,rol(en. lar compound, by whose combustion, together with 

If liquid air produced by the Linde process, accord- the production of.work, �ome heat is als� inevitably 

ing to the Journal of Gas Lighting, is to be a common p�uced. In. ordlOary clrcumstan.ces thIS suffic�s to 

article of commerce in the immediate future, liquid rruse . the . boddy temperature to Its normal heIght. 

hydrogen is �til1 sufficiently novel to attract the at- I But If thIS cannot be reached thus, other substances 

tention of the man of pure science. Professor Ols- must ?e nsed a,s fneI. He�t produced. by muscular 

zewski has recently determined the boiling point and work 10 the ammal body IS best �btalDe? fro� t�e 

the critical temperature of hydrogen; and the result carbohydrates of .the food, b�t beSIdes �hls the mdlB­

shows that it is possible, by taking proper precautions, pen sable .productIOn of h�at IS be.st a:tal�ed thr�ugh 

to do experimental work in the domain of physics at a fats. ThIS corresponds wI�h the 1Ostl.nctIve �hOJce of 

point very near the absolute zero of temperature. foo?s made by m�n, who III �he tropIcs eat lIttle fat, 

The process is described in detail in Wiedemann's ��Ile th� dweller I� pola� regIons de�ours large quan-

Annalen. The method of expansion, which had tlt:es of It to feed hIS bodIly combustion. . 
already been successfully em ployed to ascertain the • Modera� use of �cohol canses ?' depoSIt �f fat, 

critical pre�sure, was again utilized. The critical tem- because, whIle alcohol I� not turned 1OtO a fuel �n the 

perature is that at w h ich liquid hyd rogen, when slowly muscl� and nerve cells, It serves as a. pure fuel 10 the 

released from pressure, first boils up ; and the boil- orgau�sm and replaces the CO�bustIon of fat .
. 

The 

ing point is  the temperature reached when the es- reason that the use of alcohol IS so dangerous In the 

sure is reduced to that of one atmosphere. The ��ief polar.regions is that alcohol fM"ors th e.thro.wing off of 

diffi('ulty in these experiments is the thermometric one; �eat 10 great degree, so that the effE'ct IS as If the stove 

and Prllfepsor Olszewski sl1ccessful1y overcame this by 10 a room tl�lO�.ld be heated red hot and t�en all the 

the employment of a thin plati num wire immersed in doors and WlDUOWS should be thrown open. 

the liquid h ydrolten, which by its varying resistance .. I • I • 

indicated the faU of the temperature. It is interesting ROENTGEN photography is beinlt successful1y applied 
to note, in con nection with what has been stated with to biological studies. The ordinary star fish was pho­
regard to the effect of cold upon the strength of ma- tographed at the Durham College of SciencE' and the 
terials, that Professor Olszewski used cal1lt iron cylin- contents of the caecum were found to be small shells 
ders brought down to a temperature of 210· C. (not far both whole and broken; the stomach was filled with a 
from absolute zero) by means of liquid oxygen, at whole common mussel. This interesting radiagraph is 
which the cylinders still held oxygen comp1'ellSed to 18 published in Nature. 
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AN AUTOMATIC CAR COUPLER. 

The automatic car coupler shown in the illustratLm 
h as been patented by Mr. Peter Gallien, of :New 
Haven, Connecticut , and E1 ward M. Clark of the same 
place. The draw head is llIade open at the top, and 
in each of the side walls of th e coupling chamber is 
placed a stout latch which is pivoted at its forward end, 
the free ends of the latches being drawn together by 

a coil spring. The drawhead coupliug bar is hori­
zontally pivoted at the rear end of the coupling 
chamber, and extends some distance beyond the 
front face of the drawhead, terminating in an 
arrow-sh aped h ead. The head is perforated to re­
ceive a coupling pin when the improved drawh ead is 
to be coupled with a link and pin coupler. The top 
and bottom faces of the coupling bar head are in clined 
so as to form a sharp horizontal edge. A cam is 
located between the opposing latch es, anrl actuated 
by a link and rocking lever, which may be suitably 
operated from the platform of the car. In its normal 
position the longer axis of the calll is parallel with the 

GALLIEN'S AUTOMATIC CAR COUPLER. 

axis of the drawhead; but when it is desired to unlock 
the coupling, the cam is thro wn over and forces apart 
the latches, thereby releasing the drawbar. In mak­
ing a coupling, one coupling bar wiII ride upon the 
other as shown in the illustration, and the wedge­
shaped heads wil l  force apart the side latches, said 
latches bf'ing ultimately drawn snugly into place be­
hind the recessed shoulders of the drawbar head by 
the tension of the spring, thus effecting an automatic 
and positive coupling. 

• • • •  • 
A DOUBLE TANK COMPRESSED AIR MINE LOCOMOTIVE. 

The compressed air locomotive has a special field of 
usefulness in locations where it is necessary to take 
extra precautions ag-ainst risk of fire, such, for instance, 
as powder mil ls  and l umber yards and the great cotton 
wharves and warehouses of the South, or those coal 
mines which are infested with dangerous gases. In 
thi8 respect it is greatly superior to the steam, or even 
the electric, locomotive; and, as compared with rope 
haulage, it has the advant age that it has greater mo­
bility, and can be run in-
dependently over a wide area 

of siding�, etc. 
The accompanying illus­

trations show a double tank 
compressed air mine loco 
motive. built by H. K. Porter 
& Company, Pittsburg, Pa., 

for the Susquehanna Coal 
Company, Glen Lyon, Pa. 
The dimensions are as fol­
lows: Cylinders, 7 inches di­
ameter by 14 inch es stroke; 
driving wheels, four-coupled , 

24 inc hes diameter; weight, 
in running order, 18,500 
pounds; length over all, 17 
feet 6 inches ; width , 5 feet 
2 inch es; height, 5 feet. 
'.rhere are two tan ks of 130 
c ubic feet com bined capacity, 
and the ch arging 

to 600 pounds per square inch at 100 revolutions
! 

sliding, and th e  frictional resistance per ton on the 

pel' minute. This capacity is more than sufficient track was excessive. These cars are gradually being 
for two locomotives. When supplying one locomo- eq uipped with self· oiling wheels and a better form of 
tive the average speed of the comprel:!sor is about 40 brake. When this ch ange is completed, it is expected 
revolutions per minute. The air is conveyed in a that the cost of haulage by this system will be still 
5 inch wrought iron pipe to the bottom of the further reduced. 
sha.ft. a distance of 1,000 feet, and a further 3,400 feet 
along the gangway. Along the gangway are three 
charging stations, provided with gate valves, which 
enable any section to be cut off. The 5 inch pipp, 
which has been tested to 1,500 pounds pressure, acts as 
a reservoir to the compressor, having a capacity of 580 
c ubic feet at 600 pounds pressure. The charging station 
consists of a cast tee on the main pi pe, with a 1% inch 
opening, provided with a gate valve and a flexible me­
tallic joint. It takes one and one-half minutes to 
charge the locomotive, the pressure in the main being 
thereby red uced from (,,00 to 570 pounds. 

The air is stored in two steel tanks which are located 
between the locomotive cylinders on a saddle, much 
after the manner of a steam boiler. From them it is 
conducted to an auxiliary reservoir, eight inch es in 
diameter, placed belo w and between them. In this 

tank the pressure can be regulated anywhere from 30 
up to 140 or 150 pounds as req uired. The air is re­

duced f"om the m ain tanks by a reducing valve which 
call be regulated to any pressure at a moment's notice, 

: and when once set, it main tains a constant fixl'd pres-
sure in the auxiliary reservoir, .thereby preventing any 
undue waste of ait· hy inj udicious handling. In case 
only light loads are to be hanrlled, the pr essure can be 
m aterially reduced in the auxil i ary reservoir, or, on 
the other h and, in emergencies al lllost a ny press ure 
can be at a moment's noticl' utilized, and this without 
any undue heating or loss. In the auxiliary reservoir 
the air is contro lled by a differential throttle, admit­

ting the air to the cylinders. 
The gage of the track is 36 inches, and th e  a"erage 

grade is 1'07 per cent and the maximu m grade 2'8 per 
cent in favor of the loaded cars. The locomotive hal11� 
trips of 16 e mpty cars of about 2,500 pounds weight 
from the foot of the shaft, 3, 700 feet, into th e gang-way, 
and trips of 16 loaded cars each with about 6, 700 
pounds of coal back to the shaft, with olle charge of 
air, starting with a pressure of 575 pounds and ending 
with a litt·le over 100 pounds. The heaviest work is haul­
ing the empty trip up grade. The weight of each empty 
trip of 16 cars, including th e locomotive, is about 60,000 
pounds, and of the loaded trip, including the locomo­
tive, 166,000 pounds. The locomotive will make frOID 
25 to 50 miles per day, depending on the length of the 
rnn and the time required for making up trips . 

The cost of operation of this plant has been found 
to vary frolll one to one and one-half cents per ton 
mile, including all expenses, interest and depreciation 
of plant, varying with the character of the rolling 
stock used. The depreciation on the locomotive is 
very low, there being no boiler to wear out; and the 
tanks, having nothing to corrode them, sbould, if kept 
well painted, last almost an indefinite period. In this 
case the coudition 0: the car wheels, owing to sprag · 

ging, was bad, there being many flat t;pots caused by 

• 1 •• • 
A TUBE AND FLUE CUTTER. 

An improved tube and flue cutter, which is simple 
and durable in construction , and arranged for cutting 
flues and tubes of different diameters, has been pat­
ented by Mr. Anton Kranzer, of Lidgerwood, North 
Dakota. By reference to the accompanying illus­
tration it will be seen to consist of a central tapered 
wandrel, provided with disk cutters which are helrl 
in longitudinal dovetailed grooves in said· mandrel, 
and an outer casing provided with suitable openings, 

KRANZER'S TUBE AND FLUE CUTTER. 

through whhlh said disks project and in whieh they 

are adjustably held. To prevent the mandrel from 

rotating independently of the casin�, it is provided 
with longitudinal grooves which are engaged by cor­

responding g uide strips formed on the inner face o f  

said casmg. '.rhe upper end of the mandrel i s  en­

gaged by a feed screw rod which works in the h ead 
of the end covering cap. By thi!'! means tbe mandrel 

is caused to travel in the direct.ion of the axis of t.he 

machine, and the cutters are given a latf'ral motion, 

their cutting radius being enlarged or decreased as 
desired. To accolllUl odate the various sizes of t u be�, 
the tool is IJrovided with extra casing tubes which have 

apertures correspondillg to those provided in the main 

casing, and which ('an be fitted on over the same. To 

hold these casing tubes in place an end collar  and a 
cap are provided, and a flanged collar is also slipped 

on over the opposite ends of the casings, said flange 
eugaging the outer edge of the tube or flue which is 

to lie cut. The tool is rotated by means of a crank 
arm and ratehet gear. When a tube is to. be cut an end 

collar and a flange collar wit h 
casings corresponding to the 
size of the tu be are put on the 
inner casing and the tool is 
passed into the tube. The 
mandrel is driven forward, 
forcing out the ell t te r s  
against the tube and the tool 
is then I'Otated, the operation 
being continued until the 
tulle is cut through. 

i • , 
AT a meeting of the fellows 

of the Royal Botauic Society, 
in London; on March 28, it 
was stated, says Science, that 
since the gardens have been 
open to the public on Mon­
days and Saturdays there 
has been a good attendance, 
a total of 6,000 persons hav-

ing attended on 
eleven of t he Mon­
days. I t  ha d 
been claimed that 
fellows would re­
sign. if t h e 

g r 0 u n d s were 
open to the pull­
lie, but instead of 
that the roll of 
fellows had been 
greatly increaslo'd. 
The plan of hav­

i n g promenade 
concerts in t h e 
gardlo'n has not 
been. favored by 
the council, but 
will be again con-

pressure for doing 
full work is 600 
pounds. The air 

for charging the 
locomotive is fur­
nish ed by a three 
stage compret;sor, 
having 20 by 24 
inch steam cylin­
ders, with COIll­
pression cylinders 
12% inchf's, 9% in­
ches and 5 inches 
diameter b y 24 
inches s t r 0 k e , 
with a capacity of 
275 cubic feet of 
free ai r  per mi­
nute compressed A DOUBLE TANK COMPRESSED AIR MINE LOCOMOTIVE. sidered. 
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JUNE 6, 1 896.] 
A NOVEL RAILROAD BRIDGE. 

Some time since, when the Chicago & Northern Pa­

cific Railroad acquired the right of way from the Stock 
Yards Company for the location of its line to the Chi­
cago Stock Yards, one of the provisions in the agree· 
ment for additional righ t of way was that a new swing 
bridge should be put acro;;s the south branch of the 
C hicago River at Blue Island by the Chicago & North­
ern Pacific Com pany. As the Pan Handle road crosses 
this branch of the Chicago Ri ver at a point 80 close as 
not to permit room for a one span swing bridge, a dou­
ble swing was first determined upon, but this proposi­
tion was abandoned on account of its expense, and it 
was finally decided to construct a counter-weighted lift 
bridge of a new design based on the princi ple of loaded 
buggies runnin� on elliptic shaped track;; and acting 
as counter weigh ts. We herpwith i l lustrate two viewl! 

',itutifi, �lUtri,au. 
office. associate mem ber of the American Society of 
Civil Engineers, is th e inspector. For our engravings 
and the particuh,rs we are indebted to the courtesy 
of the Railway Age and North western Railroader. 

. I e  . •  
Soapsto ne quarries of Vi rginia. 

Albemarle County, Virginia, is the home of many in­
d ustries, but perhaps the most interesting one is the 
soapstone quarry of A lberene. Among the foothills of 
the Ragged Mountains is a tract of 1,950 acres, fringed 
with woods and dotted with tidy hom es, a little world 
i n  itself, its interests cen tering where the great der­
ricks mark the sky and long build ings cover busy saws. 
Twelve years ago it was a quiet farm, bllt one day a 
horseman appeared riding slo wly, with observan t eyes, 
a man of experience, an expert in soapstoue. Here he 
found outcropping a vein of soapstone, the fiuest in  

357 
ries in operation. Large Ingersoll channelers are used 
in them to drill  out the blocks ; they are run by steam, 
and, in spite of the hardness of the stone, cut about 
the sides of each block with amazing rapidity. The 
average block weig hs nine tons, but the derricks used 
are capable of raising as much as twenty tons. Once 
out, of the quarry the blocks are put on steam trucks 
and carried to the factory, where they are cut into 
slabs of varying thickness. This is done by abrasion. 
Gang saws swing to and fro over chilled iron globules 
that wear away the stone, as they are kept continually 
moving. Each slab is then examined and moved on 
its truck to be cut into the shapes for which it is best 
adapted. The man ufactured output is about sixty­
three tons pe� day. 

As acid has absolutely no action upon the stone, it is 
used to make tanks for jewelers ; dissecting rOODlS 

and laboratories are fitted 
up with it, and, on account 
of its non-absorbent quali­
ties, it is in great demand 
for laundry tubs and sinks. 
It is also used for fire­
place linings and for grid­
dles, t.he latter having a 
great advantage over the 
iron griddles, as they never 
require greasing. 

The Alberene soapstone 
is exported all over the 
world, for its  smooth tex­
ture and hardness render 
the articles manufactured 
from it absolutely time-de­
fying in their durability. 
Four car loads of this stone 
are in the laboratory at 
Yale ; at Tiffany's there 
are acid tanks ; the Hah ne·· 
manIl Hospital, at Chica­
go, and the Vanderbilt 
Clinic, of Ne w York, by 
their use testify to its 
merits, and the Universit.y 
of Mississippi has set an 
example which the South 
and West are speedily fol­
lowing. 

of this bridge now in the 
c o  u r s e of construction, 
wh icb shows the progress 
that has 80 Car been made 
upon the work and indi­
cates the general principles 
of the bridge. It consists 
of three upright posts, the 
middle post double the size 
of the outside ones. From 
the top of these towers in 
the form of a !'ection of an 
ellipse rUll f O il  r girder 
track s  to carry the loaded 
buggies acting as counter 
weights. T h e  s e elliptic 
tracks extend away froUl 
the tower£> at the base 99 
feet_ It is a four-track 
bridge of t wo spans of 60 
feet 4 inches each and one 
middle girder span of 34 
feet, but only one span of 
the bridge is designed to 
lift under the present con­
stru�tion . It is so arranged 
that in the future, when 
desired, posts of the same 
design can be erected on 
the ooposite hank of the 
E'tream and the other half 
of the bridge lifted in the 
same way. The ba!<cule 
consists of eight 70 foot 
girders 6 feet 2 inches o eep 
that weigh about 21 ,400 
pounds each. The tower 
posts stand 64 feet 9U' 
i n c h e s h i g h over all. 
Sheaves are fitted at the 
top of all th e towers, the 
outside ones having t h ree 
g r o o v e s  each aud the 
sheaves of the m i d  d i e  
tower three grooves in the 
middle sheave and two 
out�ide sheaves with one 
groove each. The f 0 11 r 
counter weig'ht.s are at­

tached to the l ifting g-ird­
erR by 1� inch steel cables 
runn ing over the sheaves. 
They weigh 53, 500 pounds 
each. Chains are all'o at­
tached to the girders and 
run over the sheaves at the 
top of the posts to a sta­
tionary engi ne located im­
mediately above the tracks 
on a floor built between 
the posts and the elliptic 
track. When the bridge 
is in position for traffic the 
components of the weights 
of the buggies and of the 
bascule are such as to fa vor 
the latter. By the action 
of the stationary engine, 

A NEW TYPE OF LIFT BRIDGE-SIDE VIEW, 

For years this soapstone 
was put on the market at 
a 101'1'. Tile very q uali ty 
which gives it su periority 
made the difficuHy. No 
machinery could match its 
hard ness. Machines had 
to be in vented that could 
cope with it, and in the 
IStruggle raw recruits have 
become trained workmen. 
These workmen are nearly 
all whites of the laboring 
classes from the country 
round about. A c ouple of 
Swedes, a German or two 
and a Frenchman repre­
sent the foreign element, 
and the force of negroes 
who fill out the necessary 
quota of employes are 
those who, in the twelve 
years of the q uarry's exist­
ence, represent the surviv­
al of the fitteE't. A lto­
gether, it is a t hriving, 
hustl ing colony, alJd what 
was a venture is now all 
established b u s  i n  e s s on 
firm footing, its success 
ad ding m uch to the stead­
i ly  growing prosperity of 
Albemarle. -C. S. Coles, in 
The Tradesman. 

D. E. PACKER, of South 
A NEW TYPE OF LIFT BRIDGE-END VIEW. 

• • •  

working an endl ess screw, this is overcome and the 
platform is raised to a perpendicular position, the 
girders h inging at)he bottom of the posts at the bridge 
seat. When the platform is entirely raised for the pas­
sage of boats the components are changed in their  re­
lation and the  platform is held in an erect position, re­
quiring action of the en¢ne to lower the lift. The en­
gine is oou ble and man ufactured by the Crane Ele­
vator Company, of Chicago, and is arranged so that 
half of the lifting portion of the bridge can be operated 
independen tly if desired. It also can be operated hy 
hand when required. The width of the posts, center 
to center, is 59 fel't 6 inches. Mr. George S. Morison, 
acting j(lintly with the officials of the Chicago & 
Nort.hern Pacific Railroad, determined this to be the 
best design for this particular location under the exist­
ing circum,.tances, and Mr_ Morison has given the facts 
in this article. Mr. H. R. Stanford, of Mr. Morison's 

the world. He looked long and carefully, then he 
went away, but it was to form a company which 
bought the place. They began operations at once. 

With a force of thirty-five men and inadeq uate ma­
chines enough soapstone was put on the market to es­
tablish its reputation and create a demand _ To-day, 
with a force of two h undred and twenty -five workmen 
and high ly improved machinery, the output does not 
supply the demand. Extensions and improvements 
are conRtantly in progress, and the capacity of the vein 
is practically limitless. 

The first quarry opened showed a vein from thirty-five 
to forty feet wide, inclined at an angle of sixty-three de­
grees. Excavated to a depth of one hundred and sixty 
feet, it still yielded fine blocks of workable stone_ At the 
end of six years this qnarry was abandoned, and a bout 
twenty feet away another quarry was opened and 
worked in the same way. There are now three quar-

Birmingham , England, has 
late)y given out some results of experiments in photo­
graphing the 80lar corona in daylight. By placin!! 
screens  of tin and l ead foil or thin sheets of copper 
oyer wide camera apertures, or better sti l l  over a pin 
hole apertnre. he has succeeded in receiving impres­
!lions on sensitive plates of t h e  corona . aione, the sun 
itself appearing b lack as in a total ecl ipse. Some of 
his deductions are extrem ely interesting", not ably that 
of the intimate connection of the ('onlnal streams with 
sun spots and sun spot grou ps. Indeed, he says that 
" it may be regarded as an axiom that every sun spot 
has its coronal ray." He has also detected a decided 
hel iacal structure in the rad iations_ He concludes 
that the corona is an electrical phenomenon 

. . . . .. 

THE University of Edinburgh ha !'<l'eceh'ed II bequest 
of $100, 000 from the  late Earl of Moray as an endow­
ment fund for the promotion of original res arch. 
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358 j tieniifit !merital. U UNE 6, 18<}6. 
Seleoee N ote.. A NOVEL FIRE ESCAPE. Amsterdam, gave the following result& : A light of 1 

The fourth centenary of the diseovery of India by The invention shown in the illustration has been candle power was visible at 1 nautical mile, 3 '5 at 2, 
Vasco da Gama will be celebrated by an exhibition in patented by Mr. John Alexander Dobkins, of and 16 at 5 miles. 
Lisbon next year of Indian products, i n  which Senor Lebanon, Oregon. It is intended to provide a por- In the experiments with colored lights it is only 
Aronca is instructed to invite England to take an im- table fire escape, specially adapted, by means of a necessary to use the green, as it has been conclusively 
portant part. laterally extended arm , to reach the windows of a proved that if a light of that color fulfills the required 

A pbosphorescent 5 o'clock tea was recently gi ven in buildin� which are above the level of such obstructions testt', a red one of the same intensity will more than 
Paris at 8 in the evening, at which no lights were as electric wires, etc. A stout sill frame, w hich i� do so. It was found that the candle po wer req uired 
used, the light coming froru the ceiling, carpets, chairs, mounted u pon wheels for convenience of transporta- for a green light to be visible 1, 2, 3, and 4 miles at Ilea 
pictures, teacups, and flowers. The ladies wore phos. ! tion , is provided with a framed platform, or turntable, was 2, 15, 51, and 106, re!'pectively. 
phorescent dresses, and thei r faces, shoulders, and in wh ich is securel y fixed the base of a vertical tele- The extraordinarily rapid diminution of the visibility 
arms gleamed with light. M. Henry, of the Academie scopic Ulast, the heel of the sallle oeing stepped in a of the green light with the distance, f'ven in good 
des Sciences, has invented a phosphorescent starch suitable pivotal support on the frame of the car. The observing weather, and the still more rapid decrcase 
which was used on the occasion and which may be mast is in three sect ions, and each section is provided in rai n y  weather of a character which will but slightly 
employed as a face powder. with a wire rope by means of which it may be hoisted diminish the intensity of a white light, show that it is 

Litmus is  an admirable indicator of acids and alka- to the required height, !laid ropes passing over suita- of the utmost importance to select for the glas!> a shade 
l ies, but for this purpose can only be relied upon when ble pulleys and leadi ng down through the mast to a of color which will interfere with the intensity of the 
pure. Its preparation in a pure state is not easy. A sheave, from which they lead to the hoisting engine. light as l itt le as possi ble .  The shade recommended is 
new and convenient means of making litm us paper is Near the upper end uf the top mast is provided an ex- a clear blue green. Yellow green and grass green 
provided in the litmus pencil. Th us, by merely rub· tensible horizontal swinging arm, which is formed in should not be employed, as they become indistinguish· 
bing paper with the pencil, marks are obtained which two part�, the outer one being provided with suitable able from white at a very short di,;:tance. For the red 
are very sensitive to minute quantities of acids and pulleys and wirt! rope whereby it may be adjusted to a considerably wide range is al lowable, but a coppery 
alkalies, according, of course, as to whether the blue or the desired length. Thi!l arm is pivoted near its  j unc- red is probably the best. 
the red end of the pencil has been u!;led. Hon with the mast, so that when not in use it. may .. I • , • 

A sanitary engineer of this city is responsible for the I be folded down upon the platform, and when it il! ex· Th e Fleet. of' the Great Na&loo .. 

following : A new danger has been found in the tall tended, and in use, it is supported from beneath by a The Carnet de poche d'officier de marine coutains a 
buildings of our largest cities. It is that draughts of curved brace and from above by a wire rope, which classified l ist of the fleets of the great nations, accord­
se wer gas frolll the escape pipes of overtopping build· pa!'ses . over a sheave at the top of the mast and is ing to which, taking into account only the latest 
ings come into the  windows, chimneys and light shafts carried down to a winch drum over loose pulleys type� England, Italy, Germany, Austria. Russia, 
of adjacent office buildings or houses. A well known which are adjusted on short laterally extending arms France and the United States possess the following 
sanitary engi neer states that the entire family of It. attached to the lower sections of the mast. A fire- ships : 
superintendent of a large office building surrounded proof cage is provided to recei ve the inmates of the A rruored vessels ; 
by loftier bui ldings suffered from severe forms of zy· burning structure. It is hung from the end of the ex- (1) Battleshi ps of 13,000 tons and a speed of at least 
motic disease including repeated attacks of malarial tensi ble arm by means of a wire rope, wh ich passes 18 knots : England 7 ;  10, 000-13,000 tons and at. least 
fever and that even growing plants were destroyed. over sheaves at the end of the same, and near the top 16 knots : England 11, Italy 4. Germany 4, Ru�sia 3, 

William P. Mason, of the Rensselaer Polytechnic In- of the mast, and is then carried down to the drum of France 6 and United States 3 ;  8,000 tons and from 14 
stitute, Troy, was once reques ted to state the weight in the hoisting engine. To assiet in bracing the mast an . to 16 knots : England 11, Italy 3, Germany 1, Rus!'ia 6, 
grains of a United States gallon of water at 60° Fah., extensible arm is provided, having at its outer end a France 7 ;  and of leES than 8, 000 tons and less than 16 
and upon investigation found that much confusion ex- knots speed : England 1, Germany 9, Austria 4, Russia 
isted on this point. He gives the following results, 1. France 4, United States 1 .  
which are presented i n  the Pharm . Record : (2) Coast defense ships of 8,000 tons and at least 16 

u. S. Pbarmacopreia, 1�70 . . . . . . . . . . . . . . . . . . . .  58828'8862graiD& knots : England 2 ;  6,O�, OOO tons and 14-16 knots : 
1880 . . . . . . • . . • . . . • . • • . . . • .  �·6 : England 2, France 9 ;  and of le�8 than 6, 000 tons and 14 

MIller's Chemistry . . . . . . . . . . . . . . . . . . . . . . . . 58317'8 .. -16 knots : England 1, Germany 6, France 2, United Am. Cbemist, Vol. I. p. 318 . . . . . . . . . . . . . . . . . . . . . 68819·8 .. States 2. u. S. Dispensatory . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  583.28'886 
OJdberg's Weights and Measures . . . . . . . . . . . . . . . .  58335'218 (3) Armored cruisers of 4,000-6,000 tons and at least 
u. S. Treasury Department . . . . . . . . . . . . . . . . . . , . .  8·8312 1b. 18 knots : England 9, Russia 3, France 5, United 

The Astrophysical Observatory at Potsdam is to States 2. 
h ave a large refracting telescope, says the Astroph r�i- (4) Armored gunboats or monitors of 1,500 tons and 
cal Journal. With the 11 inch refractor h itherto used at lea�t 13 knots : Austria 2, Russia 3, Franp,e 8, United 
for the spectrographic researches of Profs. Vogel and States 1. 
Scheiner, the motions in the l ine of sight of 51 stars Other armored vessels : Italy 3, Franc� 5 .  
were determined with great accuracy, but it  was im- Total armored ve8sel� of the latest type : England 
posliible to photograph stars appreciably fainter than 44, Italy 10, Germany 20, Austria 6, Russia 16, France 
the second Ulagnitude with the large spectrograph. 41, U nited States 9. 
It is reported from Berlin that the aperture of the new Unarmored vessels : 
telescope will be about t h irty inch es. The light collect- (1) Protected crnisers and torpedo dh'patch boats of 
ing power of snch an instrumen t should be sufficient to 8, 000 tons or more and at least 18 knots : England 2, 
bring stars of the third magnitude and some even fainter Russia 1 ;  4,000-8, 000 tons and at least 18 knots : Eng-
ones within reach of the large spectrograph, whose range land 21, Italy 1, Germany 5, United States 8 ;  4, 000 
will thus be trebled if not q uadrupled. ton!! and 14-16 knots : England 7, France 3 :  2,000-4,000 

A correspondent in Nature recently tried some in- DOBKINS' FIRE ESCAPE. tons and at least 17 knots : England 31, Italy 13, Ger· 
teresting experiments with formic acid, which has so many 1, Au!!tria 2, Russia g, France 5, United States 6 : 
repeatedly been recommended to promote a magical suitable wheel whicb bears upon the ground. At i ts �,OOO-4.ooo tons and at least 14 knots : England 6, Italy 
growth of plants. The seeds used were those of the inner end said arm is pivotally connected to the base 4, Germany 7, Russia 8, France 12, United States 2 :  
Scotch thistle. He u�ed formic acid diluted 1-5000. of the mast. Attached to the center of the extensible and of less than 2, 000 tons and 14 knots or over : Eng­
The experiments were carried on in a green house arm is an extensible prop brace which is carried np to land 19, Italy 5, Germany 17, Austria 1, Russia 10, 
where the temperature ranged from 55° Fah . to 75° the top of the lower section of tbe mast, and pivot- France 7, United States 8. 
Fah. The seeds sbowed no sign of life, though those ally con nected to the same. By this arrangement (2) Torpedo cruisers of 20 knots and over : Italy 8, 
planted under ordinary circumstances did. He then the arm may be conveniently folded up when the Russia 6, United States 1 ;  of 15-20 knots : England 9, 
procured pure concentrated formic acid; the result was fire escape is in transit. It will be seen from the France 4. 
the !;lame. Various other seeds were then tried with above description that, upon arriving at the scene (3) Torpedo boat destroyers o( at least 25 knots : 
no success. His conclusions are that the acid retarded of a fire, the apparatus Ulay be quickly adj usted to England 11, Italy 5, Germany 4 ;  of 20 to 22 knots : 
the growth of the seeds, b ut seemed to increase their the required height, and the firepl'Oof cage may be England 11, Italy 1, Germany 6, Austria 6, France 19. 
density. He also tried the injection of formic acid placed at any desirell window for the rescue of the in- Other unarmored vessels : England 21, France 1, 
(1·5000) into growing seeds and bulbs with no effect. mates of the upper floors. Russia 4, Italy 6. and Austria 6. . 

In a recent Chemical Society paper on " Th e  Tem- • I . ,  .. Total nnarmored ves�els : Englanc1 138, Italy 43, 
perature of Certain Flames, " by W. N. Hartley,F. R. S., Vl8l b l J i t y  of Lllrht8 a t  Sea. Germany 40, Austria 15, Russia 32, France 51, United 
the author mAntions that he found no practicable As a result of the discussion of the subject of anchor States 25. 
means of measuring their temperature, owing to the and runnin!! light!' by the Internationa l  Maritime Con · Torpedo boats : 
disproportionate size of the measuring iustrument-a ference in Washington, in 1889, says the New York Torp�do boats of 120 tons and from 20 to 25 kno+s : 
thermo-electric couple, for inst.ance-compared with Sun, special i nvesti�atious we l'e undertaken by officers England 2, Germany 15, Russia 17, France 9, United 
the effective volume of the flame. He measured the of the governments of the United States, Germany, 

I 
States 1 ;  of 100 tons and at least 20 knots : England 

temperature of flames by means of gold leaf and with and Netherland!' to determine the intensity of light 10, Italy 2, German y 18, Russia 3, France 21, United 
fine wires of platinum 1-3000 inch diam eter, snch as needed to fulfill the requirements of the law governing States 1 ;  of 40-100 tons and at least 20 knots : Eng­
were drawn by Wollaston and u�ed by Faraday, also the rules of the road, which says that " th e  word land 54, Italy 92, Germany 59, Austria 22, Russia 21!, 
with pure platinum wire 1-1000 inch thick. He fur- • visible ' in these rules shall mean visible on a dark France 149, United States 1 ; of 40-100 tons and at least 18 
nishes evirlence of the high tAmperature of a candle night with a clear atmosphere. " The result of a large knots : England 12, Germany 25, Austria 34, Russia 10; 
flame, not only from the melting of gold and of pla- number of ob!lervations by the German committee and of less than 40 tons and at least 18 knots :  Eng­
tinum in the flame, out by a n  exam ination of the gave as the di�tance at wh ich a white light of 1 candle land 27, Italy 57, Russia 2, France 37. 
spectrum to be seen in the mantle. Experiments made power became visible, 1 '40 miles for a dark elear night, Total torpedo boats : England 105, Italy 151, Ger-
with platinum wires heated in a batswing gas flame 1 mile for a rainy one. many 117, Austria 56, Russia 55, France 216, United 
are described, which proved that the carbon does not The American experimentfl, undertaken at Long States 3. 
lower the melting point of the platinum, at any rate Beach l ig-ht station, gave the following results in very Grand total : 
in any appreciable degree. A small carbon monoxide clear ,,·eather : A light of 1 candle power was plai nly The total number 0: vessels of latest type is, there­
flame melts platin um wire 1·1000 inch in th ickness, and visible at 1 nautical mile and one of 3 candle power at fore, England 287, Italy 204, Germany 177, Austria 77, 
a cyanogen flame was shown to be intensely hot, for it 2 miles. A 10 cand le power light wa s visible with a Russia 103, France 308 and United States 37. 
melted �uch wire with extreme eli se. The author be- binocular at 4 miles, one of �9 candles faintly at 5, and Besides t.hese there are a number of armored vessels 
Heves that his experill'Jent. have dissipated the doubt one of 33 candles visible without difficulty at the same of older type, which will be available for defensive 
that was cast on Professor Smit.hells' statmen t of the d istance. On a second evening, exceptionally clear, a purposes as well as in second line. Of these England 
high temperatnre of the mantle of the Bnnsen flame, white light of 3 '2 candle power could readily be dis- has 21, Germa.ny 14, Austria 5, Italy 4, France 9 and 

and confirm his own estimate of the high temperature tin�ui8hed at S, one of 5'6 at 4, and one 1'1'2 at IS miles. United Statee le.-.To\U'D8.1 of the United States Artn 

of the Bessemer flame. The Dutch JlovernmentaJ experiments, oondnoted at 1.,.. 
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Compu]sory Introduction of CoupUnar Devices. 

a conflagration , but he rarely spends money br a fire 
escape unti l  some m u nici pal officer enforces a law to 

that effect. The mine owners in all parts of the world 
have been progressive on all points looking to the 
development of their property, and are quick to adopt 
any method by which the cost of prod uction can be 
cheapened, but it has been necessary to fill the statute 
books of both �ontinents with laws before the lives of 
the miners have been taken into consideration. This 
seems the natural result of human selfishness. Hu man 
life is cheap ; property is dear. 

Railroad companies have been no exception to the 
rule. Twenty years ago or more it was practically 
demonstrated that cars could be automatically coup­
led, and that it was no longer necessary for a railroad 
employe to imperil his life by stepping between two 
cars about to be connected. The automatic coupler 
was soon applied to all first class passenger trai ns. It 
was a paying investment. The former methods en­
tailed a constant damage on the expensive passenger 
coaches, and the railroad companies welcomed the new 
invention. But they made no move to apply the 
automatic coupler to freight carIS, as these were strong­
ly constructed and contained no part!! which were 
seriously inj ured by being jammed together. It was 
differl.'nt with the expensive passenger coaches, and as 
before stated, it needed no aroused public sentiment to 
hasten the change. 

In 1 893 the list of killed and injured railroad employes 
Sixteen thousand railroad employes were killed in reached the appalling total of 2. 727 dead and 31,749 

the discharge of their duties in the seven years from wounded .  It was time to call a halt, and in response 
1888 to 1894. The awful record of the killed and inj u r- to appeals from all over the United States Congress 
ed seems incredible. D uri ng theiSe seven years the took u p  the matter, and after bitter opposition passed 
exact figures are 16, 257 killed and 172,130 crippled , the Safety Appliance act. In vie w of the fact that 
maimed and inj ured. Fe w battles in history show so this is one of the most successful pieces of legislation 
ghastly a fatality. ever enacted i n  the i nterests of workmen, and the fur-

This slaughter of American workmen is about ended, ther fact that its provisions are now going into effect. 
says the Evening Telegram. A national law. the t-x- the salient sections of this bill  are worth quoting at 
pres!<ion of the Congress of the United States, h as this time. 'rhe act reads as follo ws : 
called a halt to the heartlessness or heedlessness of Section 1. An act to promote the safety of em ployes 
railroad com panies, and it has been decreed that an and travelers upon railroads by compelling common 
arm! of mell sh al l no longer be offered llP as an annual l carriers engaged i n  interstate COUlUlerce to equip their 
sacrIfice �o corporate �reed. . .  . . cars with automatic conplers and continuous brakes, 

There IS a romance III some statIstIcs and h ls�ory In  and their locomotives with driving wheel brakes, and 
o�h?rs. There are man y  good people who reVIle sta- for other purposes. 
tJ�tJcs and never glance at � tab le of figures, but they Be it enacted, by the Senate and House of Represent­
WIll find food for

. thoug�t lD a study of the facts pre- atives of the United States of AUlerica in Congress 
sented by the ChIcago Tlme�-Herald. assembled , that from and after the first day of Janu-

In 1893 the slaughter of raIlr�ad employes became so ary, 1898, it shall be unlawful for any common carrier 
great a� to. attract the attentl?n of Congres�. For a engaged in interstate commerce by railroad to use on 
generatIOn It had been known 

.
111 a general w?,y that a its line any locomotive engine in moving interstate 

lar,="e numbe� of Ulen were 
.
bem!!' annually kIlled and traffic not eq ui pped with a power dri ving wheel brake 

maImed , �ut It was not untIl 1888 th at accurate figures and appliances for operating the train brake 8y�tem, 
were obtamable. It was also known that a large per- or to run any train in such traffic after such date that 
centage ?f these deaths w�s caused by t1�e use of imper- has not a sufficient n umber of cars in it so equipped 
fect eq�lpm�nt by the raIlro�d compan

.
les. There was with power or train brakes that the engineer on the 

not a Clty, vllla�e or h.amlet m th.e Umted States but locomotive drawing such train can control its "peed 
that n umbe�ed ItS maimed and killed. In thousands without requiring brakemen to use the common hand 
of homes wldo:ws and orphans mourned the loss of brake for that purpose. 
fathers whose lIves had been crushed out beneath the Section 2. That on and after the first dav of Jan­
wheels of railway cars. Here is the record from 1888 uary, 1898, i t shall be unlawful for any such

-
common 

to 1894, one year after Congress passed an act designed carrier to haul or oermit to be h auled or nsed on its 
to check this slaughter : line any car used

' 
in moving interstate traffic not 

Employes- Killed. Injured. equipped with couplers coupling automatically by i m-1894 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 1,823 23,422 pact, and which can be uncou pled without the neces-1893 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 2.7'�7 31,749 
1892 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 2,554 28.267 sity of men going bet ween the ends of the cars. 
1891 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 2,660 26,140 Section 3. That when any person, firm, company, or 
1890 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 2.451 22,394 corporation engaged in interstate commerce by rail-
1889 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  1.972 20.028 road shall have equipped a sufficient number of its 1888 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 2.070 20,148 

359 
any employe injured by a train not equipped in con­
formity to the act .. assumes the risk occasioned there· 
by." He would, therefore, h ave no redress in a suit  
for damages. 

This bill was approved by President Harrison March 
2, 1893, and was one of his last official acts. The pre­
diction was made that it would be disregarded by t he 
railroad companies or that it would be fought in the 
courts and defeated. Neither predietion has eome 
true. On the contrary, the railroad companies have, 
with a few exceptions, extended their most hearty co­
operation in an effort to fully meet the requirements 
of the safety appl iance act. 

Before Jan u ary 1 , 1898, all of the great trunk lines 
of the United States wi ll h a ve com plied with the pro­
visions of this law. More than that, the more im por­
tant roads have already made such progress that the 
death rate from accidents to railroad men h as already 
decreased thirty-five per cent. In 1894 the nUlll ber 
killed h ad decreased by 904 and the inj ured by 8, 307. 
It is doubtful if any law ever enacted can show such 
direct and startling result!'. 

It h as been conservatively estimated that it has or 
will cost the railroads  of the U nited States not leI'S 
than $50,000,000 to fully comply with the provisions of 
this law. Such roads as the North western. the Chi­
cago, Burlington and Quincy, t.he Lake Shore and 
other well managed roads have set aside a monthly 
sum to be devoted to this work and have so planned 
that their entire equipment will be in shape before 1898. 

----
__ -.. H.� ... ' .. �------__ 

Book Productio n  In the United States In 1 895. 
The New York Publishers' Weekly prints the fol­

lowing analytical table of the books publi!lhed in the 
United States el uring last year, the figures for 1894 
being included for purposes of comparison : 

OLASSIlI'ICATIONS. 

Fiction . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  . 
Law . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  . . 

Theolo\lY and Religion . . . . . . . . . . . .  . .  . . . . . . . . . . 
Education and Language . . . . . . . . . . . . . . . . . . . . .  . . 

Literary History and Miscellany . . . . . . . . . . . . . . . .  
Juvenile . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  . . 

Political and Social Science . . . . . . . . . . . . . . . . . . .  . . 

Poetry . . . . . . . . . . . . . . . . .  . .  . . . . . . . . " . . . . . . . . " 
Physical and Mathemat.ical Science . . . . . . . . . . . .  . 
History . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. . .  . 
Biography. Memoirs . . . . . . . . . . . . . . . . . . . . . . . . .  . . 
Medical Science, Hygiene . • • . . . • . . . . . • • • • • . . . . . 

De.criptlon. Travel. . . . . . . . . . . . . . . . . . . . . . . . . . . .  . 
Fine Arts and Illustrated Books . . . . . . . . . . . . . . .  . 
Useful Arts . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  . 
Mental and Moral Philosophy . . . . . . . . . . . . . . . .  . . 

Domestic and Rural . . . . . . . . . . . . . . . . . . . . . . . . . . .  . 

Sports and Amnsements . . . . . . . . . . . . . . . . . . . . . . . . 
Hnmor and Satire . . . . . . . . . . . . . . . . . . . . . . . . . . . .  . . 

1894. 1895. 
-----

573 
440 
442 
426 208 
315 
233 
133 
141 163 140 lJ8 
116 
127 
118 
42 
42 
50 
10 

156 1050 
45 4.0 
26 471 
16 456 29 455 29 365 21 3 1 3  

1 33  294 
24 198 
24 185 
21 167 
42 141 
28 124 
1 1  133 
20 100 

7 55 
9 48 
6 34 

32 

64 
51 
35 
32 
13 
10 
22 
1 5  
24 

8 
13 
22 
27 

7 
11 

6 
4 
4 

--- --- --- ---
Total8 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  3837 647 5101 3837 368 

5101 

I 4484 5469 

. .  The classification of fiction for 1895," remarks the 
editor, .. shows a great excess over the novels of 1894 ; 
there were 1, 114 to 729 of the previous year ; among 
them were some translations from the French ,  Ger· 
man, S panish, Italian, Russian and Polish. In law. 
theology and religion, ed ucat ion and language, j u ve-
nile literature, and i n  fact in every other d epartment, 
excepting political and social science, for many yl'ars 
so rich in American contri butions, and in medical !;lci­
ence, useful arts and sports an d amusements, the 
figures ran far ahead of any previous record. In the 
latter departments they fell behind 1894." 

Passengers-
cars so as to comply with the provisions of section 1 of 

1894 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 324 3,034 this act, it may lawfully refuse to receive from con- .. • • , .. 

1893 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 299 3,2\l9 necting lines of road or !;Ihippers any cars not equi p- John C. De ]a Verarue. 

1892 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  376 3,227 ped sufficiently, in accordance with the first section John C. De la Vergne, the president of the De la 
1891 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 293 2,972 of this act, with such power or train brakes as will Vergne Refrigerating Machine Company. of New York 

i:: : : : : : : : : : : : : : : : . : : : :::: : : : : : : : · : : : : : : : : : : : :  ::: ::: work and readily i nterchange with the brakes in us(' on City, died on May 12. He was bol'll i n 1840, and after 
1888 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  816 2,138 its own cars, as required by this act. engaging in various lines of b u"iness, he bough t. an i n-

Other persons- Section 4. That from and after the first day of July, terest in a brewery. It was while engaged in the 
1894 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  . 4.300 5,433 1895, until otherwise ordered by the Interstate Com- brewing business; in which ice was used, that he 
1893 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 4,320 5.435 merce Commission, it shall be unlawful for any rail- turned his attention to the man u facture of refriger-
1892 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  4,217 5,158 d t . . t t t t' d '  k· h '  d d . 
1891 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  .4.076 4,769 roa company 0 use any car In m ers a e com merce a mg an Ice ma mg mac mery, an eSlgned a 
1890 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  3,589 4,209 that is not provided with secure gri p irons or hand compressor with a liquid sealed pi!lton, which pre-
1889 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  3,541 4,135 holds to the ends and sides of each car for greater . vents the leakage of ammonia gas through the stuff-
1888 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  2,897 3,602 security to men in coupling and uncouplil!g cars. i ing box, and at the same time lubricates the rna-
Totals 1894 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  6.447 31.889 In its remaining sections the act authorized the : chinery. The invention made it possible to put 
Totals 1893 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  7.346 40,893 American Railway As!'ociation to designate the stand- the pi pes con taining the am monia directly into the 
Totals 1892 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  7,147 36,652 
Totals 1891 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 7,029 33,881 ard height of drawbars for freight cars, and stipulated rooms, instead of first cool ing salt water and then forc-
Totals 1890 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  6,335 29,027 that on and after July 1, 1895,..no cars used in inter- ing through the rooms. 
Totals 1889 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  5,823 26.309 state traffic should be used unle!'s they complied with The 8uccess of this invention 80 encouraged Mr. De 
Totals 1888 . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  " '  . . . .  5.282 25,888 this standard. Section 6 provides that " any such com- la Vergne that he tried it elsewhere, and succeeded in 

Note the marked decrease in lR94 in the number 'of mon carrier using any locomotive engine, running any securing contracts for refrigerating plants from several 
rai lroad employes killed and inju red. It the fignres train, or h auling or permitting to be hauled on its line large brewer8, in Brooklyn, Newark, N. J. , and Phila­
were obtainable for 1895, the d ecrease wourd be more any car in dolation of any of the provisions of this delphia, and in 1880 he organized what is now kno wn 
marked . .  This h appy result is the seq n ence of a law act, shall be liable to a penalty of $100 for each and as the De Ill. Vergne Refrigerat ing Milchine Com pany.  
passed in 1893, and is a striking exam ple of what can every such violation. to be rl'covered in a suit or su its At first the place of business was in  Bank Street, hut 
be obt ained by wise national lelZislation. to be brought by the United States District Attorney in 1888 the com pan y  purchased a large tract of land in 

It seems remarkable that all inventions designed to in the District Court of the United States having juris- East One H undred and Thirty-eighth Street (Port 
protect h uman life are adopted only after some stern diction in the locality wherl' such violation shall have Morris), upon which their present extensive works 
stat utory enactment, municipal, state or national. been eomm itted, and it shall be the dnty of such Dis- were erected. At this  plant about eight h u ndred men 
Any invention containing features which fairly promise 1 trict Attorney to bring. such suits upon duly verified are employed, and the company gives employment to 
to protect property needs no support from the law- information being lodged with h im of �uch violation about four hundred more throughout the country at 
giving power of a community or a nation. The owner having occurred." The last section is so framed that their various agencies. 
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THE IIIPROVEIIENT OF THE NORTH RI VER WATER 

FRONT, NEW YORK CITY. 

Wheu, in the year 1626, the WeEt India Com pany 
purchased Manhattan Island from the Indians for sixty 
guilders, a sum eq ual to t wenty-four dollars of the 
present day, no one could have foreseen 
the immense expense to w hich the city 
would eventually go to increase its area. 
Wh ile recently action has been taken to 
increase the area of the city by the an­
nexation of many square miles of terri­
tory, work has been carried on for three 
centurie!', almost unsuspected by t h e  
general pu blic, i n  the increasing o f  the 
area of M a n hattan Island proper by fill­
ing and making artificial ground ex­
tend ing on both sides into the H udson 
and Eal!t Rivers respectively. 

In former times the island was very 
m uch narrower than it is now, and old 
maps show the lower part of the island 
extending in w i dth barel y from Broad­
way to the present Pearl Street. Since 
olden times filling has gone on along 
the water edge for generation after gene­
ration until  many blocks have been added 
and the island has been increased by the 
addition of area un its  outer periphery 
precisely in the place where the additiou 
coun t� the most. Origi nally the junction 
of Pearl Street and Maiden Lane marked 
the entrance of a wide canal, and an­
other wide canal ran up Broad Street" 
begin ning at Front Street and exte n ding 
nearlv to Wall Street. Th ese facts indi­
cate the narrow limits of the old city. 

The concrete blocks which go at the base of the 
bulkh ead wall, and which weigh some 70 tons apiece, 
are made in moulds and h andled by the great 

'
floating 

derrick of the cock department. The operation o f  
moving t h e  blocks is illu�trated i n  another of t h e  cuts. 

public. Another view shows the scene at a busy honr 
on the widened street, illustrating very clearly how a 
great improvement has been effected in facilitating 
traffic. 

The exceptionally wide street, it is anticipated, will  
d i vide itself into three longitudinal sec­
tions. Fi fty feet back of the bulkhead 
line will probably be devoted to sheds 
used in conn ection with the pier service. 
The next 80 feet, it is thought, may be 
used for the storage of heavy com mod i ·  
ties which w i l l  not suffer b y  exposure t o  
the weather. This disposition wiU leave 
120 fe et clear for traffic. It is the ar­
rangement recom mended by th e consult­
ing engineer of the department oC docks 
of the city of New York, and is accom­
panied by the recom mendation that the 
whole street be put under the control of 
the dock department. 

Besides the bulkhead wall and the fill­
ing in of the area back of it , the city has 
done a great deal of work upon the piers 
proper. It has obtained a title to much 
of the land ; of the lower 2% mileie', 1% 
m i les belongs to the city. The city leases 
d ocks and thereby ubtains revenue for 
its in vestment. The permitting tenants 
of the docks to encroach for 130 feet upon 
the wide street makes the d ocks more 
valuable, bringing in a higher ren tal, and 
is not in the direction of overlooking e n ­
croach III en t .  

The rapid currents o f  th e H ud!:!on and 
East Ri ver!', especially the latter, had to 
be guarded against, and as early as 1654 
it was resol ved to d rive planks into the 
shore to IlIIl ke uniform " sh eet piles " 
bet ween Broad St reet and the City Hall 

MAP SHOWING ENLARGEMENT OF IIANHATTAN ISLAND BY FILLING. 

Pier 1, on the North River, is a stone 
structure and an example of what can 
be done jf deemed desirable, but the 
practice adopted has been to bui ld the 
piers on the m ost modern lines yet at less 
expense ; they represent the best practice 
of timber docks. T h e  tenants build u pon 
them sheds, in some cases two stories in 

for the lower part. of the city, and many oth er ordi­

nances touching on the subj ect of the water front 

wei'e passed. The act of 1654 is t h e  first form al a t­

tempt to construct a statutory b nlkhead. 
The map wh ich we p ublish will serve to give a good 

idea of the enlargement of the city area. It is only 
w i t h i n  modern times th at the limit of 
enlargement has been fixed and bulk­
head and wh arfhead lines located to 
determine the extent to which filling 
and dock building operat ions could be 
carried out. The map in its s h aded por­
tion shows the l imits of the lower ends 
of the island, while in outline are gi ven 
the addit ion!' up to t h e  present ti me. 

Another of the views shows in bird's eye proi ection 
what is to be accomplished eventually. On this cut is 
seen a portion of the old street on which the im­
provements have not been effected , and on the sam e 
cut can be traced t h e  new H udson River front, where 
West Street has been widened and is occupied by the 

height, and the ferry com panies have 
built thei r ferry houses outside the bulkh ead lines 
a lso. T h e  engineers reporting on t h e  subject ad \'o­
cate strongly t h e  use of bridges across the street for 
the use of the ferry passengers, in order to leave the 
street as l i ttle i n t errupted in  its uses by pedestrians 
crossing as possible. T h e  comlDi!'sioners of t h e  de­

partment of  docks of New York City 
appointed as a board of consulti ng 
engi neer!:! to report on the work the 
fol lowing representati ve men : late 
Gen . T h om as Lincoln Casey, C h ief Clf 
Engineers, United States Army ; M r. 
George S. Morison and Prof. W. H. 
Burr, all disti nguish ed m embers of the 
American Society of Civil Engineers. 

On the Hudson River front the city, 
since 1871, has been working to im­
prove the street and wharfage facili­
ties and has grad u ally been construct­
ing an unequaled river street, w h ich 
it is proposed to h a ve extended in 
time from the Battery far to the north. 
One of our cuts shows a view of West 
Street, w hich is the name of the street 
running along t.he North Ri ver, pre­
senting a portion where it has not 
beeu widened. The i l lustration serves 
to show h o w  congested traffic is, and 
also hrings out another point, as 
to how m any wharves are i n volved 
i n  the traffic, and what large portions 
of the street are occupied by wagons 
standing to receive thei r loads. 

The general arrangement, following 
the plan of 1871, provides for a bulk­
head wall about 180 feet west of the old 
bulkhead line, the latter an irregular 
one cut into by slips. The proposed 
im provement, now in active progress, 
increases the width of the street from 
an average of about 70 feet to the 
uniform width of 250 feet. We have 
desClibed fully in a preceding issue 
engin eering feat ures of the work, es­
pecially of the bulkhead whose con­
struction is shown in two cuts. In 
one case it is shown as established on 
a �loping bed of rock, concrete in bags 
bei ng used to provide a level bed. 
Construction of this type is applica ­
hie below Barclay Street and above 
'I.' h i rty-fourth St reet in places ; else­
where t h e  entire structure m ust he 

built upon pil ing, wh ich in many cal>es 
cannot be d riven deep enough to reach 
solid ground, so that what is defined by 
the engineers as a gen uine case of mud 
flotation is exem plified in n u merous 
places. Wherever the wall has settled 
in such parts, it has gone d o w n  so 

evenly that no h arm has been dOlle. 

BULKHEAD WALL ON ROCK. BULKHEAD WALL ON PILES. 

We are indebted to their report, 
wh ich has recently been rendered, for 
much of the in formation in th is arti­
cle. The work h as been executed u nder 
the late Gen . Geo. B. McClellan and 
M I'. G. S. Greene, Jr. ,  h is successor. 
As regards the future operations, the 
most striking feature advocated is  the 
construction of i mmense graving docks 
for the accom modation of ocean steam­
ships of the largest size. In the terri ­
tory between Forty-ninth and Fi fty­
t h ird Streets is a site for th ree docks 
parallel with each other, about 800 
feet long within the bulkhead line, 
with pos�ibility of exten�ion beyond 
the bulk h ead l ine  to about 1 , 000 feet.. 
Their recomlllendation is to h ave one 
of the docks of the maximum size an d 
the others smaller. It would spem 
also that the acq uire m ent by the city 
of title to the entire front should be 
included in the sch eme. As it is now, 
the city owns comparati vely little 
property below Barclay Street. 

THE GREAT DERRICK OF THE DOCK DEPARTMENT, 

• • •  
I N  a late paper i n  the Comptes Ren ­

d U!�  o n  the products o f  combustion of 
an acetylene burner, and explosi ve 

m i x t ures of acetylene and air, M. M. 
Greh ant states that the combustion of 
acetylene gas in an ord i nary fishtail 
b urner is complete, the products not 
comprising the least trace of a com­
bustible gas cont aining carbon . With 
mixtures of acetylene and air, the 
most violent explosion was prod uced 
when the volume of air was nine time!' 
that of the acetylene. 

• • •  
A T  a recent m eeting o f  the Paris 

Academy of Sciences M. Balland pre­
sented a memoir d escribing an analy­
sis of a sam ple of rice over a cen tury 
old. He found the rice only slightly 
deficient in fat. 
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JUNE 6, 18<)6.] 
ANTI-FRICTION BALL BEARINGS. 

As long as vebicles were propelled by horses or driven 
by steam, man was content to n !'e the old fashioned 
surface bearings lubricated by oil in order to make 
them run more easily. As soon as he began to propel 
himself on the bicycle, he discovererl that ball bearings 
added greatly to the service by red uction of resistance 
and by avoidance of lubricants, the latter i nvolving also 
the disadvantages of want of cleanliness and collec­
tion of grit and dust. Bicycles then came to be con­
structed everywbere with ball bearings. The cheap­
est mach ines even are no longer made without them. 

Professor Boys, of London, discovered another pe­
culiarity about a ball bearing-that if it is properly 
conl'tructed it is practically proof against wear. He 
weighed tbe balls in a bicycle bearing, rode tbe ma­
chine a long distance and then weigbed tbem after­
ward, and found that there was no loss of weight; It 
is only now that the mechanical world is beginning to 
awaken to the importance of ball bearings. 

J tientifit �mtrital. 
simply bolding them in place, the outer sleeve and the 
inner sleeve ret!ting upon the outside and inside ot the 
balls respectively. A wheel so mounted turns with 
almost no friction and the bearings will wear indefin­
itely. The balls, moreover, in the cage have lateral 
traverse allowed them so that they will work back and 
forth longitudinal ly, thus avoiding the wearing of the 
shaft in grooves. 

Fig. 1 showl' the ball bearings applied to a carrier 
wheel for a cable. It is evident that such bearings for 
the wheels would add greatly to tbe efficiency of a 
cable road. 

Fig. 2 illustrates a fan rotated on ball bearings. 
In Fig. 3 we have a new element introduced-the 

end thrust bearing. . The hearing, with four balls close 
together, is the seetion of the regular radial bearing 
j ust described . To its left it! seen a second circle of 
balls that are contained between two brass plates, 
wbich form for them a cage, and the balls bear to right 
and left on hardened steel washer plates. This gives 

as the wheel is subject also to shocks in the end di· 
rection a double end thrust bearing is placed toward 
the outside extremity of the hub, so that when run­
ning upon an incline or upon a level, the wheel may 
be said to be nearly frictionless and perfect in its ac­
tion. 

Figs. 7 and 8 illustrate the applicatiou of ball bear­
ings to shaft boxes and show bow admirably adapted 
it is to this somewhat cri tical construction. Here we 
find the two boxes suspended hetween centers, each 
of these carrying i ts fOllr circles of balls in the cage 
and presenting a really typical shaft box, and one re­
q uiring the minimum of oi ling, at best a disagreeable 
operation and one that has frequently been the source 
of accidents to oilers. 

• ' e l  • 
Dlft"erence of Temperatnre Between Water and It. 

InhabUant •• 
This has already been investigated by many experi­

menters with ordinary thermometers, says Gaea (Leip-

t. Donble radial hearings In cable wheel. 2. Fan with ball bearings. 3. Single radial and end thmst comolnation. 4. Parts of donble end thrust bearing. 5. Propeller shaft with donble end thmst bearings. 6. Wagon 
wheel hnb with donble radial and donble end thrust bearings. 7. Section of counte1'l!haft bearing. 8. Connte1'l!haft on ball bearings. 

We illustrate to-day a number of applications of ball 
bearings to wagon and macbinery work. The devices 
that we represent are those manufactured by the Ball 
Bearing Company, of Watson St., Boston, Mass., and 
they exhibit in their construction at once simplicity, 
efficiency a;nd applicability to the most varied types of 
constructions. Referring to them by number as shown 
in the i llustration, Fig. 1 shows what is termed . .  the 
double radial bearing," and for further elucidation of 
the construction of the radial bearing in general. Fig. 
6 can be referred to. Its parts are as follows : Upon the 
shaft is thrust a hardened steel sleeve, which fits it 
tigh tly; over this goes a cage which may be seen quite 
clearly in Fig. 6 on the left hand of the a.xle. It is a 
brass cage open radially, which goes over the sleeve and 
wbich contains tbe balls, the brass not touching the 
sleeve. Outside the cage and resting upon the exterior 
surfaces of the balls is a second sleeve termed the " fac­
ing." The cage with its balls and facing are fastened 
in the bub of the wheel by wasbers. When it is tbus 
constructed the cage touches nothing except the balls, 

ANTI-FRIOTION BALL BEARINGS. 
an end thrust, and as the surface rotates, the balls turn 
around upon the surface of the!'e plates, the brass sim­
ply !'erving to keep them in position. The whole con­
struction is shown in Fig. 4, and upon observing them 
more closely it will be noticed that the end thrust balls 
are staggered, so that consecutive balls sball not follow 
the same path, the avoidance of the formation of 
grooves being again obtained. 

Fig. 5 shows a double end thrust bearing arranged 
for push or pull, it being readily understood that the 
bearing shown in Figs. 3 and 4 is only adapted for 
thrust in one direction, while Fig. 5 shows one adapt­
ed for both stresses, and designed especially for use 
on propeller shafts. By employing such a bearing 
the friction, of course, may be reduced to almost 
nothing, but above all the troublesome heating of the 
thrust blocks is completely done away witb . 

Fig. 6, to which we ha\"e already alluded, illustrates 
a complete h ub bearing for a carriage. Here we have 
to tbe rigbt and left the radial bearingl!! designed to 
give an extended axis of support to the wheel, but 

sic), but tbe results were as different as possible. Some 
held that the creatures in water were warmer than the 
water itseJf ; others found that the water was warmer 
than its inhabitants, and still others maintained that 
both were of the same tem perature. Herr P. Ree:nard 
bas now made new measureme�ts by thermo-eiectric 
methods. He thrust into a fish �hat was swimming in 
an aquarium a needle consisting of a thermo-electric 
element, one of w h ose junctions remained outside in  
the  water. The whole was so  arranged that the ther­
mo-element could be carried about by the fish without 
breaking connections. The fish ,  at first somewhat 
re8tless, soon became sti ll, and swam about quiet ly as 
before ; then the circuit, wh ich contained a goalvano­
meter, was suddenly closed, and thus it was shown (by 
the absence of defiection in the gal vanometer) that 
the temperature in tbe fish was alm ost exactly that of 
tbe water. (For if t here h ad been a difference, the 
junction in tbe fish and the  one in  the water would 
have been unequally beated, and a thermo-electric 
current would have been generated.) 
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J eit.tifie !merica •• 
The Rail ,)"010' Problem o n Trunk Railroad.. I rail joint al! m uch as the desire to kee p down its size 
The great increase which has taken place in late and COlSt, and never was economy more falsely placed. 

years in the weight and strength of steel rails  on trunk If any inventor can provide our trunk railroads with 
lines h as mad e the problelll of providing a strong joint  a joint which in practice shall prove to be as rigid as 
a much sim pler matter than it was i n  the days of the the body of the rail itself, and that shall ab!!olutely 
old fi fty pound iron rails. But though the difficulties preserve both level and alignment, its first cost will 
h ave been lessened, they h ave not been removed ; and prove to be a minor consideration. 
a n  analysis of the labor expended by a section �ang The introduction of sixt.y foot rails will favor the me 
upon a stretch of tirst-cla.'ls track laid with one h undred of h eavier and more costly joints, for it red uces th e 
pound st.eel rail s  would show that even h ere a large pro- numher of jointtl to the mile by j ust one-half. A com­
portion of it was devoted to ., keeping up the join ts." pany could tlpend j ust twice as much per joint and yet 

Despite the existence o f  various well known and I be at no greater total expeuse than before. 
very excellent rai l  join ts, man y  of w h ich claim to make One by one the later designs have incorporated 
t h e  joint st iffer than the rail itself, and can point to the essential features to a good joint, such as t he side 
certified laboratory tests in proof of the claim, it is  flanges to the angle bar, the. base plite under the rai l  
true to-day, a s  it  was a generation ago, that t h e  w eak ends. and t h e  s ubra il gi rder with its vertical strength . 
places in the track are invariably to be found at the It now remains for some one to incl ude all th ese fea­
joints. tures in a deeper aud longer joint, w h ich shall reach 

It is not so difficult to provide a successful joint on well back into the two rails and bridge the opening 
street railway!', because the deep �irder rai ls which with a large m argin of strength to spare. 
are now being used provide sufficient depth for the 'l'he rail ends should be mitered. as this would wate­

use of an exceedi n g l y  stiff joint ; moreover, t,he elep.- riall y help to �mooth the passage of the wheel over the 
trica l ly  welded joi nt,  where the weld is a sound one, joint. Moreover a considerably heavier track bolt than 
gives promi!;e of good results. The trunk railroad, those now in use could be used to good ad vantage. 
h owever. is denied bot h of these ad vantages_ Oon- _ ' . '  _ 
siderations of stability l imit th e depth of the rail, A CRIB ATTACHMENT FOR BEDS. 

and it is n ot likely that the welded joint could success- Th e accom panying i l l ustration shows an in vention 
fully with stand the pounding of heavy express a n d  which has been patented by Wi llia m H _ Doughty, of 
mineral traffic during the " cold snaps " of a winter 936 De Kalb Aven ue, Brooklyn , N. Y. It consists of a 
season. detach able cri b, wh ich llIay be fastened to the bed rail, 

The best forli of rail joint for trunk lines has yet to aud will serve to support a child alongside the bed. 
be invented. The perfect joint will be designed on a The crib is Ilupported a�ain!'t the bed by means of two 
clear und erstanding of two facts : First, tbat the rail vertical cleats attached to the in"ide of the bed rail, 
joint has to act as a bridge across the gap at the rail and two inclined braces, which have a secu re footing in 
ends, and must be capable of carry ing th e  whole load the lower ends of the said cleats. The upper ends of 
of a passing wheel ; second, t.h at the t ie" wh ich form the braces are provided with studs which engage the 
the piers or abu tments u pon which the end s  of th is outer ends of  a pair of h orizontal plates which carry the 
0ridge rest are elastic and become depressed under 
the passi ng l oad of the train.  

The weakness of the common form of splice or angle 
bar results from the fact that its depth is limited by 
the distance from the head of the rail to the rail base, 
and that its length has usually been made on l y  suffi­
cient to cover the two joint ties. These dimensions 
prohibit the use of a splice, or bridge, o( sufficient 
strength to withs tand the h eavy pounding and 
w renching to w h ich it ill subject by the heavy loads 
of modern traffic. The new Pennsylvan ia and Read­
in� Railroad express engine h as a concentrated load 
of twenty-five tons on a si ngle pair of dri vers ; and i t  
is  evident that. to carry th is load from rail to rail at 
the joint without a n y  !1;reater deflection than occurs 
in the body of the ra i l

' 
itself, requires a �reater depth 

than the th ree or four inches wh ich are obtainable in 
an ord inary an�le bar splice_ Moreover, if the joint 
ties were absolutely rigid, the ben d ing moments set 
up in the joint by t.he passing load would be deter­
m ined by the length of the joint itself. But as these 
joints are depressed u uder the load, it follows that a 
portion of the weigh t is thrown upon the ties adjoi n ­
i n g  those a t  t h e  joint, a n d  that t h e  bend ing moments 
are those due to a leverage m easured from these. and 
not from the joi nt ties. 

This explains the dil'crepancy bet ween the results of 
laboratory tests of a joi n t, in which the d istance be­
tween supports is  made the same as that ordinarily 
bet ween joint ties, and t.he res ult" in actual practice, 
where the d istance between supports, and the bending 
leverage. is liable to be much greater. 

Tbe necessity for providin g a greater depth of girder 
than could be obtained between base and head of 
rail le.l to the adopt ion of th e subrail type of joint, 
of wh ich th ere are som e  excellent types now in use. 
All of these. ho wever, suffer from the common d efect 
that, though th ey h ave sufficient depth for their 
length, this length i!'  l imited to the distance between 
t h e  joint ties. The f;!ood resu lts obtained with the 
long three-tie an�le bar, such as is used on the New 
York Central Rai lroad. is largely due to its great 
length of thirty-six inc hes ; and if the tie immediately 
under the joint were removed, Mld the flanges of the 
angle bars carried below the l'd in tw'o deep vertical 
webs, forming a base plate and gird er beneath t h e  
two rail ends, it is probable that a. great increase i n  
rigidity a n d  strength would b e  secured. T o  compen­
sate for the loss of bearing d ue to th e removal of the 
center tie, those at the joint could be madE' twelve 
inches instead of the customary eigh t inches in width . 

We should th us have a heavY !1ubrail girder joint 
three feet long with six or seven inch es of effective 
depth resting upon ties six or eight inches deep by 
twelve inches w ide. Such a j oint would be co!'tly. 
but it would be none too strong to resi!lt th e  wear and 
tear of the heavy engio es and cars of express traffic. 
It is probable that it would ult imately pay for itself in 
t h e  red uction of expenses of maintenance . Of course, 
the roadmasters would object to the introduction of 
two sizes of t.ies and the sin k i n g  of an eight inch tie 
two in-ches deeper into the ballast than the average 
tie ; b ut when a !'Iection gang had become accustomed 
to the new sizes, they would be found to give but little 
inconvenience. 

Nothing haa prevented the development of a. Sood 
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A CRIB ATTACHMENT FOR BEDS. 

crib, the inner ends of these plates being locked firmly 
into the upper ends of the vertical cleats above men­
tioned . By this arrangemeut. a pair of t'tout detach­
able brackets is provided u pon which the crib can be 
placed. It is further h eld in place by the upper ends 
of the vertical cleats, which are bent over into the forlll 
of a hook for this purpose. To provide a good bearin� 
by which it liay rest upon the top plates of the brack­
ets, the bottom of the crib ill provided with a pair of 
transverse cleats, as shown in Fig". 2 and 3. 

The outer side rail of the crib is h inged to the outer 
edge of the bottom, and the end rails are respectively 
hinged to the ends of the side rail, as shown in the sec­
tional view, Fig. 3. By this arrangement the crib may 
be folded up a!' shown ·;n Fig. · 2. and the brackets be­
ing easily disconnected, the w h ole device may be 
q uickly detached and laid away when not in use. 

To assist in holding the side and end rails in pO!'ition 
relative to the bottom when the crib is set up, they 
are provided at their lower edges with inwardly ex­
tending cleats. The bottom is all"o held down in place 
by means of blQcks arranged at the inner sides of each 
end rail and laich E'S which are attached to the ad­
jacent ends of the bottom of the cri b and lock it 
tirm ly in place. 

• • • • •  
Patent-Name-D •• lgnati o n .  

The Supreme Court of the Unit.ed StatE's held, in the 
recen t case of The Sin�er Manufacturin� Company vs. 
ThE' June Manufacturing Company et aI. ,  that where 
nnder the life of a patent a name became the generic 
designation of the thing made, at the end of the life of 
the patent, the name. with the art ide patented . be­
came the t>roperty of the public, and its use could not 
be restrained by inju nctiou_ The court furth er held, 
h o wever, that the ri�ht did not exist to use th e n'lme 
indiscrimi nately or without qualification , so th at the 
public would be deceived by its use into the belief 
that the thillg man u fa ctured was different from what 
it really wa!', or that it was made by a person or cor­
poration other than the real maker.-Bradstreet's. 

DUNE 6, 1&}6. 
Notlee to Our Reader •• 

In order to obtain the opinion of the readers of t1le  
SCIENTIFIC AMERICAN as to what invention intro­
duced within the last ji,fty years has conferred the 
greatest benefit upon mankind, we publish the accom­
panying card, which please cut out and return to the 
editor. 'I'hose who preserve the paper for binding and 
do not. desire to deface their files, or who read this 
notice at a library, will please answer by postal card. 
It is desired to get as ful l  a vote as possi ble. The 
result of the vote will be published in the Special 
50th Anni'Oersary Number of the SCIENTIFIC AMERI­
CA N on July 25. 

* * * * * * * * * * * * * ** * * * * * * * * * * * * * * * * * * * �  * * * Editor of the SCIENTIFIC AMERICAN. * * * 
* Dear Sir : * * * * I consider that. . . . . . . . . . . . . . . . . . . .  * * * * * * . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  * * * 
� invented by . . • • . . . . . . . . _ . . . . . . . . . . . . . . .  _ . . . . . � 
* has conferred the greatest benefit upon man- * � kind. : 
: Name . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  � 
: Address . . . . . . . , . . . . . . .  _ . . . . .  . . .  _ .  _ . . • • . : * * 
* * * * ** * * * * * * * * * * * * * * * * * * * * * * * * * * ** * 

• • • • • 
H eavy Rai n fall •• 

The h eaviest rai n falls at A ugusta, Me. , since 1850. 
from records kept ,  are intere�ting in th is seaso n of 
freshets. The following are those exceeding tbree 
inches at one fall : 

Inches. 
August 25. 1850 _ _ _  • •  _ • •  _ _ _ _ _  . _ _ _ _  . . .  _ . .  _ _  • • • • • • •  _ _ _ _ _ . .  _ _ _ _  S-4O 
June M. 1851 _ _ _ _ _ _  • • • •  _ _  . . . . . .  _ _  . • • • • • • • • • • • • .  _ _ _ _ _  • _ _ _ _  • •  _ . 8·15 
July 9, 1851 _ _ _ _ _  . . .  _ _  • • • _ _ _  . . . . . .  _ _ _ _ _ • _ _  . ,  _ _ _  . . . . . . . .  _ _ _ _ _ _ _  .S-47 
October 30, 1851 _ _ _  • .  _ _  . _ _ _ _  • • • • • • • • • • • • • • •  _ . . . . _ _  . • • • • • •  _ _  . . . . S-80 
November It. 11<51 . _ _  . . . . . . . . . . . . .  _ _ _  . _ _  . . . . . . . . .  _ _ _  . . . . . . . . . 4-115 
August 26, 1852 . _ _  . . . . . . .  _ . . .  _ .  _ _ _ • • • • • •  _ _  . . . . . . . . . . . . .  _ • • •  _ . . 3-43 
November 27. 1852 . .  _ . . . . .  _ . . . . . . . . . . . . . . . . . . . . . . . . .  _ . _  . . .  _ _ _  8'20 
December 20, 1852 • • • •  _ _ _  • • • • •  _ _  . . . . .  _ • • • • • • • •  _ • • • • • • • •  _ . _ _ _ _ _  . S-W; 
May 26, 1858. _ _ _ _ _ _ _ _ _ _ _  . . . . . . . . .  _ . . . . . . . . .  _ _  . . . . . .  _ . . . . .  _ _ _  4-35 
October 27, 1858 . _ _  . _ • • . _ . . . . .  _ _ . _ _ _  . . . . . . . . . . .  _ _  • _ _  . . . .  _ _  A-25 
September 23, 1859 _ . . . . . . . . . . . . . . . . . . . . . . _ .  _ • • • • •  _ _ _ _  . . . . .  _ .8-50 
August 26, 1868. _ _ _  . . .  _ _ _ _ _ _ _ _ _ _ _ _  . . . . . . . . . . . . . . .  _ . .  _ _ _ _  • • •  _ _  .8-88 
November 17, 1868 . . . . . .  _ _ _  • _ _ _  . . . . . . . . . . . . . . _ _  • _ _ _ _ _ _ _ _  • _ . . . . 6'84 
March 7. 1864 . . _ _ _ _ _ _  • • • • • • •  _ _ _  . . . . . . . . . .  _ _  . .  _ _ _  • _ _  . . . . . . .  _ _ _  8'55 
August 1. 1867. _ _ _ _ _  . _ _ _ _  • _ .  _ .  _ _  . . . . . . . . . . . . . .  _ _ _ _  • • • •  _ _ _  . •  _ _ _  3'55 
October 14, 1869 _ _  • •  _ _  • •  _ _ _ _  • • • •  _ _ _  • • • • •  _ .  _ _  .. _ . _  . . . . _ • • • • • • •  _ _  S-OO 
May 7, 1871 - _ . .  _ . .  _ _ _ _ _ _ _  . . . . . . . .  _ _  . . . . . . . . . . . .  _ _ _  . . . . . .  _ .  _ _ _  S·66 
October 12, 1871 . _ _ _ _ _ _  . _ . . . . . . . . . . . . . _ _  • • • • •  _ _ _ _  • • • •  _ .  _ _ . . . .  _ .6-;!5 
November 16, 1877 _ _  • •  _ _ _ _  . . . .  _ _  . _  . . . . . . .  _ . . . .  _ _  • _ _ _ _  . . . . . . .  _ . 4'30 
April 28, 1878 . . . _ _ _ _ _  . . . . .  _ _  . . . . . .  _ _ _  • .  _ _ _ _ _  • .  _ _ _  . . . . .  _ . . . . .  _S'12 
December 11. 1878 . . . . . . . . . . . .  _ _ _ _  . . . . . . . . .  _ _ _  • _ _  . . . .  _ . . . . . . . . - 4-05 
August 19, 1879 _ _ _ _ _ _ _ _ _ _ _ _  . . . . .  _ _ _  • • • • • • • • _ . . _ _  . . . . . .  _ _  . 6·69 
September 16. 1880 . . _ . . . . . .  _ _ _ _ _  . .  _ _  . _ _ _ _ _ _ _  . . .  _ _ _  . _  . . . . . . .  _ _  8·20 
March 12, 1881 . . _ .  _ _ _ _  . . .  _ _ _  . _ _ _  . . .  _ _  . . . . . . . . . . . . . . . .  _ . . . .  _ _ _  S·05 
September 24, 1882_ . . . . . .  _ .  _ _ _ _  . .  _ . .  _ . . . .  _ _ _ _ _  • _ _ _ _ _ _  • _ _  . _ _ _  S'32 

July 24_ 1887 _ . . _ .  _ .  _ _ _ _ _ _ _ _ _ _ _  • . • • • .  _ _  . . . . .  _ _ _ _  • ' "  _ _ _  . . . . .  _ _  6'84 
March 6. 1889 . . . . . . . . . . . . . _ _ _ _ _  . .  _ _ _  • _ _  • _ _ _ _ _ _ _ _  . _ _ _  . . .  _ . .  _ _ _  8'10 
May 7, 1890 .  _ _  . _ _  . . . . . . . .  _ . . . . . .  _ _  • .  _ _  • _ . .  _ _  • _ _ _ _ _  . _ _ _ _ _ _ _ _ _  . _ 3'17 
March ]3, 1891 _ . .  _ _ _ _ _ _ _ _ _ _ _ _  . _ _ _ _ _ _ _ . _ _ _ _ _  . . . . . . . . .  _ _  . . . . . 8'40 
December 30, 1891- _ _ _ _ _ _ _  . _ _ _ _ _ _  . . .  _ _  . . . . .  _ .  _ _  . . . .  _ _ _ _ _ _  • _ _ _  . . S-18 
October 28, 1898 _ _ _ _ _ _ _ _ _ _ _ _ _  . .  _ _  . .  _ _  .. _ _ _ _ _ _  . .  _ . _  . _ _  . . . . . . .  3·30 
March 2, 1896 . . _ . .  _ _ _ _ _  . .  _ . . . . . . .  _ _ _ _ _ _ _  . . . . . .  _ _ _ _ _ _  . . . . . . . . . 6·00 

The following are the rains exceeding five inches at 
one fall : 

Inches. 
November 17, 1868_ . _ _ _ _  • • • • • •  _ _  . . . . . . . . . .  _ . . . . . . . .  _ _ _  . . . . .  _ _  6·84 
October 14, 1869 _ _  . . . . . . . . . . . .  _ . . . . . . . . . . .  _ _ _ _  . . . . . .  _ _ _  • • • •  _ _  5'60 
October 12. 1861- . _ _  • • • • • • • • • •  _ _  • •  _ _ _ _  • • •  _ _  . . . . . .  _ .  _ _ _ _  • • • •  _ _ _  . 6 '25 
Angust 19, 1879 _ _ _ _  . _ . . . .  _ _  . . . . . . . .  _ _  . . . . . . . _ . .  _ .  _ _ _ _ _ _ _  . . . .  _ .6-69 
July 24, 1887. _ _ _ _ _  . .  _ _  . . . . . . . . . . . .  _ _  . .  _ . . . . . . . . . . . .  _ . . . .  _ _ _  6·84 
March �, 1896 _ _ _ _  ' .  _ _  . .  _ _ _ _ _ _  . . . . . . . .  _ _ _ _ _ _ _ _ _  . _ _ _ _  . . . . . . . .  _ _ _  6-00 

On Fehruary 20. 1870, 6-75 i n ches of rain fell ,  the 
b ighe�t water ever known on the Kennebec. The 
railroad bridge was swept away at tbat time. It will 
therefore be seen that that fresh et was d ue to the melt­
i n� of enormous ban ks of mow and breaking up of the 
ice, and not so much to the rainfall. 

A ll rainfalls that have exceeded five inches, with 
the exception of the 18.11t one, occ urred during the 
summer or fall.-Kenn ebec Journal. 

• •  1 • •  
Ch emical Vacuum. 

Prof. Elmer Gates, director of the uew Laboratory 
of Experimental Psychology at Washington, claims to 
have recently produced the first absolute chem ical 
vacuu m  known to science, and from which he hal" 
created rays which exh ibit "tranJ!'e phenomena never 
mentioned as being accom plished by the Roentgen 
rays. The method of making the absolut'l vacuum 
was so simple and apparently effective that it is worthy 
of notice. He took a lar�e, t hick test tube mad e of 
th e hardest potash glass, whose melting point was at 
an extraord inarily high temperature. Into this he 
poured, whilE! i n  a liq uid form, a wllch softer glasB, 
who�e melting point was at a com paratively low tem­
perature. Allowing th e liquid glass to cool grad ually, 
it formed a solid mass with the tu be. After attaching 
a suction piston to the mouth of the test tube, tbe 
whole glass was slowly heated for about thirty hours . 
At the end of that tiUJ e the softer glass became liquid 
again, wh ile the tube still remained solid. By forcing 
the piston ou tward the greater part of the molten 
glass was expelled . Enou�h was allo wed to remai n at 
the mouth of the t ube to seal it by coolin� in that 
position. Blick of this stoppage t h ere was left a space 
where there had never been the least quantity of 
gas, hence, a perfect vaeuum.-New Ideas. 
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JUNE 6, 1&)6.] 
A.B IMPROVED HOLDER FOR TOOL SHARPENING. 

A patent has been granted to Mr. Gpo. Salot, of Du­
buque, Iowa, for thelinventionlshown in:the accompany­
ing" illustration, the object of which is to provide a tool 
holder, designed for holding chisels, plane bits, and 
other tools in the proper position while sharpening the 
same on a grindstone or other tool sharpener, so as to 
form the desired bevel or angle for the cutting edge. 

The holder consists of a fiat ba!'e, upon which the tool 
is placed, which has two u pwardly projecting sides, 
carrying a crossbar, the cen ter of which is threaded to 
receive a thum bscrew, adapted to bear u pon the top 
surface of the tool and hold the salUe firmly down 
upon the plate. The under side of the tool holder is 
provided with a couple of Ings which carry a wheel, 
said wheel being intended to travel upon the sur­
face of the grindstone. The distance from the nn­
der side of the wheel to the upper surface of the 
holder being constant, it is evident that the angle of 
the cutting edge of t he tool may be made more or less 
sh arp by shifting the tool for ward or backward upon 
the base plate of the holder. In case a very short 
bevel is required, a set screw is provided close to  the 
rear edge of the plate, by lUeans of w hich the tool may 
be raised until the desired angle is obtained. In order to 
adj ust the tool accurately to the proper angle before it  
is placed u pon the grindstone, t.he holder is provided 
with a gradnated gage, adapte<i to be hooked on to the 
shaft of th e abo\'e mentioned wheel. By adjusting 
the tool on the base plate of the holder until the cut­
ting edge coincides with the proper grad uation on the 
gage, the desired angle can be formed upon the tool 
with great accuracy. 

.. � . . .  

trary, after it has received an increasing number of then abandons them when its motion slackens. These 
sprayings. interstices gradually become obstructed and clogged 

Arable soils are composed of foar different elements: up and an impermeability is produced. 
8and, clay, lime, and humus. If we investigatp the In fact, we see the earth become entirely impermea­
permeability of these various elements to the air, we I ble to the air, and the mercury rise in the tubes that 
shall find that it differs greatly. While sand, even indicate a complete vacuulU, only so far as the earth is 
when very fine, and dry or moist, is absolutely per· covered with a stratum of water. As soon as this 
meable and allows the air to pws freely, and the mer- stratum disappears, and the external air can reach the 
cury does not rise in the tubes when the trolU p is layer of earth, it precipitates itself upon the latter and 
actuated, the case is entirely different with lime, and the mercury descends. 
especially with clay. When these are sprayed, the According to these observations, it is pat€Dt that if 

we could render the molecules of earth sufficiently 
stable, solid and resistltnt to prevent them from be­
coming disintegrated or mixed with water, we should 
have a chance of keeping th e earth permeable. Now, 
we know that a molpcule of earth is a small aggregate 
of sand cemented by coagulated clay. This coagula­
tion of the clay is determined by the carbonate of 
lime dissolved by the carbonic acid furnished by the 
slow combustion of the humus. 

This decisive infIuence of the salts of lime upon the 
coagulation of clay, and consequently upon the sta­
bility of the aggregates of earth, and finally upon per­
meability, is easily shown by a pretty experiment due 
to Mr. Schloesi ng. 

The clay is stirred up in d istilled water, wherein it 
remains in suspension. This muddy water is preserved 
thuR for several hours without its being ob�erved to be­
come clear. But if we pour into it a small quantity of 
a saline solution (one of marine salt or of a lime salt, 

SALOT'S IMPROVED HOLDER FOR TOOL SHARPENING. for example), the aspect of the liquid will quickly be-
come modified and we shall observe the appearance in 

water traverses the mass with diffic ulty and q uickly 
forms a stratum upon the surface, the air no longer 
passes, and the m€'rcury rises and reaches 75 centime-

THE PERMEABILITY OF THE EARTH. ters, the limit of the vacuum that can be obtained with 

this mass, but j ust now homogeneous, of small fIakes 
of clay, which will slowly tlescend in the liquid and 
soon unite at the bottom of the vessel, leaving above 
them water that is nearly lim pid. Clay is therefore 
capable of assuming two very different states � Now 
it is miscible with water, passes through filters, and 
allows itself to be carried along, and now, on the COll­
trary, it is stable, does not mix with water, remains 
upon the filter, and al lows limpid water to flow be­
neath it. 

When we make an excavation in a cultivated field the tromp elUployed. The h um us of peat, on the con­
in order to observe the development of roots, and then trary, is very permeable. The water that surmounts 
examine a vertic!)l wall well smoothed with the spade, the clay or earthy lime finally drains off, eyen when 
we are struck with astonishment to see how compact · we cease to attract it by stopping the operation of the 
the earth is. It appears to form a continuous mass, tromp, but the mercury remains suspended in the 
and we are surprised that it is possible for the air to tubes for a long time, and it is not until after one or 
enter and circulate freely therein. two days that the pressure is established again in the 

Now, i n  order that plants may live, grow, and de- bottle, B. 
velop normally, it does not suffice that their stems If we put some earth into the percolator, A, we very 
and leaves shell expand in an oxygenated atmosphere, soon see that the permeability decreases with its de· 
but their roots also must breathe, and to this effect gree of fineness and its compactness, and we find be­
they need oxygen. The very ex istence of plants there- sides that it decreases again with the q uantity of water 
fore suffices to show that air habitually enters the furnished it. It cOllies about that an earth that is 
earth, and is even easily renewed therein, since air that very permeable after it has recei ved 50 or 100 cubic 
remains for a short time in a closed vessel. i n  contact with centimeters of water. in a spray becomes more and 
the earth very quickly loses its oxygen, wh ich is con- more im permpable in measure as the spraying is more 
verted into carbonic acid.  If the air did not renew prolonged. If, however, after each influx of water, we 
itself in the soil, it would become deprived of oxygen. 
Now, all analyses of air extracted from the earth re­
veal therein, on the contrary, a. large proportion of 
oxygen. 

Earth is therefore u!'Uil.l Iy permeable to the air, but 
is  it al ways so ? Is  all earth permeable to the same 
degree 2 And if, at times, it is hut incom pletely so, 
and if, even, it becomes impermeable, to what cause is 
such impermeability d ue ? 

It was in'order to answer such questions that Mr. 
Demoussy (preparator at the museum) and I arranged 
the apparatus represented in the accompanying figure. 
In a percolator, A, is placed t.he earth under expt·ri­
ment in fine powder. The percolator is fixed in a rub­
ber stopper capl;l,ble of maintaining a vacuum in a tu­
b ulated bottle. To the tubulure of the latter there is 
adapted, through a tight rubber cou pling, a tube that 
is bent at right angles and is fixed to a vertical board. 
To this tube, C, are soldered t wo others, D and D', 
which, after curving toward each other, descend to a 
small mercury reservoir. Gla ss cocks, E and E', per­
mit of putti ng them in communication with or isolat­
ing them from a tromp, F, actuated by a current of 
water furnished by a cock fixed to the wall of the la­
boratory. A sheet of paper upon which are traced di­
visions of one centi meter is glued to the board between 
the two tubes. 

When it is desired to moisten the earth, it is sprayed 
by means of an atomizer, G, analogous in princi ple to 
the apparatus used for diffusing perfumes. The cur­
rent of air is furnished by a blowing apparatus whose 
nozzle is fixed to the wall of the laboratory. 

Pure water mixes with clay, and water charged with 
salts coagulates and precipitates it ; hence the lim­
pidity of sea water and the production of deltas at the 
mouths of all the great rivers, which deposit the clay 
that they have carried along as soon as th€'ir water be­
comes brackish. 

So long as the earth contains dissolved salts of lime, 
its coagulated clay resists the action of rain and it is 
permeabl€', but if a persistent rain removes such salts, 
the clay allows itself to be carried along, the inter­
stices through which the water and air circulated be­
come clogged, and the earth becomes i mpermeable. 

We are made aware of such im permeability by the 
persistence of the water i n  all the slopiug portions. In 
winter, if the water remains in the furrows, the eart.h 
is impermeable. The remedy is easily pointed out. It 
is necessary to lime or marl the soil, and, of marling, 
one of the advantages, among many others brought 
to light by the experiments that we have just de­
s�ribed, is precisely t·hat of preserving the earth per­
meable to water and air.-P. P. Deherain, of the In­
stitute., in La Nature. 

• t . ,  • 
The Mineral Production oC Canada. 

The annual preliminary statistical tahle of thA min­
eral production of Canada. prepared by the Division 
of Mineral Statistics and Mines of the Canadian Geo­
logical Survey, has j ust been published, says the Iron 
Age. It 8hows the value of the total production in 

i 1895 of minerals, both metallic and non-metallic, at 
$22, 500, 000, of which $6, 370, 146 was metallic and $15, ­

, 875, 197 was non-metallic, with $254, 657 as the esti mated 

I value of mineral prod ucts not ret urned. The total 
prod uction in 1894 was $20, 900,000; that in 1898, $19, -
250, 000; that in 1892, $19, 500. 000; that in 1891, $20, 500,-
000; that in 1890, $18,000,000; that in 1889, $14,!)()0, OOO; 

I that iu 1888, $18, 500.000; that in 1887, $12. 500,000; and 
that in 1886, $12, 000,000. From this last it will be seen 
that the production of last .year was the large�t in any 
one year durlng the past decade, and that there was 
an in crease of $10, 500, 000 from 1886 to 1896. The me­
tallic prod uctions last year consiEted of ('opper of the 
value $949, 229; gold. $1,910,921 , iron ore. $288, 070; lead, 
fine in ore, etc. , $749, 966; mercury, $2,848; ni(lkel. fine 
in ore, ete. , $1, 860,984; and silver, fine in ore, etc. , $1, -
158. 688. The non-metallic productions were : Asbestos, 

After the fine earth under experiment has well set­
tled, the air is sucked from the bottle by means of the 
trom p, F. If the earth is very permeable and is 
traversed at every instant by a quantity of air equal 
to that removed from it by the tromp, the pressure in 
the bottle, B, will be equal to that of the atmosphere, 
and the mercury will not ris(> in the tubes, D and D' ;  
but if, on the contrary, the air experiences a certain 
resistance in traversing the earth,  less will en ter the 
bottle than is removed therefrom by t.he tromp, the 
pressure will diminish and the mercury w ill rise in the 
tubes so much the higher in proportion as the differ­
ence between the pressure in the bottle, B, and the 
pressure of the atmosphere is greater. It will be un­
ders tood that the h eight that the mercury reaches in 
the tubes, D and D', that measure· such difference in­
dicates the greater or less permeabilit�· of the earth 
aubmitted to experiment when it i8 dry or, on the ciOn-

APPABATUS FOR THE STUDY OF THE PERMEABILITY $368. 175; baryta, $168; chromite, $41,801; coal, $7,774, -
OF THE EARTH. 1 178; coke, $143,047; fire cla y, $8,492; graphite, $6. 150; ' grindstones. $81,532; gypsum, $202,608; limestone for 

weigh the percolator in order to ascertain, through its fI ux, $32,916; manganese ore, $8,464; mica, $65,000; 
increa!le in weight.  the quantity of water ihat it re I ocher"" $14, 600; miueral water, $1 11, 048; moulding sand, 
tains, we shall find that such quantity does not in- $13,530; natural ga!', $423,032; petroleum, $1, 201, 184; 
cr

.
ease. So it is not the water interposed between the I phosphate, apatite, $9. 565; precious stones, $1, 650; py­

molecules of earth that prAvents the passage of the ' rites, $102, 594; salt, $180.417; soap!ltone, $2, 188. The 
air. I production of last year exceeded that of the highest 

If we recall, besides, that the permeability is so m uch I amonnt in any previous year by $2,000,000, the high­
the slighter in proportion as the earth is finer and est amount in any previous year being $20,500, 000, 
more compact, we shall come to t.he �onclusion that which was reached iu 1891. It is expected that the 
the la

.

tter becomes impermeable when the water mixes I re�urn

.

s for the current year will show a still further 
with the finest portions of it, carries them along into I increase, as the development of the mineral resourcee 
the interstices between the molecules of earth, aDd of British Columbia fa exhibiting great progresa. 
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J c itutific �mtricau. 
RECENTLY PATENTED INVENTIONS. 

Mecha .. lcal. 

OUTLET AND CUT-OFF FOR IRRIGATING 

invention relates to device. for control ling the outlet of 

I fastening device, prmdded with a spring-yieldlng arm 
adapted to be spread and engage the Inaide of a barrel 
at the sides of the b�g hole, and a cam lever for actuat-
Ing the arms. 'I'M cll4r90Jar l_V>n ......... tI&U Mad iii OM DoI/4 .. ..  I .... 

Jar each tnNf'tV>n : about ei(/iJt 1DOf'dI to .. ztm. Ad" ..... 
t ............ mUit be .. ee_ tJt publictJtV>n ojlu ... ..... ill ... 
TIIundall momtno to .. _ ..... tilt folJot.DifIIJ 1DUk'. ""' •• 

FLU)[Es.-Daniel W .  Willard, Redlands, California. This CAKE PAN.-Marie Louise perrottet" 1 
lIumes employed for irrigating purposes. It consist/! of a New Yo�k City. This Invention relates to that class of 

cake pans which are constructed in sections, the sections I ---------------------­hollow. plu� in the form ?f a metsllic sh�ll, the Inner end being adspted to be united during the process of baking : Marine Iron Works. Chicago. Catalogne free. 
.. C. B." metal poll.h. Indianapolis. Samples free. 
Mariner &; Hos"ln •• Al588yers. 81 Clark St .• ChIC8ll0. 

(JUNE 6, 1&)6. 
Bed and sofa, combined. T. Langdon . . . . . . . . . . . . . . . Il6l 005 Bed crib attacbment, W. H. Do1lllhty . . . . . . . . . . . . .  ; Bicycle. F. H. Rlcbard .. . . . . . . . . . . . . . . . . . . . . . . . . . . .  . .  Bicycle brake, J. W .  Little. .  . . . . . . . . . . .  . . . . . . . . . . .  . Bicycle handle bar. S. O. Jobnson . . . . . . . . . . . . . . . .  . .  
I:���l: r:::e�.W.'!i�i.O�o�:o:.I.���� .. .. .. .... :: Bicycle locking device. B. W. Anderson . . . . . . . . . .  .. Bicycle saddle. E. C. Bratlett . . . . . . . . . . . . . . . . . . . . . . . .  . Bicycle sprocket .. beel. E. F. Ran . . . . . . . . . . . . . . .  . .  
a:m'�� =fe.

J
W�&K:e:Umbrauer::::::::::::::::.: 600 Blowing engine or compres.or. W. E. Good . . . . . . .  500, Roller. C. O'Toole . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 500. Boller compound feeder. C. Taylor . . . . . . . . . . . . . . . .  1>00.764 

of whICh IS
. 

closed ; �hls closed end bemg Integral. w.lth or to be separated in order to facilitste the removal ofA,the I the shell. 1 he �Iug IS con.st'uct.;<l .to have a shding cake. The pan Is 80 constructed that the bottom will be I movement to bnng . the onfiC? wtt�m the lIume for the I an Integral portion of one of the sections._ the opposIng I ouf.le, t of water, or WIthout the mtenor of the IInme for ti be' ed "· led to I th bo t I . . " sec on mg groov or c .... nne rece ve e t om, 
Ig:,ib.��.\ ay���;I'n�:.�: :�.l.���:::::::::::::::: =:� W. Hoskins &; Co., Assay FIll'IlAOO8. 81ClarkSt .• Cblcago. Bottle. R. S. Seaman . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. 600.653 Presses &; Dies. Ferracute Macb. Co •• Bridgeton. �. J. 1���I:.":�tU �t���·k�·. ��:: : : : : : : : : : : : : : : : :  �:l:l closmg the said outlet or re�latmg the same. �he plug and provided with a ftange or ledge adapted to extend ' has a IOtary movement, servtng to p",:sent the onfi� UJ?' beneath the bottom and be brought in close contact stream or down-8tream as may be des�. The deVlc� IS therewith, in order to prevent leakage at that point 

Handle &; Spoke Mchy. Ober Latbe Co .. Chagrln FaIl •• O. Bottle. non-refillable. H. C. Small . . . . . . . . . . . . . . . . . .  500.912 Bottle .topper . . J. A. Bucl<ely . . . . . . . . . . . . . . . . . . . . . ... 600.836 Bottle .topper. E. W. Manninll . . . . . . . . . . . . . . . . . . . . . .  1l6l.0l3 
dnrable and can be produced at a pnce to warrant Its h th botto ts 'th th bl ti use in large quantities. w ere e m connec Wl e remova e sec on. 

Well Drill Pro.pectlng Mach'y. Looml. Co .• Tiffin. O. 
For bridge erectiD,lr engine .. J . S.Mundy. Newark. N.J . 1��t��tl���'(v��.b���C.�����:�.����:::::. 

VEHICLE ROAD SCRAPER . _ William PICTURE FRAME. -Jacob A. Booher, 
Pittsburg, Pa. The inyention relates to a glass picture 
frame, and the object of the invention is to provide snch 
a frame in the form of a glasA plate with a plcture-re. 
ceivlng recess or pocket between Its opposite faces and 
having an opening at one edge of the frame for the in­
sertion of the pictures. which will be placed back to back 
therein, so that a picture will be exposed at each face of 

Screw macblne •• milling macntne .. and drill presses 1�:t?e��O�I�g �'i.��iii.;:T:G:·Tiiotiipooii:: : : : : :  'rbe G81'Vln YBcb. (',0 . .  l.si .. h t  8I1d Can al  S ts  . .  �ew York. Ig:t: �a�iJ'g��f.e6: 'Wi;,keni: : : : : : : : : : : : : : : : : : : : : : F. Smith, Marquez. Texas TWs invention relates to a 
device for removing dirt from the peripheries of vehicle 
wheels while the vehicle ill in motion. It consists ot 
snpporting arms, each secured at their forward ends 
to the reach and extending rearward and diagonally ont­
ward beyond the axle, clips carried by the said arms em­
bracing the axle. the rear endF of said arms beyond the 
ax\e being bent parallel to the plane in which the wheel 
rotate@,landjprovided with clamping boxes and scraper de­
vices to embrace the wheel tire, these scraper devices be­
ing vertically adjustable in the clamping boxes ot the 
supporting arms. 

U M B R E L L A  ATTACHMENT FOR BI­
CycLl!s.-EllIe M. Battenberg, Decatur, Indiana. This 
improvement provides a means for couveniently attach­
ing an umbrella to a bicycle in a hoisted position, so as to 
afford protection to the rider against the rain and sun. 
and still leave the hand of the rider free to guide the 
bicycle or for other use. It is so arranged that its angle 
may be quicklV and conveniently changed in a direction 
to the front or rear or to either side. It comprises a main 
frame having a relatively large ball.and socket joint, 
a smaller ball and socket joint arranged concentrically to 
the first. and forming therewith double spherical bear­
ings and means for attaching this joint to the bicycle 
and meaus for holding the umbrella staff. 

WIRE STRIPPING TOOL.-William Mc­
Murtrie, West Superior, Wi.. The invention relates to 
improvements in tools for stripping insulation from wires, 
and the object of the invention is to provide a tool by 
meanA of wbich the insulating material on a wire may be 
stripped either from the ends of the wire or from any de­
sired part thereof, and also to produce a tool which is 
adapted to split the insulation longitudinally to facilitste 
its easy removal, and is also adopted to cut the insula.­
tion tran"versely, so as to determine the length of the 
wire to he stripped. It comprises handles pivoted to­
gether and terminating in jaws, a peripberally grooved 
bearing wheel mounted to rotste on tbe side of one of the 
jaws and laterally of the adjacent side of the handles, 
and a cutter disk mounted to rotate on the side of the 
other of said jaws and laterally of the adjacent side of 
the handles, whereby the tool may be drawn lengthwise 
of a long stretch of wire. 

Wet Tool Grinder. Sensitive Drill •• for all light work, Bru.b. tootb or other, T. I. Wallas . . . . . . . . . . . . . . . .  . especially adapted for Bicycle work. C. N. CADY. Bucket. W. Stem� . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  . 
Canastota, N. Y. g�f�� Ba,:�.�n�� ¥:�lor: 'j: ii"msi"iii::::::: 

the frame through the transparent glass. 
WOVEN CHENILLE FABRIC. -Leedham 

Emerson. Smith &; Co., Ltd.. Beaver Fall •• Pa .. .. m 
.end Sawyer'. Hsod Book on Clrcnlar. and Band Sa .. . 
free to any addre ••• 

The celebrated " Hom.by-Akroyd " Patent Safety Oil 
Engine I. built by the De La Vergue Refrigerating Ma­
chine Company. Foot of East l88th Street, Ne .. York. 

Binns, of Philadelphia, Pa. The object of tbis lnvention 'fbe best bOot for electrlcu",,, soli beginners in elec· 
is to provide a new and improved chenl1;e fabric of a t�c1ty I. " lIlxperlmental Science;' by Goo. Y. Hop .. ln •. 
highly ornamental appearance and so woven that when By mall. � ,  Munn .t r.o .. pu1>lI.he .... 361 Broad"ay. Y. Y. 
the wefts are cnt in the IlSnal mauner the radiating fabric Stay wit.h your job. and .. Itb your wagl'S pay In.taU­
portions formed thereby will be of dI1I'erent lengths thus ment. for a profltahle olive orcbard. Booklet free. 
produclnl( a novel effect. The Invention consists prine!- ' ��.

ltIng'. Olive Colony. Byrne ,Building. Lo. Angele •• 
pally of a central web and sets of warps arranged In I 
cl ste ' h th t t tai dl1f t , Young Men seeking a prOfitable bu.lne •• • honld In' u rs In 8ue a manner a one Be con ?8 a eren 

I Yesttaate RaDBome's Concrete CODstruction. BasHy number of warp threads from other sets, elther of the ; learned. Liberal term. for exclu.lve right.. Ran.ome same cluster or of different clnsters, the warp threads &; Smith Co .• 71i6 Monadnock Block. CblC8llo. beIng bound in place by wefts con�ected with the cen' l Gripplo Creek-Its HiIltorU to Datil. I1lunrated. tral web. the ends of the wefts proJecting from the outer- In.t. out. with correct map and co.tly fnll palle view. most warp threads to form tufts. 
I natural a. Ufe. Tbl. great book will be .ent free prepaid 

BOTTLE AND STOPPER . -Robert Tem- with our hili Ii6-col. family paper 3 month. on trlal for 25c. 
. (.tamp. or '.lIver) ; club of 5, '1. Latest mining news. pie, Denver, Col. Th.s Invention relates to so-called I Mention tbe 8cIENTD'IC AMERICAN and addre •• IlluB­safety bottles tor preventing the po88ibUity of fraudn- trated Weekly. Denver. Colo. 

lently refilling the same. It consists of a seal with an pr-8end for ne .. and complete catalOjlDe ot Scientific elastic and unbroken central section sandwIched be- and other Rooks for sale br Munn & Co .. 361 Broadway. tween two Inelastic sections. indepe
, 

ndent means for at- I �ew Yor". Free on appitt'8t.lon. 
taching the inelastic sections to the el88tic central sec­
tion and a weighted plate Interposed between one of the 
Inelastic sections and the inelastic central section and 
combined by the said parts. 

WINDOW OR BUGGY WASHER. - C harles 

HINTS TO CORRESPONDENTS. 

Button attacblng machine. J. Mathl.on . . . . . . . . .  . .  
��t�� a;����tml;b��l'.i:.: �:.���: : : : : : : : : : : :  Cable clip. P. wunderle. . . . . . . . . . . . . . .  . . . . . . . . . . . . . . . 828 Cake •• etc .• apparatus for sbaplng and orl!Bment-Inll, H. F. W. Hnell . . . . . . . . . . . . . . . . . . . . . .  : . . . . . . .  600.719 Camera. kinetographic. C. F. Jenkins . . . . . . . . . . . . ... 600.800 Cso. See Milk can. 
8:���:e�rj.

J
R?ckg��.��: ::: : : · : : : : : : : : : : : : : : : : : : :  �:� 

8:� ���W��rF�����i:�: .�:.�.":':r:!:.::·:.:::·.::·:.:: �= Car coupltng. Linde &; Wutke . . . .  ; . . . . . . . . . . . . . . . .  . .  t;ar coupling. S .  J .  Meeker . . . . . . . . . . . . . . . . . . . . . . . . . .  . Car coupltnll. Meeker &; Deacon . . . . . . . . . . . . . . . . . . . .  . Car coupllng" W. F. RIchards . . . . . . . . . . . . . . . . . . . . . .  .. 
8:� ���g���'5:t�F:n�n'd�I.�: . : : :  : : : : : : : : : : : : : : : :  : : : :: Car fender. Hopkin. & Miller . . . . . . . . . . . . . . . . . . . . . . .. ' Car fender. F. W. IoIye . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  1i61.001 Car fender. H. A. Web.ter . . . . . . . . . . . . . . . . . . . . . . . . . .  561'-963 Car fender. 8. D. Wright , . . . .  . . . . .  . . . . . . . . . . . . . . . .  500,959 Car fender Bnd .afety attachment. A. O. Cun-ninjil'ham . . . . . . . . . . . . . . . . . . . . . . . . • • . • • • • • • • • • • • • • • . •  

�:�, t8��:b�ac���:rl���: 'j): ·Peck'hani.::',',:',', ",',',', .... : Car unloading apparatu8, T. Long. . . . . . . . . . . . . . . . . .  , Cardboard. etc.. machine for feeding. A. A. Coben . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  600.830 Carpenter'. reel. U. E. Jahn.an . . . . . . . . . . . . . . . . . . .  , .  500.799 Carpet .wee�t'. L. A. Dolpb (rei •• ne) . . .  . . . . . . . . . . .  11.Ml 
8�::: �hlld.�'f.1jj: 8ioii.ir: : : : : : . : : : : : : : : : : : : : : : :: 600

,700 Cartridge loading macblne. G. M. Peters . . . . . . . . . .  . Cash and parcel carrier, H. A. Wheat . . . . . . . . . . . . .  . Cash regl.ter and Indicator. J. Pfeifer . . . . . . . . . . . . .  600. Ca.tlng Inlloto, apparatus for. J. O. E. Trot! . . . . . . . 600. Ca.tinl! "nittlng macblne cylinder., monld for, A. J. Gultch . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 1iro,'1l1 
Cement .tone, apparatn. tor treating hydraulic, 

J. F. de Navarro . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  600,742 CentrlfuIIlI1 .eparator. W. C. Hartmann . . . . . . . . . . .. 1l6l.000 Chocolate dipper, L. M""enbelmer . . . . . . . . . . . . . . . . .  600.900 Chronometer e.calHlment. C. G. Cronwall . . . . . . . . .. 500.691 Churn. A. J. Hopkin . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 600.005 Circuit closer or alarm. thermometric. R. Pear.on 600.921 Clamp. See Weather board clamp. Clasp, G. E. Adams . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  500.6'10 Cleauer. See m.b cleaner. Clip. See Cable CliI': 
g:r���e���il�l C. :r:!'f,y�.:: .. : .. . ::::::::::::::::::.: �:= 

C. Bridwell, Portsmouth, Ohio. The object of this in· 
ventlon Is to provide a means of holding a sponge in 
close relation to a water-supplying nozzle, aI80 a more 
effective window-rubbing strip. A rigid tube serves as a 
handle and also for condncting water for w88hlog. This 
tube is provided with a peculiarly constrncted valve by 
which the 1I0w of water Is regulated and also with im· 
proved devices for attaching thereto a sponge and WID­
dow-rubbing strip. The chisel or scraper tor removing 
the mud is Iilso attached. 

Cloth preSBinll macblne. G. W. Mmer . . . . . . . . . . . . . .  600,733 
Name. a .. d A d d  rea. must accompany all letters g����� FJ:,'t'lg��'(fN�iI���:::::::::::::::::::::: =:� or no attention will be paid thereto. Tliis is for oUI Coc .. operator for locomotives. cylinder. L. D. 

A D V  E R T I  S I N  G D E  V I c E. -Isidor 

information and not for publication. Mcllonald . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  560.915 
Refere .... e. ' to former articles or answers shonld Coc .. or globe valve, automatic cyltnder, J. S .  

give date of  paper and page or number of question. Dodge. . . . . . . . . . .  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  600.696 
. ..  q II i ric'. not answered in reasonable time should Coin control led apparatu •• coin detector for. A . 

be repeated ; correspondents will bear in mind that Colkr!'f��.iii &iiii iieiivered: ·tii.iciiaiiliitii ior' ;'j,ji� 600
,927 some answers require not a little research, and, I.terlng and recordlnll. P. E. Daniel .. . . . . . . . . .  . though we endeavor to reply to all either by letter Commutator bru.h, W. H. Morgan . . . . . . . . . . . . . . . .  . or In this department. eacli must take his tum. Connectlnll rod. A. F. Champlin . . . . . . . . . . . . . . . . . .  . 
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atd����Of �pkyf:i'���Vin9iI!t�a. '8:·L: HB8iing· ·';:::::::::::: Roescher, Memphis, Tenn. This invention relates to an Is """""'" 

Ralhvay A ppllanee.. improvement in signs and has for its object the prodnc- houses mannfacturing or carrying the same. 8��·g:;��in': in����?L: i>: ·Swait::::::::::::::::.: 
Spe c i a l  \V r I 1 l e  .. . .. .... . · ... a t i o  .. on matters of (. t F M H ti TRUCK BEARING. -Stephen A. EiselE>, tion of an attractive sign which will simulate a human personal rather thlU\ general interest cannot be 

orse , . • un ng . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  . .  
or animal head. It i@ so con.tructed that the eyes and expected wlthont remuneration. g�t��l�l::ai�� �I �¥�teed;'r: ·S: ·o: M'urj..:i: : : : :  San Antonio. Fla. The object of this iuvention i s  to Scl e  .. U Hc A ... e rlca .. S II I' l'le ... e .. . .  referred Coupling See Car coupling Pipe coupltng 

provide a bearing. the lower or oil-coutamiug section of tongne may be connected at the back &Ild pivotally con· to may be had at the office. Pnce 10 cents each. Thl1J couplil111. . . 
which may be readily slid out of slideways in the upper nected with the head in order that movement may be Book. referred to promptly supplied on receIpt of Crane, overbead traveling. W. H. Morgan.600.736. 
section to receive a supply of oil even thongh the truckto Imparted to the said parts duriug the travel of the ve· price. &'lr�J�':,::OJ!��:���rd.�: .�·.�?������:::::::: : 500. 
are under heavy timbers. os would be the case in saw- hicle from the motion given to the body of the vehicle, lUI :::k�"o��t!'l��xamlnatlon should be distinctly Cultivator, M. &; A. Battley . . . . . . . . . . . . . . . . . . . . . . . . . .  1i60. 
mills, also to form an inclined or wedge-like joint be- dne to the sprinj!'8 and the passage of the wheels over 8��.lv��,:, �W��ln� :,� . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  600,6'17 
tween the two sections of the bearing. so that when tracks or roadways. (6872) H. S. G. says : Will you kindly �rr:�t g�.:'ee'\\'��t:t�:�:U�:.· w. S. Moody . . . . . .  600.736 
slid in the lower or oil cup section it will be raised np give me In your Notes and Queries a simple receipt. such Cyanollen compound. from gas liqnors. recover-

h xI I . f . . 
D I 

iDIl, H. Bower . . . . . . . . • . . . . . . . . . . . . . . . • . . . . . . . . . . . .  5tJ)t965 close to t e a e. n brle . It compnses an upper sec- e. �n.. 88 I can use at bome withont specIal apparatus, for "pad- ���::'f�::rt�,orw. �1�:A��I:::::::::::: :: :. : ' : : : �:w.: �on aud. a separ.able lower section, wed��-lik� interlock- DESIGN FOR AN ANTIRATTLER.-Seth ding "  sheets of paper into tablets? A. The compot!ltion Uetefl/ent and .tarcb pohsbing compound W. A. mg porhons be�ng e:tended .n the directIon of the H. Morton, Lake Ann. Mich. The leading feature of Is said to be prepared as follows : Glue. 4 pounds ; gly- Dlc��'irx:"l: Wait"r:::::::::::::::::::::::::::::::::.: i!:l:� leng
h
th of the Bald section. whereby they may be held to- I  this design consists of a T shaped body, the head of the cerine, \l pounds ; linseed oU, � pound; sugar, � pound; ntrectory. buUdlng. H. WtI I.on . . . . . . . . . . . . . . . . . . . . .. 500,6'18 

get er. body having vertically depeuding ends and the shank aniline dyes. q. s. to color. The glue is softened by m.h cleaner. E. Atkln.on . . . . . . . . . . . . . . . . . . . . . . . . . . .  500,6'13 

RA IL J OIN'l'. -Thomas Poley, Brook- being curved vertically and retum bent, the lower end soaking it in a little cold water. then dissolved together B::l��:�:�= �rC:r3:�:uiog·a��r�'�irltiiiilon . . Of: 560,961 
lyn, N. Y. In this rail joint, the end of one rail is pro-

I 
being out of the plane of the head. Another feature of with the sugar in the glyceIlne, by aid of heat over a lu)ool·:rlac·:e:c:k�.�p�n�eEu·:mLaetgl·eC·r. :R.: : :w: : :r:I:�b: :t:.:.:.:.:.:.:.:.:.:.:.:.:.:.:.:.:.:. ;:.�668 vided at its npper and lower portions with centrally ar- the design consists in the form of the retnmed portion of water bath. To this the dyes are added, after which the D fb � "'" 

ranl!:ed recesses. while the upper and lower portions of the shank, the same having a compound curve and ter. oll is well stirred In. It Is used hot. Another compos!- D�� b':.'::'�re�rA.?F�D:..�r�.�����.� ·:::. : : : : : : : : : : : : :  ::. �:� 
the end of the other rails are provided with centrally ar- minating in a forwardly Inclined part of the npper end. tlon ot a somewhat similar nature Is prepared as tollows: Doullh dividing machine. H. F. W. Hueg . . . . . . . . . .  5OO,ilM 

d . .  Glue. 1 pound ; glycerine, 4 ounces:' glucose sirup, about B���:h�r�CJ'���e���b�.eG:;';{;I::��.OI�: : : : : : : : . : : :  r::N:� range . lu!ZS projecting therefrom and arranged to �nter DESIG N FOR A HINGE .-Albert Wan- 2 tablespoonfnls ', tannin, one· tenth ounce. Give the I' Dra .. er., adju.table partition for. L. Conant . . . . . .  500.893 the saId recesses. The lugs and recesses have their ad- D e .b leld B F S tto flb1 � ner, Jr .. Hoboken, New Jersey. The leading �eatnre of comnnaltlons an honr or more in which to dry or set Drlr e·r·. See "re' dr·leur. n . . . . . . . . . . . . . . . . . . . . . . . . . . . . • ... . 
jacent faces inclined in opposite directions. Y--

I 
U this design consists In the hinge having omamental work before cutting or handling the pads. E�:TI�' �;,t��J':lii: "" ' ' ' ' ' ' ' ' ' ' ' ' ' ' ' ' ' ' ' ' ' ' ' ' ' ' ' '  600,975 

along the face of the hinge and disposed at an angle (6873) W. S. savs : Wi ll YOU kindly in- Drill attachment, F. W. WUUam.. . . . . . . . . . . . . . . . . .  .036 
Electrical. thereto. Another feature of the design is a depending f . th S 

• 

A 
• 

h th t Drinking cu�. Invalid' •. McDonoullb &; Shelly . . . . .  .916 
elongated ornament adjacent to the meetln ends of th orm .me 10 e CI�NTD'IC llERICAN ow e carpe Dye. blackl. blue azo. M. Ho1fmann� . . . . . . . . . . . . .  . 

DISTRICT TELEGRAPH CALL Box. _ 

g e soap IS made which lS med for cleaning carpets woolens Dye, blue. R. Helimson . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  . 
hinge members. 

I silks, etc •• or refer me to any book mvlng the desIred in: �?e����O;r�k aeP• PII.aBnce. �'oSt·tPer·. B . .  arn . . . .  a.r. d 
. ..•..

. : ....... : .......... :. 600,.964151 William H. Garven, Portland. Oregon. This invention .... W r 
is in the nature of a district telegraph call box designed DESIGN FOR A VAPORIZER.-John S. formation ? A. Take 2\l pounds of the best white soap �:=� :W�t�'l,tutlo�·.�:le���:i:ni::eiliioitz: : : : : :  l:l:� 
to indicate by a visual pictorial represeutation the thing Judge, of Peterborough, Canada. The leadiug feature and reduce It to thin shavIngs. Place it in a boiler. to- Electric motors. etc .• automatic device for.remov-
called for. and provided with means for an answer in re- of the design resides in the t.lwering body having longi- gether with water. 8'S pounds oxgall. 18 25 pounds. �:I:�::t���� .I.� .������ .. �: .� .. �.�������.��� 11.545 

turn from the central office indicating that the call has tudinal corrugations thereIn. and ha�ng a rounding Cover up and allow to remain at rest all nil(ht. In the �l=�� ::::���':::i�fa:fc.�."AI:.RH�i'!:'�r:.��: : : : : 600,772 

received attention. In brief the call box has a rotary lever end. Anotller feature or the desIgn Is the plain momlng heat up gently and regulate It so that the soap Electrolytlcal apparatn., W. S. Ra ... on . . . . . . . . . . .  . 
circuit breaker having au actuating handle and tension upper end of the body capped by a convex top wIth a may dissolve without stirring. When the wbole Is homo- m���rl,����:'t:::o!or. Fat�8 ����:�!iing 'deiii� 
spring. a rotary disk having a circular series of repre- curved elongated member departing from the center of geneons and 1I0ws smoothly, part of the water having ne ••• S. J. Collter. �� . . . . . . . . . . . . . . . . . . . . . . . . . . .  1l6l.046 
sentations of the call and gearml( connecting the disk to the �aid top. been vaporized, add turpentme. 0'51) pound; benzine, Ele!:��: See Cotton elevator. HydrauliC ele-
the actuating mechanism to the circuit breaker for caus- NOTE.-Copies of any of the above patents will be beet clear, 0'44 pound ; and mix well. While stili in Elevator .atety device. H. W. Rappleye . . . . . . . . . . .  600.645 
Ing the setting of the circuit breaker to impart an eqnal furnished by Munn & Co .• for 25 cents each. Plasse the state of fusIon color with green ultramarine and am- �����e·s!e""3� .. 'n2eK:i'h��r Gas ' eiigine: ' � 600.

983 
or commensurate throw to the disk. send name of the patentee, title of invention, and date monia, pour Into monids and stand for a few days before tary engine. 

of this paper. usinp:. The product will be found to act admirably, and :';il�:' :.a:rr �r.'i:.·�f:m: 'lin: Ariiistroiig: ' : . : : : : l:l:� 
A2'rlcultu ral. 

CHURN.-HE>nry O bermeyer, Beatrice, 
Neb. The object of tbis improvement is to provide a 
chum wherein a vertically reciprocating dash will be em­
ployed, the dash being provided with valves closing at 
their down stroke. The further ohject of the invention 
is to provide within the churn an agitating compartment 
from wWch the liqUId will be forced. by meaus of whIch 
the butter when it is made will be 8!'sembled upon the 
upper face of the dash, thereby enabling it to be readily 
removed. 

lUllicellaneon •• 
BUNG.-Gerh ard Zeilstra , Grand Rap­

NEW BOOKS AND PUBLICATIONS. 

FREE PUBLIC LIBRARIES. Second re­
port of the Board of Library Com· 
mi8�ioners of New Hampshire, De· 
cember 1. 1894. Concord, N. H. : 
Ed ward N. Pearson. Public Printer. 
1894. Pp. 77. 

. 

This book, with its Illustrations of typical libraries in 
the State of New Hampshire and notes on theirprogJ.'e88. 
and the valuable table of statistic� in the State of New 
Hampshire will be of very considerable value to modem 
librarians and can be warmly recommended to the presl. 
dents and directors of libraries everywhere. 

Ids. Mich. This is a new and improved bunl(, arranged SUNDELL'S SYSTEM OF PHILOSOPHY. 
for convenient insertion in and removal from a barrel or I ' E�says and speeches. By Albert F. 
like vel'SeJ, and adapted to be securely locked In place to O. Sun rlel l. Shelby, MichigaD : 
prevent leakage of the liqnid or gases contained In the The Oceana Herald Print. 1895. 
barrel or other vessel. The bung Is provided with a Pp. 106. 

the yield Is very good indeed. Ex ibltor. rotary, T. S. Gri.ell . . . . . . . . . . . . . . . . . . . . . .  600,789 Faucet. B. Pearson . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  600.749 Feed water beater and �urIfierl J. C. Sotter . . . . . . .  1l6l,032 
INDEX OF INVENTIONS �:�e .. :�bf�W.·#: & �b�lei.;r: : : : : : : : : : : : : : : :  l:l:� 

�:�� ::::��:�:: !!l'rt,,�? ;:�r�l?ti'::!���: : : : : : : : : : : :' i!:l:� 
l.I'or _bleb LeUer. Patent of 'be 

United Stat ... were Granted 

May 26, 1896, 

Fender. See Car fender. Fe.UlIler dlstrlbnter for tobacco plantlng. J . F. �·Irth . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  1i60.B50 Filtering proce •• az:d apparatu •• B. S. Church . . . .  600.777 
Fire e.cape. R. T. Herrmann . . . . . . . . . . . . . . . . . . . . . . . . . 600,7 13 
�����r�:h,�' ieel;1�el�feniiaUiij,· "t' ai:: : : : : ·. : : : :  �,� ... N O BACH BBA RING THA'r OATB. Flue cleauer. E. A. Balz . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. 600.BOO Food compoul1d and preparln .. sawe, A. Bem-[See note at end of list ahout cople. of the.e patents.] 

Abradlnll machine. Pritchard &; Benmayer . . . . . . . .  600.862 Advertl.lng device. coin. W. Fredric .... . . . . . . . . . . .  500,900 Aerated liquids .. Ith .imp. durlull bottling. ap· 
Alr��:��������y��.��r,3}d� .. .. .. : .. ::: .. :: .. : �:; Air compre •• or. bydraullc. F. C. Guy.er . . . . . . . . . . .  �.; Air motor. C. J. Underwood . . . . . . . . . . . . . . . . . . . . . . . . .  1i6J;.� Arithmetical apparatu •• H. Rodel.pefl/er . . . . . . . . .  600 
f��J.·lte2�:���: .�:.����: : · : : : : : : : . : : : : : : : : : : : l:l:iro Bark mill. A. F. Jone .. . . . . . . . .  , . . . . . . . . . .  ' . . . . . . . . . . .  1i6l.� Barrel forming machine, J. Hauenoteln . . . . . . . . . . . 500,991 Bearlnll •• material for applying 011 to axle, G. J .  Cb urch ward . . . . . . . . . . . . . . . . . . .  , . • . . .  . . . .  . . . . .  . . . . .  561),689 

.teln . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 834 
tu���I;'.hi�' �e�k.����: : : : :  : : : : : : : : : : : : : :  : : : : : :  lm Furnace. G. E. Lenbart . . . . . . . . . . . . . . . . . . . . . . . . . . . .  . .  Fumace. J. W .  F .  Sole . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  .. Fuse, automattc, H. C. Reagan, Jr . . . . . . . . . . . . . . . . . . 500,819 
8::.; :-p��':.r::'·j: Om"ake.·.·.·:.·.·::.·.·::.·.·::.·.·::.·:.·: �� 
g:�':e�:�u��i-t':rS7.n:��i;'iiois: : : : : : : : : : : : : : : : : :  �:m 
8:'!:�8�T�':l'm:bt iI������g::;.;ii:L: Biie':� 600.642 inlier (rel •• ue) . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  11,M! &: :����i����a������klii�· meCtianism' fo':: m: 600

.920 N. Dickerson . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  600,784 Gas. �nntact1Q'e 01 Illuminating. C. �. lJ$u); . . . . ijOO,900 

© 1896 SCIENTIFIC AMERICAN, INC.



JUNE 6, 18<)6. J J (ieutifi( �tUeri(all. 
flas wells. purilyinll attachment for. F. A. W. I Shaft support, vehicle. E. L. Bucklngbam •• . . . . . . . .  560,961 i 
Gat�av��e 'Eiid ·�aie." sii.iinii g .. te:· · · · · · · · · . . . . . . . . 500.788 �grJil�r:,��j. ��fn:' Jdo

An��:;'l��·atid opera� 500.88i I WE SELL DIRECT TO 
PURCHASER. 

Oate. C. Atwood . . . . . . . . . . • . . . . . . . . . . . . . . • . . . . . .  , . . . . .  500, tint mecbanlsm fOrt F. C�a'ioner . . . . . . . .  _. . . . . .  681, ----------------------
a:�:· �: �j>ho'"t:����.�: : : : : : : : : : : : : : : : : : : : : : : : : : : : : :  500. �g:r.,�·tu���'ti�E���I��Z'�.�I.�I��: .� •. ����:: 716 O R D I N A  It Y lU TES. 

Buy of us and save 
fle����io:���t��. 100 

6earillJl, cone. J. H. Buckley . . . . .  . . . . . . . . . . . . . .  . . . .  Sboestring fastener, E. J . Luut... . . . . . . . . . . . . . . . . . . .  .009 i I n .lde P a  .. e .  each i n .ertlon - - ., S cent. R l i n e  
g:�:�:�g�: ���.

C
�t���������: . . . • . . . . . . . . . . . .  500,818 �ggr��'t�:S���d.?Vt��S�IIJi��uon : : : : : : : : : : : : : : : :  �:m 1 1I1le!' P IlRe. ,,"ch i n.m i on • • • •  $} . O O  Il I I " "  1 1 g h t dynamo. List 

P!"!ge. f450. Price to you. �. Long time, easy 
�l!yments. Other sizes. 
Write us. State what 
y_ou want. gl�s����g��f�u�·a�::::.'twj"jo;.·maniiiactur� 500.696 �lfr:�rc'i:¥.p.F.f>��I�,;�O����: : : : : . : : : : : : : : : : : : :  � H� �teB� �':'':ed�f AaverUBements. Special and 

Inll wire and sbeet. W. E. Smltb . . . . . . . . . . . . . . . .  500.759 Slelgb. T. G. Mandt. .  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  56 l'he abov" are CnaNes per ""aLe IIne-abollt eight Glass mould dipping and opeulng apparatus. Sliding lIate. J. O. Moss . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  500. ..or';s per line. 'J'hls notice SDOWS the wldtb of tbe Hue. COlemanl Jr,. & R!lnyon. . . . . . . . . . . . . . . . . . . . . . . . . . Siull or nall strip. H. H. Bulrwn. . . . . . . . . . . . . . . . . . . . .  sud Is set I n  ""ate typ�. llln .. ravlnils may head adver. 
Hobart Electric Mlg .Co . 

Troy. Ob lo. 
Gla88 pOlish ng machme. E. J. Holfman , . . . . . . . . . . . Sole leveling machine. A. K. Washburn.. . . . . .  . • • . .  tlsemems at t.he same I'ate per llI/ate line. bv measure-�Ia •• press. C. Kuhlewmd . . . . . . . . . . . . . . . . . . . . . . . . . .  Speed changlnll mechanism. Woodrn1l' & McCabe. memo as t,he leu.er press. AdvertIsementS must be F E D E R A L  B E N C H  P U N C H  hold. obtaining. H. A. Hunlcke . . . . . . . . . . . . . . . . .  . • . .  Speed IUdlcator. A. B. Holson . . . . . .  • • .  . • • . • . . .  . . . .  received at Publication Office as earlv as Thursday 
a�:I'i:"�?�d�����=���\�:.�:.?:�

I
.���: : : : : : : : : : : :: ��e:II�w::r�·at.;�c!!�I:g:.'.iig: . .  • • • •  . . 

• • • •  . . · • . . .  . mornlnll to appear I n  the 10ilOwlnil week's Issue. 10" blgb. 10" long. wIth lever :u ' 

a���i.fg ��IKni8iiing iDaci"iiioi; li.::A.: 'AXteii: : : : :  ��:J' a��lill!����OW 'wii: combination: ·w::A.: 
500.815 I Frazee.. . . . . .  . . . . .  . . . . . .  . . . . . . . . . . . . . . . . . . . . . . . . . . .  500.899 

��n:\a�� r-�AlIbt'h�M�l:"��n�h
u
y��� 

plate �" from edlle. Neat. strong. 
and durable. Price with dies for 
one size bole, ,15; extra diets for round bole. per set ,1. Grlndiug antlfrlctlon balls, mechanism for, G. F. 

Simonds " . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  500.940, 
Gripper. F. J .  Gorrl .. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 
Gun. machine, T. R. ()OOk . . . 0 • • • • • • • • • • • • • • • • • • • • • • •  
Hammer. I). M. Burns . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 
I1:fn

b���b:g:��\� �a�h���:G: ii CBr,j;.j,·::: ·::::.: . 
Hat. umbrella aud mn1l'hOlde!l T. Collins . . . . . . . . . . 
�:i::::J�aJ�ag:;lc�: �-Jm.mc: 'j : 'V': 'si,j,ji: : :  
Heater. See Feed water heater. Water heater. 
Heating attachment. U. P. Myers . . . . . . . . . . . . . . . . . .  S6l..020 
Heel burnlsblng tool. boot or shoe. Z. Beaudry . . .  500.832 
Heel trlmmlnll and raDdlng machine. A. S. Vo.e. 500.82. 
Hld

ri'.�::r�. W".l':":;.;'ca�:"':.':t.��� . . ��':':���� . ��� S6l..021 
M��'f.:� s��t�o

\
��g:

e
g;.�b��k'.

eny . . • • . . • • . . . • . . . . . . .  500.869 
I1����:11�il���t�r.

C
T �W:t'M:;:'ii: : : : : : : : : : : : : : : : : : :  �:bl� 

Hydrocarbou borner. G. H. Sberman . . . . . . . . . . . . . . . 5OO,flM 
t:J'e�tl��0�U�8�S.P���m�e fo;,: 'P: 'X: coiip&i: : : :  �::Ws 
Indicator. See Copylst·s line Indicator. 8peed 

Indicator. Insect remover and destroyer. W. Reeder . . . • • . • • •  500,932 
Jar holder. F. E. Russell,Jr . . . . . . . . . . . . . . . . . . . . . . . . .  561.064 
Jol.t banger. J. C. Summerer . . . . . . . . . . . . . . . . . . . . . .  500.947 
Journal beario!!. self O1l1nll. F. H. Perry . . . •  o <  • • • • •  1i6l,028 
KeHle tilter. F. D. Metcalf . . . . . . . . . . . . . . . . . . . . . . . .  500.732 
Kneader and mixer. I. Hendersou . . . . . . . . . . . . . . . . . .  500,794 
Knlttll1.ll machine cam ring, L. N. I). Williams . • • .  S61.039 
Knlttlnl' macblne. circular. A. J. Gullch . . . . . . . . . . . 500,712 
Knlttlnll machine ueedle bar or cylinder. L. N. 

D. Wi l liams . . . .  " . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  66l.038 
Knitting macblne ueedle picking device. L. N. D. 

Williams, . . . . . . . . . . . . . . . . . . . .  " . ,  . . . . . . .  , . . . . . . . . . .  S6l. 
KnittlDJjtmachine. rib. I�. N. D. Williams . . . . . . . • . .  
Label for rol\s of ribbon. F. Coster . . . . . . . . . . . . . . . . .  . 
La.kes, produciIlJl. E. 8roemme . . . . . . . . . . . . . . . . . . . • •• 
t::::g: �1���8:. �?i':���ill!J,;.:.-:a��.�� : : : : : : : : : : : 
t::::�.h,,��;{c

l
��

n
���

e
laa�s

R
�?�: : : : : : : : : : : : : : 500. 

Lamp. electriC arc, Haines & Fernald . . . • . . . • . . • • . •  560,7'92 
t:::'fo�����

t
zl::'�'!=�.

t
:.�: .

C
: ����: : : : : : : : : : : : :  =� 

Lastlug boot or sboe toes. macblne for. O. Crld. 
die . . . . . . . . . . . . . " . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 500.896 

Lasting machine. E. E. Worcester . . . . . . . . . . . . . . . . . .  500,767 
Latch. C. H. Ayars . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . liOO,888 
Lavatory, R. Parri.h . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  561.1l26 
Lavatory appliance. R. Parrish . . . . . . . . . . . . . . . . . . . . .. S6l..027 
Leather. ta"lug. S. CbadWlck . . . .  " . . . . . . . . . . . . . . . .  S61.0« 
Leather workiIIII machine. J. Cryderman . . . . . . . . . .  500.732 Lellgiu. J. R. Barroll . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 500.831 
Lid support. C. N. Choate . . . . . . . . . . . . . . . . . . . . . . . . . . . . 500 
Lightning arrester. W. Coopel . . . . . . . . . . . . . . . . . . . . . . Ii61 
Locker, "arment, J. Peter . . . . . . . . . . . . . . . . . . . . . . . . . . 500 
Locomotive. comblnatlou. J. Y. McConnell.  . . . . .  .. 
Loeomotlve. electric. J. C. Henry (rel88ue) • . .  11.M2. 
Locomotive .. system of supplyll1.ll wat'!r to. A. L. 

Rlcb . . . . .  . . . .  . . .  . . . •  . .  . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  500.822 
1;gg::: :g���l:·;������'td.k���c�r:�:�.�: : : : : : :  =� 
Loom temple. W. H. Flttz . . . . . . . . . . . . . . . . . . . . . . . . . . . 500.701 
Loom thread parter. J. H. Northrop, . . . . . . . . . . . . . .  500,745 
h���h

ca
��ni';c�T�����' iomiin&-": C: · F: 'Scam: 500.723 

Matr:::�giiii';;': H:O: Clau.�n: : :: : : : : : : : : : : :: : : :: : : : :  �:� M�t holder. C. P. Lougbrldge . . . . . . . . . . . . . . . . . . . . . .  66l.0lI 
Meter. See Water meter. 
Milk can. condensed. A. A. Smltb . . . . . . . . . . . . . . . . . . 600.948 
Mill. See Bark 00111. Stamp mill. Windmill. 
Mining machine. E. S. & W. A. McKinlay .. . . . . . . . . S61.028 
�gl�:�

a
ge!1��ri'.�*';.

b
°.Wt:�tronaii.;;,iii:; motor: 5OO.1D1 

Mucilage receptacle or can. W. E. Lawrence . . . . . .  500.725 
Music box. P. T. A. Rodeck . . . . . . . . . . . . .. . . . . . . . . . . . . 500.936 
Musical Instrument. C. L. Weser . . . . . . . . . . . . , . . . . . . .  000.665 
Mu.lcal lustrument, composite. W. Langenfeld • . .  66l.0l' Mu.lcal sounds by electricity. apparatus for pro-

ducing. G. Breed . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 500.679 
tI:�ie�?::::I: .t·F���yie8:· : : : : : : : : : : : : : : : : : : : : : : :  �� 
Necktie. G. Carlsou . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 500,686 
Nozzle. R. Wise . . . . . ... . . . . . . . . . . . . . . . . . . . . . . . . ... . ... 66l.069 
Nozzle. watering cart. Stahl & Allen . . . . . . . . . . . . . . . .  66l.006 
Nut blank machine. G. B. Lamb . . . . . . . . . . . . . . . . . . . 500.657 
Oar, T. Donlap . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  500,980 
011' set webs. apparatus for handling. L. W. South· 

Jeate . . . • . . . . . . . • . . . • . . • • . . . • . . . . . . . • . . . • . . . . . . . . . .  
Oil:burner. A .  R. Welcb . . . . . . . . . . . . . . . . . . . . . . . . . . . .  . . 

gn :����
n
:t���t����: �i.��a�o;.::.::: : : : : : : : : : : : : :  

Ore drier. J .  P .  WetberllL .  . . . . . . . . . . . . . . . . . . . . . . . . . . 500, 
Ore dryinll apparatus. W. A. Kon .. mau . . . . . . . . . . . . .  500.855 
Ore scouring apparatus. W. A. Koneman . . . . . . . . . . . 500,856 
Pencil and penholder attachmellt. lead, L. D. 

Van Valkenburg . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  500.8'/2 
Pbotollrapbic lIash U"ht apparatus, C. & F. H. 

Clilrord ' ' '  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  500.778 
Photograpblc paper • •  elf toning sensitive. 8cbo-

enfelder & Kehle . . . . . . . . . . . . . . . . . . . . . . . . . .  500.755. 500.756 
Plano. W. A. 8eln . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 1i61,041 
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�I�f��;, f�:::'���� $�}':;,.elL .  . . . . . . . . . . . . . . . . . . .  . . 
Plnce nez. J. Cottet . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 
Pipe coupl ioll. H. F. Noyes . . . . . . . . . . . . . . . . . . . . . . . .  . . 
;:���.e:tft.'bi:t:in�������I.� : : : : : : : : : : : : : : : : : : : : : : : :  
Planter. cbeck row corn, J. W .  Lindquist . . • • . . • . . .  

�I�!
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n
�tr�;::egi. 9fIW'W-aiers: : : :: . : : : : : : : 

Preserving vessels, screw cap for. Lee & Hazard . .  
Prees1nll apparatu8,hydraultc.,J. RobertsoD.560.� 
Prlnter's galley. E. L. Holme . . . . . . . . . . . . . . . . . . . . . .  . 
Prlntlog machine. multicolor. H. A. W Wood . . . .  5OO.m 
Printing press reglsterlug mechanism, H. A. W. 

WOOd . . . . . .  , . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 
K:ll'ro��t��'t��ia�liD�j��

ge
�: : : : ,  : : : : :  : : : : : : : : : : : 

Railway. conduit electric. W. Lobach . . . . . . . . . . . .  . . 
Rai lway current collector. electriC. A. N. Connett. 
Railway nurrent collector. electric. Conuett & Detrick . . . . .  ' . . .  , . . .  ' . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  500,894 
Railway. ele3trlc. H. Brandenburll .. . . . . . . . . . . . . . . . .  500,678 
Railway. electriC. Jobn.on & Lundell . . . . . . . . . . . . . .  500.721 
Railway. electrIc. W. H. Jordan . . . . . . . . . . . . . . . . . . . .  500.903 
Railway. elevated electrIC. J. H. McGurty . . . . . . . . .  500.917 
Railway rail brace. H. Ell iot. Jr . . . . . . . . . . . • . . . . . . . •  500,982 
tt:ll::� �ll.s.rl:�:t!
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: � : : :  �:� Railway stook guard. Temple & Spencer . . . . . . . . . . .  500.765 

Railway Switch. W. H. Elliot . . . . . . . . . . . . . . . . . . . . . . . . 500,981 
Railway swltcb aud means for operatlull same. F. 

Newell... . . . . . . . . . . . . . . .  . .  . . . . . . . . . . . . . . . . . . . . . .  500,743 
ltll::� ��:�::.'·I:���a. �.JcI':1lE:3�: : : : : : : : : : : :  =� 
It:�:: It':.:.

a
Jr���: . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  500.692 

Rand "uard and knife. A. S. Vose . . . . • . . . . . . . . . • • . • •  S61.004 
Reamer. R. H. Elliott . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  500,787 
ReAl. See Carpenter's reel. Fishing reel 
Re"lster. See Casb register. 
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Roller. See Road roller. 
Rolllnil suspension ralls. rolls for. J. W. Tbomas . . 500. 
Ig��i�:'g��ri�r:n:�

u
��iiitie: ·ii. X: 'imbier:::: �: 

Saddle. C. E. Dyer . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  500. 
Sand box. D. Mtlyer . . . . . . . . . . . . . . . . • . . . . . . . . . . . . . .  

Sasb balanclug device. P. Marsball . . . . . . . . . . . . . . . .  . 
Sa.h fastener. Pbelps & Daw . . . . . . . . . . . . . . . . . . . . . .  . .  
Saw collars, saW8. etc •• machine for lUinding, F. 

Cbal\oner • . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
Screw. jack. Rieli' & Klndlen • . . . . . . . . . . . . . . . . . . . . . . . .  
Seal lock. E. B. Weigle . . . . . . . . . . . . . . . . . . . . . . . . . . . .  . .  
�:�:r:t'��I'We�

og�n'"��r.!g,,!8:p�a��;,:el
\ 
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Separator and amalgamator. combined. L. S. 
Pierce . • . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  , . . . . . . . . .  1iftI,750 

Sewln� machine. tl. Borton . . . . . . . . . . . . . . . . . . . . . . . . 66l.1!43 8ewlng machine sbuttle driving mecbanism. Fow-
ler & Warren . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  500.704 

Sewing maCblne tension. J. F. Hardy . . . . . . . . . . . . . . .  1iftI,793 
Sewing macbloe tension device. W. A. Mack . .. . .. 66l.011 
Sewlnl' macblne welt lIuldlug mechauism. Fowler 

& Warren . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  500,706 Sbade for chimneys. canopy. J. D. Warren . . . • . . . .  �664 
Bhatt hanger. W. M. Byrd .. . . . . . . . . . . . . . . . . . . . . . . . .. . 600,'I'l6 

Sta��:&.Pf"�w. f3frE.':J'�n� .����? ��. ����':. 500.699 I 
Stereotype matrices. settlnll. H. A. W. Wood . . . . .  500.882 I 

Stone planing machine attachment. C. A. Thom· I 
son . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  5OO.sn 
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8e!·B�i��:h,iiper: · · · · ·  
. . . . . · • •  

· · · · · · · · · · 
500,009 

, 
Stove. combined steam and bot water. J. E. I Dame . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  500,698 Sto, e. cooking. S. Boal . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  500,676 Sto:>��p1.�I:::�b���.��.� .���.��:.�?�����· . .  �: 500.969 SDECA FALLS MFG. COMPAn. Str'W��r�:�.�.��� .���.�����. ���:�· . .  �.���.� 500,69f I 695 Water St •• Seneca Falls. N. Y. 
Str'w. ':fn'A:�s���. ���. ��������:.��?:��?:. �: 500.768 AMERICAN PATENTS. - AN INTER-
Ss!!.rl
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. . . . . . . . . . . . . . . . . . . . . . . . S61.024 esting and valuable t"bl" showln" the number of patent s  

u na " Jrranted for the various su bjects upon ,..h ich petitions Switch. M. Miller .. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  5OO,8U have been IIled from the be�innin2 down to DecelDber SWItch box. controllable. J. Van Vleck . . . . . . . . . . . . .  500,700 31. 169f. Contained in I"CI E"TIFIC AMERICAS Sup-ta�l!�e·8��1l38��cia�:l!�hel\ & Gillespie . . . . . . . . . 66l.05II r�i:��";,!.
a�3fr��'!TI.n::��: .. I�r�

ents. To be bad at 
Tank. See Water closet lIush tank. 
Telephone circuit. J. S. Stone .. . . . . . . . . . . . . . . . . . . . . .  . 
�:l:gg��: ��gh'����:.r�:�W�·�. !fi�:���: : : : : :  Telepbone lines. busy sll'nal for. C .  E. Etcrlbner . . .  
��\1r�g�J1'i:.���Pp':' J��::���I. �.����::: : : : : : : : 
�1¥�I�'eli1J�s:g�;,i:W.: ·E� ·sieliij,iich·.:: ·. ·. ·. ·. ·. : : .·.: ·.'. 

. P O W E R  & F O O T  I S H A P E R S . P L A N E. R S  D R I L LS 
L. AT H E S. �:oC�LNpE.pr,�gP ��T�Llcitul��t[ S E BA S T I A N  L AT H E.  CO 1 2 0  C U LVERT 5T, C I N C I NNAT I .  O .  

LATHES  Tires, protective armor for pneumatic, O. A. Zan . Tool. combination, A. A. Tatter88l1 . . . . . . . . . . . • • . . . .  Toy. A. L. Bernardin . . . . . . . . . . . . . . . . . . . . .  . . . . . . . . . . . For Electrical and 
�g�: .f.;&:�:I�':r�A: F;.eygang·::::::::::::.�·� Experimental Work. 
Toy furniture. J. E. Wilton. . . . . . . . . . . . . .  . . . . . . . .  . . .  For Gunsmiths and 

��� h3!�
e
d ... !e'i-a��I�oie· ira ·: . . • • •  . . · • . . · · · · · ·  Tool Makers. 

Trap and;grappllng device. combfned, A. B. Clay. Shop Work. For BI!��I�re.'i>':i���
hlne 

Tre�o;:';'j[ei: oranii;'; 'P: . F:' Brown.::: : : : : : : : : : : : :  : : : : IT SImd f<n" CatalogJu and PricllB. 1 
�������::'�:::�:n���y: .� •. �:. ��.�.: : : : : : : : : : : : :  W .  F .  a JOHN BARNES C O  . • 1 9 99 Ruby S t  • • Rocklord. l I I .  

ar Smd stamp for catalogue of 
machinists' tool8. 
CHAN DLER & FAR QU HAR, 

38 Federal St • •  Bosto n,  Mass. 

W E · H O I1 S I� A � D  COLD" RO vl M . -BY 
R G. H.tfleld. With directions Lor comtructlon. Four 
engravtngs. Contained in SCIENTI FIC A �IER]CA.N SUP. 
PLEMENT. No • .• ! I .  Price 10 cents. To �e had at this 
Office ana from an newsdealers 

.., f ,. II> "" 
E � GO "'" I- U> . !' . 

Drop Forging Plants 
for B I OYCLE  wo rk. 

Will quote on complete Plants. Dies. and 
Tools. IT Send f<n" catalo<iue D. F. 

The B i l l i ngs & Spencer 00.  
��g�; WeIj[�i�fE:Vliii.: : : : : : : : : : : : : : : : : · : : : : : · : : :  FIN EST A N D  FASTEST _ Truck. mlnmg macbine. H. B. Dlerdorlr (rel.sue). HARTFORD CONN.  U .  S. A .  
��: ��!¥t�st.1dlo�1:��·: : · : : : : : : : : : : : : : : : : : : : : : : : :  _HE R IVETT LATHE TRANSITS AND LEVELING INSTRUMENTS. Twisting machine. G. L. 8rownell . . . . . . . . . . . . . . . . . .  

PLU MBERS'  IRON  LEVEL W i t l  I I  uble 
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w."li:::���.

i
��: .�:.�:.�.��.::·::::.500.900: Faneui l  Watch Tool 00 P�un�b. 
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• Ii I I I I ,, �perlal 
V I J W S b 1 -- Boston.  Mass •• U .S .A. , I .gt":t;: 
V:I�:: :8d:.'!}?'dodller.. .���. :: : : : : : : : : : : : : : : : : : : : : : :  : Wlth the new attachmep�the Rlvett Automatlc Cbuck _ _  .. • _ _ .... rlse and 
Vv
a
am
lvpe'mar

stea
k
m
,n:IIIIml

ac
ne
h'lnEe, .CJ 

•
• KF

n
.
aJ>

r.
�p 

·e·,;.:· . .
. .

. · . .
. .
. ·. 

.
. .
. •
•
.
. .
.
.
.
•
. I Closer. from 100$ to .,..,.. more work can be done. fan of 

- Ro ' 0  
NEW T O O L S  N EW CATAI OG U S all plplng . •  Prlce ,2.25. Size 12 Inch. For book on tbe level 

V6Iletable cutter aUd grate'A, A . •  Hofmann . . . . . .  ' ' "  , E, 1 96 , C. F R I C H A R DSON &. SON, 
�:g:�I: ��:.1�g':�:�dr.�. Itt';bir.rr'���:: : : : · · : :  I •••••••••••••••••••••••••••• I'. O. Box 917, A T HO l "  MA ,., S  . . U.  S. A . 

;�g�. �r�t�j,�g��g: ·w: X: Koneiii"';:: : : : : : : : :
. 

HARDENED EDGE : �:Cs���'g�ngp?::�:;!��. ta�::��: : : : : : : : : : : : : :  • PR IESTMAN SAFETY O I L  ENG I N E  
W t h b f t Ji" �. • 0 STEEL SQUAR ES . " Phe.wmenaUlI low in COBt o· op' eratw..."-Frankllu Inst. a c ow as ener. . �nk. . .  . . . . . . . . . . . . . . . . . . . • J 

Watchcase sl'rlnll'. F. Mlok. . . . . . . . . . . . . . . . . . . . .  . . • •  Warranted accurate. Not IIraduated. • � �' I TH I<: It K NOT Watch stem fastener. E. Flotron . . . . . . . . . . . . . . .  . . . . ,  l Inch\ ,I.50. 2 Inch. '2.00. S lncb. '2 50. • ' S'l'EA IU erosene. Gaso l i n e  
Water closet lIusb tank, M. L .  Mitchell . .  • • .  . • • . . . •  • ' A so 4�. 6. 9. and 12 Inch sizes. • � O R  • 

Water closet range . or latrloe. w88bout. J. F. I . IT CatalogJu of li'me 7'0018 fru. . K'i G I N EE It 
Wat!�ha:r:l"W 

. .  
· ·J 
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. . · 
. . · · • • · • . .  · · • • · . . • · . . • !!!Ao,87� • THE STARRETT co. Atho l MAS8 . .  t

EoCmOnat"lmC.
ica10·-:.r� .. c:".:i::T� • • . war s . . . . . . . . . . . . . . . . " . . . . .  u .  � I . L 8. 110% 13 U , 8 A • ,,', 

;ate
r, 
meter. L. H. Nash . . . . . . . . . . . . . . . . . . . . . . . . . . li6l,OOO •••••••••••••••••••••••••••• mg. Pumping. 

W���I.
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a'l.�"y�F.; :i!,':'�er� . . veiiiciJ8 561;001 PRIESTMAN & COMPANY . I nc .  
spring wheel. Wlud wheel. Th C rt' P t t Room :i SO, PH I I ,A D E L 1' H I A B O li lt8E ;�::I: 6: �a!F.:.-jiru.oii:: : : : : : : : : : : : : : : : : : : : : : : : : : : : :  e U IS a en 

;�:ls�:·a�:I:'ttt
Cow

�r;:rUgiii 'iroil ' and: sieei Dam per Regula to r 
disk aod spoke

i
H."f.. T. Ehrhardt . . . . . . . . . . . . . . 500.'186 Whiflletree hook. • L. Landis . . . . . . . . . . . . . . .  500,804. 66l.067 Wblflletree Iron. J. W. Joues . . . . . . . . . . . . . . . . . . . . . . . . 1i6l;0Ii6 

�l�S:i�I�"l:.�.:; ... g�[? : : : : : : : : : : : : : : : : : : : : : : : : : : : : : :  tIl.� Wludow cleaDlIIIr chair. metal. S. Rabluowltz • . . . •  500,11« Window Iluard fasteulug device. L. F. Ryan . . . . . . 500,937 
�mSg:l%�e�I:��I��eJe�i:.f����ra:tliiir: ·ii: 500,000 

Taylor . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 500,948 Wire covering machine, G. L 8rownell . . . . . . . . . . . .  500,682 Wire or COrd, machine for covering, G. L. 
wl..!�t���ler; ·c:·c: ·si .. e.;ard: : : : : : : : : : : : : : : : : : : : : : :  �l� :�:tg::�·a-:d �.;I��!lt·B: li: ·MU;.;;Y: : : :  : : :  Wrench. F. L. Sanders . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  . . 

TRADE M A  R K S. 
Beef and cbocolate. compouud of. La Societe 
Beet':.';.':l��c:;"��o���iid· oi: La'sociei;" ��� 28,316 

Blc�re� �:r1��8 ' ij,'e':;';''i: HaDiilton' Tnbe 'coDi� 28,317 

Bli::,tihelr' 'part,;: and ' ;,ooe880ries: 'Ritihmond 
28,299 

BI.cJ:r.c!::,�g.'l'J'I��y mea.: 'La ' societe · Anomj:me 28.llXl 
B��J���iiiiC" "!,eei: ;,oDipOtiu·.i· oi: La·societ·.; 

28,318 

Ele�:.'.�
n
l�';;u�:J:!I��.i' recepi.8.cle,; oontiiinu.g 28,3l11 Foo':l':�·:. i�CI����� cbooolliie: cooo.;: fOOd' P&.iie: 28.298 and bread and biscuits contalnlIIII sterilized raw mea.t powder, La Societe Anonyme ., La Lea���I'f' iiicb '&' Compan·y:::. ::::::::: .:: .:::::::::: :.� Medicated tOilet powder. tl. Dal.lmer & Sons . . . . . . . 28,002 Medlcme. granular elrervescent, Koebler & Hln-

oat�
c
:�d 

. oatmeai: . roiled; ' ·.i,i.iisci8ilne . . o';'imeai 28,300 , Company .. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  28.300 Plokled and canoed tonllues and mea� tripe and pb�s' feet. New York Fresb TrIpe Company . . . . 28,310 f:��"?1 �g:"'.it�.:;�::'Ptnie· · iilOOd:· ·iti;,iii.iinii 28�291 
Re';;�f�

ai�� ��T:�';.':.� B3t���;.�� �:g:g:is: and 28.001 auemla, M. J. Urelteobacb Company . . . . . . . . . . . .  28,00!l Remedy for coughs. colds. and broncblal and 
C
UI-

Re.:�';"'1o�Ir�..:.�':.':;b�: �11��':P� t.gf�� e
J; 

28,1nl 
liquid. A. S. OIms . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  28,aK Rnbber vehicle tire .. bag .. �r other articles of 
����:.
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UnS::'.:'ear. COoper' Mau'ufaCtDi-iug ' Comvan:V:: : : :  �� V6Iletabies and frUIta. certain named, F. H. Hammer . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  28,3(B 

DESIHNS. 
lIadge. J. M. Banker... . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  25,543 

Is tbe cbeapest aud most reliable. 'rbe only regulator guaranteed to change direction on a variatIOn of J4 of pound steam pressure. It will control any damper. 
IT Send for circular S. n. 

D' ESTE Ie. S E E LEY CO. 
2 9  to 33 HAVERHILL STREET. BOSTON 

Automatic W i re Form ing Machinery 
��I�td���_ sl:�I,!!b!!'1I 
�!llt;:ger 

ar()UJld· ... -::;;� 
s\red shape. 

SImd f<n" Circular W. B. 
THE E. J. MANVILLE 

MACHINE CO. �. O. Box 64. Waterb u ry. Conn. 

Little G iant Dr i l l1ng Machine 
W I T H  ST R A I GHT T A B LE. 

Purnl8hecl also wi th 8 ... lulI'lnll' table 
Arranged for both Hand and Power. 
Drills from � to 1� Inch bole. 
DrIlls to ceuter of 14 Inch circle� 
:f:31�..!

s
aAjg�:��t ��

ul�l'n';I:� spludle 
Feed has a run of , Incbes. 

IT Send f<n" fuUII lUustrated Catalogue. 
W E L L S  BROS. & C O . ,  

P. O. Box B, G reenfield, lliass. 

"My Well and what came out of it." 
A story by the novelist Frank R. Stockton. 

"Your Well and what will come out of it." 
By tbe 

Poh1e Air Lift Pump 
Bulletins to tell yoo will be sent on application. 

The Ingersol l -Sergeant Dr i l l  00. 
HaJemeyer Bui lding.  26 Cortlandt Street. New York. 'I,GA1151QJl !f!!Is 
' . c�C,. .�fu��� 
ESTIMATES furni.hed forCOMPLETE CRUSHING PLArtrS �:nulacture MIN ING MACHINERY 3�::�i�tiOIL .. ales Iron Works. Dept. C. 650 Elston Av. Chicago,1II K:3::: I>: i8:e��·:: : : : � : : : : : : : : : : : : : : : : : : : : : : : : : : : :  �� 

CUSPidor
, 
vase. W. Westlake . . . . . . . . . . . . . • • . . • • . . . . . 25.547 I; THE ORNAMENTAL IRON INDUS-

�lect�ca 
s
lnstrument case, R. Shand . . . . . . . . . . . . . . .  i!'� trv.-Description of the method of manufacturinll 

SI:d
e: w: E.m��rb8i. : : : : : : . :  : : : : : : : : : : : : : : : : : : : : : : : : : : : �:650 9'i�Y;;:t��l�g�8�ntcg��:�:�t�� 
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PhPLEIIlMXliT. 

d
NfO. 1 0�

11
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d
rlce

l
10 cents. To be  had 

Whlmetree book. Hayden &: Wurst . . . . . .. . . . . . . . . . .  26,548 a IS 0 ce an rOm a newl eo ers. 

.\ pl"i n t P d  cOP'" of tbe syeclllcatlOn and drawinll of 
�:�:3�����e�ftf,�I'}��h�d arlo,Ea:�rs

t d:M'l�� 
� '1'C:Spa�n�

rd
d
e
::�J:

l
e::� 

s::�:h� n:t�:n: 'b��� 
Broadway New York. 

ennnci jall ,ul.u�n'l!1 may now be obtained bv the in ' 
veutors for any of the Inventions named In tbe fore­
�oing lI.t. provided they are simple. at a cost of � eacb' l If complicated the cost will be a little more. For full 
iustructlons address Munn & Co •• 361 Broadway. lilew York. other foreign patents may al80 be obtained. 

S I NTZ GAS E N G I N E  CO, 
GRAND RAPIDS. MICH., 

u. s. A. 
ltanufacturers of tbe S i ll t z  !'i'l n .  t j O Il R I" :r  n n d  lll lu' l n f' C� n M-and ( � IlM., l i ll f· "� II Ri n l! l!II . EBjDecially 
t1:C�rgg.for It:ri':

t
�i�

d 
m":''::'I.f� tured or natural gas - Boats and launches. Prices wltnin the reach of all . �g�

t
{,�� �:��ue. 

1'hls be;��:'ln{\teS�#::"ih
�
r Horse 

W E B!S'J'ER � actual horse power GAS ENGINE 
for $1 �O. le.s lO% discount for cash . 
:fu��s���{::i���fI"a��1J'l��. o���

t 
therefore we can make tbe

sl)
rice. Box� 

�a��
r
f��lf':'i,�tG:s'iJff��. 0 pounds. 

ar Write f<n" Special Cataloaue. 
W E II,",'I'Elt llI FG. ()O. W4 West 15th Street. CHICAGO 

FREE from 
�g:�\{c"a'i����s 

Greatest slmpliel-
��€lli\';�C�eF"gt. alogue by slmdinq 2 
2-cont stamp •• 
P. F. OLDS & SON.  
Tbe Gasoline Engine Builders. Box 418. LANSING, MICH. ito YOUR OWN Save money l Make 

• 
. -.� money printing for 

PRINTING 
otbers ! Type·settlng 
eas1. Printed rules. 

811i. PRESS Cor �rIte for catalo,:ue. 
cards, Circulars, &c p esses, type, cru:ds, 

.' Press for printing et'i'it�';fo�r-co. a small paper, $40. Meriden, Conn. 

MAN FG. SPECIALTI ES 
Dies. Tools. Models aud Special Machinery. Milling and 
Press Work. Electro platlIIII of all kinds. Satisfactory 
work guaranteed. 'I' HE I'A RK llI A N FG. C I I . ,  

9 2 0  Elm Street. N E W  H A V I<:N. C O N N .  

© 1896 SCIENTIFIC AMERICAN, INC.



Electricity To Electrical 
-;::;;:�

n; _
r.:fj�;;i ....  Workers, 

Mechanics ; J.! Machinists, Minen, 
cal and ArchitecturaJ Plumbers, Civil Engi· 
Drawing ; Plumbing ; neers, Draught8men, 
Architecture; Mining: Carpenters, Steam En-
Civil Engineering in gineen,Ste&m Fitten. 
all Branches; Steam References. Fr� ..4.P" 
Engineering (Stat'v.,  &:nd/CYI' Oir-
Loco. and Marine).' Stating $uhject 

The laten.Uonal un."8h to Study. 
Correspo.denee Sehool. 

.1/ yolt WtWc'iliiGKS and nrill l 
BUY ���T

o
C��;:�. I Grip, Great· 

est Capacitll 
and Dural>U­
itll, Cheap and 

'Ve�tcot t Chl\('k Co . . O n e i d n ,  l'i ,  Y . . v .  �. A . 
Ask JOT catalogue in EWJ/tsh. French Spantsh OT GtMr&an. 

I<" RST PRIZE A1: COLUMBIAN EXPO�I1:10N, 1893. 

LIDGERWOOD CABLEWAYS 
H O I ST A N D  CONV E Y  LOADS UP TO 
20 TONS. S P A N  S U P  TO 2 ,000 F E E T  
1 50 LIDGERWOOD CABLEWAVS SOLD A N D  ERECTED. 

20 �tt=� �.!i�'b��.:'::: g�� 
LID G E RWOOD MANU FACTU R I N G  CO. 

Send fOT Cab/.wall Sketcllu. --------------------------
A R C H I T E CT L E V E L '150 

I m p roved Transits & Levels 
Graduated entirely on our 
���fe

a�:��ln:t 
eM�nWO�I�; 

Fair. All kinds of Engineer. 
lng, Surveying and Drafting 
In.truments and Materials. 
;:alr.;d

l
¥�:�� ,f�\�

g
�� 

I. mentioned. 
QUEEN &: C O . ,  Inc., 

1 0 1 1  Che8t o u t  �t.,  
Philade lphia. 

nORMAII'S 
VULGAIIIZERS 

are u sed all over the world. 
Exclusive Manutacturers of Steam Ma­

cblnes for Rubber Stamp.. We also mue 
Dry Heat Volcanlzers. Complete oottlts 
from ,10 to '1,00 A 11 Stamp and Stencil 
Tools and Supplle.. BrBIIB and Steel Dies 
for all purpo.es. Beal., Engraving .and 
Die Slnkl-"JU>f all kInds. Establl.bed 1800. ---"'''-'''' 

.... Send fOT Cataloguu. 
THE J. F. W. DORMA N CO. 1�1 B. Fayette St., Ballimore, Md., U. S. A .  

Fords Patent 
Self-L n brleatlng SHEAVES 

For all c o m'mon 
bushed BLOCKS 
Increaseo . tbe lite 
tbreefold, tbe coat 
b'1 �oncen� 
Blocks Fru. 
Boston & Lockport 

143 !o�c:!e:;'t.\ St •• 

Bo.too, Mas •. Jr" Ordm Star Brand. 

ACETYLENE APPARATUS.-ACETY-
lene number of tbe SCIJ:NTItrIC AMERICAN SUPPLE. 
MBNT, describing, with ful l  i l lustrations, the moat 
recent. l!Iimple. or home made and commercial appamtu8 
tor generatlDJ( acetylene on the hlflle and small scale. 
1.'he Iilas &II made for and used by the mICro8copist and 
student ; its nee in the magic lantern. The new French 
table lamp making· Its own acetylene. Contained In 
SCIENTIFIC AM ERICAN SUPPLEMENT, No. IO�1. 
Price 10 cento. To be bad at omce. 

Green River Patent Spiral Fluted Reamers. 

Roughing and Fin ish i ng Taper Reamers. 
Send for Catalogue. 

Wiley &; RU8I611 1lfg. 00" GreeD1ield, &8., U. 8. A. 

The Practical Trousers 
Hanger and Press 

Automatic Lawn Mower Sharpener 
Yon pu.b tbe lawn 

mfi":th �':.U'.:���:&� 
grind your lawn mower 
p e r f e c t l y true and 
sharp In /tss than om 
minute. Adjnstable to 
any .bape or diameter 
of lawn Mower. Will 
la8t 20 years. nr Smd frrr circular. 
Size 10, � 14.16, 18. 20 
���,i.�l, .r.J:TilklO 

THE AUTOMATIC LAWN MOWER SHARPENER CO. 
7 1 -73 STATE ST., DETROIT, MICH. 

M K I N LEY'S K N I FE I If Ink and paper conld sbow np steel and PIlarl u tbey are, every reader C would be unbappy until be owned tbe knife .bown In tbl_ cut. It I_ tbe beot 
knife tbat can be made. Blade. are blgbest grade ot razor .teel, band forged, tile te.ted, warranted, .trong 
enougb tor anytblng, tine enough for a quill. pen

.
, welgbs two ounces, 8 bladeo. Prloe wltb ebony handle, 'L25 ; I ivory, 'LliO; choicest pesrl, . 

:drl:t�
s
�J'���e

all.,0;"����: THE . BICYCLE : ITS INFLUENCE IN 
Our trade Is wltb con_umera Health and DI8eaee.-By 1>. M. Hammond. M.D. A val. direct. Sendtor freell).

�
age uable and Interesti,", paper in which the .nbJect Is ex. 

. ��:,!:,�::"and " ow 
��"e

s
��"'e

el
J th"eR�;�I!

r
�:'p!�s�i�I:,o:!�rtb":

a
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d
1;l,I:�s� �:i MAHER &: GROSH the cycle by �eraons diseased . Contained In SC'EST1 FIC 

40 A STREET, ' ��l�:�� �t t}i1��Iif: K.iri� �� �'lt�ws�r:raJ? cen
t& 

TO I.EDO, O H IO • 

llRILUNG MACHINER1 
MANUI'AC TU RED BY 

WILLIAMS BROTH ERS. 
ITHACA. N.V: 

MOUNTED OR ON S I LLS;FOR 
DEEP Oft SHALLOW WELLS,'WITHI 
STEAM OR HORSE POWER 

....,_.co_"" c-:. __ 
:".O R  c���� 

MAN UFAC'I'URE UF BICY CLES. -A 
very com prehensive a.rticle fIllVinll the deta i ls o f  con·· 
!truction of evt>ry part or these vehtcleli. With 15 en­
Ilruvinlls. ContRil Jed in SCI F. N TIFIC A MERICAN SuP· 
PI.J:M ENT. No. 90S. Price IU cent •. To be had at tbls 
omce and from all new!dealers. 

No DIRT. No SMOKE. N o  NOISE. 

THE EAST · RIVER GAS TUNNEL : 
Note. on the Construction ot.-By W. I. Aims, C.E. De­
scription of the method of eonet.ructin/l the tunnel em­
ployed by the ERst River Ga. Company to permit of tbe 
extension ot.tte maIDS into tbe city of New York. With 
3 i l Justrationa. Conta.ined in SC IENTIPIC AMERICAN 
SUPPLEMENT, No. 1 O��. Price 10 cents. To be had at 
this omce and from all newsdealers. 

PRENTISS Cfb���AR 
AND ALL KINDS 01' 

SYN C H R O N I Z E D  C LOCKS 
RELIABLE A ND  PERFECT. IY"" Send for lllmtrated Cataloglu No. 2'IIl6 

PR ENTISS I M PROVED CLOCK CO. 
49 Dey St. , New York City. 

No LICENSE. 

PENNSYLVAN IA IRON WORKS COMPANY, 
B U I L D E R S  O F  T H E  

" l lOIE"  lAS -
• • •  AND . ,  

IASOLI N E  E N I I N E S  
for Stationary and 

Marine Service. 

IT Catalogues and PrieM on appUcation. 

Address, 50th Street and Lancaster Avenue, PHILADELPHIA, U .  S. A. �hain B ELTING of Various Styles, ELEVATORS,  CONVEYORS'� 
COA L MINING aDd HA N D L I N G  M A C H I N E R Y. 

The J E FFREY M A N U FACTU R I N C  CO., COLU M B US, O. IY"" Stnd fOT /au Cataloglu "c." Brancbe.: CHICAGO-NEW YORIL 

If you own 
a good 

HORSE 
AND 
CARRIAGE 
you will be 
Interested 
in our 
B E LL ODOM E T E R 
..!� ��1���Je

o
�!'?

n
:}I� ���t=Yofall::r'k::'�e,; 

:-:�rgefr{�:.r ������:��
e
j��·w�':;'����� 

by mell, es.OO. In ordering _end helgbt of rear ·wheel. nr Wtitt fOT Descriptive C(rcu/ar. 
Dayls, Stebbens & Co., 33  Sudbury St. ,  Boston, Masl. 

Buy TElE P H O N ES� 
That A re Good-Not "C heap Thlna •. " 
Tbe dlll'erence In co.t I. little. We guar­

antee our apparatus and guarantee our cus .. 
tomera agaln.t los. by patent .uit.. Our guar­
antee and Instruments are both aood. 

Western Telephone Construction Co. 
250 So. Clinton street, CHICAGO 

Largest Manufacturer. of 
Teleplione8 in the United Statu 

for Loog or Sbort Distance U_e. AI." 
Ioterlor or Warebou.e 'l'elepbone.. Sent 
on trial to reopon.lble partie.. Sold thou· 
.and • . during tbe last two years, every 
one a 8ucce88. 
IT" Send fOT C(rcular and TesUmoMal8. 

Jul ius Andrae & Sons Co. 

TUBULAR 
DRIVING LAMP. 

g: !Mb:o�n
Jio�

e
�

e
�.o�:i. 

IT give. a clear, Wbll! IIgbt. 
IT I. Ilke an engine bead· 

li�bt . .  
I T  ���-:r.f��::.l�:o"���t 
I T  bums kerosene, 

Send for bo,k (fru). 
R. E.  DI ETZ CO., 60 Lalght Stree�t, New York. 

Mtntion tM. paper and aet 'Pulal dwco .... t. 
....... �M..-ESTABLISHED 1 840. 

The GRAMOPHONE 
Price $ 1 2.00 

The New--­

Talking Machine 
Repruc1uces Songs, Speeches, 
Instrumental Music. � � � 

Records Incfestructib1e. 
Only 50 cents each � 

BERLINER GRAMOPHONE 00. , 
Sole Manufacturers and tlcensers, 1 026- 1028 Filbert St., Philadelphia, Pa. 

tor Ladles' u.e. Broad and comfortable, and Ifllaran­teed to bold It • •  bape. Mo.t sensible and .ervlceable 
Saddle In tbe market. Twenty year.' experience In 
working leatber ena bles us to mue good thl. claim. 

A L L  STY I.E!'! n "' I\: T J .EMEN ' s  SA D D J .ES 
al.o. Ask for tbe I11I\\II1 It yonr deeler will not sup. 
ply yoo, we will semi. prer.a[d, on receipt of pnoe : 
Ladles', e4.00; Gentlemen II, ea.oo. .F'urntshed with 
clip fOT T OT L .tat po&t. 

THE DUGUID SADDLERY CO., Syracule, N. Y. 

HAND MADE 
BICYCLES 

WHITMAN -
� 
EXCELLENCE 

Tbe Wbltman Saddle Co., wltb tbelr 25 ye8.l'8' reputation for honest saddies 
and eque.trlan g o o  d .-wltb their 
world • .wIde fame for standard band­
made output, wltb tbelr motto • . • 

.• Whi t m a u  Meau8 Exce l l ence "  
are now producing • • • • . • • • 

HAN D MADE B I CY CL E S  
Perfect Bearing. Superior Beanty. 
Exceptional Dnrablllty, Excelling In 
every featnre ot Hone.� Construction 

The WH I T M A N · $ 1 00  
The PAT R I OT · $85 

Whitman Excellence In Every Part . 
Backed by Wbltman Guarantee • • • 

Catalo(/1U on Application. • • • • • 

Write for agency In your town. It 
our wheel. are not on sale there. 

Whitman 
Mean8 
Excellence 

WH ITMAN SADDLE CO. 
1 1 8 Chambers St., N .  Y. 

never W&8 pnt on anythIng that wun't _·clus. 
That name. bas stood tor Simple, plain, unvar­
nl.bed Integrity, and hence It I. pnt On the • . .  

• • H U N T E R  CYC LES IY"" Send fOT Cataloglu. 
H U NT E R  A R M S  CO • •  FU LTON ,  N .  Y.  

B I CYCLE LANTE R N  

GHARM 
Set wltb two prettr 

geru •. Nickel silver or 
gold plate. By mall, 25 cent. In stamp .. 
Per dozen, '2.00. 
.... Jew.lT1/ Cat. Pru. 

THE FADING OF PIGMENTS.-A PA-
per by Capt. W. DeW. Abney. dlscu.slng the aCLlon of 
the variou! rays of the spectrum upon colore. Contained 
In SC' �NTI "IC A M lC lU CAN SUPPLEMENT, No. 1 0 1 6. 
Price 10 ce�ts. To be bad at this omce and from all 
newldea.Jerl. 

Subscribe for the 

Scientific American 
Supplement. 

$5 ,00 per Annum. 

Better subscribe, as it Is not always obtainable 
on news stands. 

Nearly every lBBue contains the latest reports of 
discoveries and experiment ! by leading scientists 
in Europe and America on 

ROENTC E N  PHOTOCRAPHY , 
Also the latest news in all departments of Scienhoo 
and Engineering A bstracts a nd Report s  ot t e 
leading Scientific Societies all over the world, etc. 
AddreBII 

M U N N  & COM PANY, 
36 1 BROADWAY. NEW YORK. 

© 1896 SCIENTIFIC AMERICAN, INC.



BOOKS ON E LECTRICITY AND MAGN ETISM 
JUST READY. 

A CatalQgue of BookS on Electricity Magnetism. Electrical Jllngineerilll<. Electric Llf,htlng, Electric Rail-
r�{;p��:e����o��'i.�?�V.°�d°'bg�:t"!\�b���'!: 
32 pages. Sen� free to any one In any part of the world who WIll fnrnlsh his addre&B. 

KE N R Y C A R E Y  B A I R D " CO. 
INDUSTRIAl. PUBLISHERS,BoOKSELLBRS 4; IMPORTERS 

� 1 0  Wal n u t  1St., Philadelphia, PR., U. S. A.  

The Inland Printer 
�g:lau�tl��aWtil�l:,e �����lrr.s'i.!.l)U%�p�1/�� the first of e-:ery mont�. Replete with varuable wch-
:�':l m�os='!:>:'.""8��s ttxfe:ee�i:;fr�t�r�gr e�:;; months :  20 cents per COpY-DOne free. 
I NLAND PRI NTER CO., 2 1 2·2 1 4  Monroe St .• Ch icago 

THE GLASS AND POTTERY WORLD 
of Chicago. has now a larger regular circulation than all other papers In Its line. It Is the most elegantly Prlntedl beautifully l1lustraWd. widely circulated and read of al journals In the line of Glass and Pottery in this country nence it is the most valuable as an ad vertising medium. 

��� 
�u  lte11 � I p 1 s l  � � 
� ,  with ease on Hartford � 
� T i r e s .  Their firm, � 
� elastic construction � � prevents l os s  � 
� of power and � 
� m akes rough � 
� - places smooth. � 
�H 3' � � a r ,.  � I I � The Standard Slngle.Tubes � � � � On most high grade bicycles. � � Can be had on any if you in- � � sisto The pleasure and safety of � � bicycling depend on proper tires. � 
� � � The Hartford Rubber Works Co. � � Haw YORK. HARTFORD CO . ..  � [� 

TURBINE W A T E R W H E E L S. 
SEND FOR PAMPH LET. 

.JAME8 LEFFEL '" (JO., 8prlac11e1d. Ohl., U. So A. 

Seventeenth Edition of 

Experimental Science 

KEV l8ED ANU ENLARGED. 
l � O l'nIU�. Dild 1 1 0  �lI p e l'b U u t. added. 

Jnst tbe thing for a holiday present for any man. woman.Atudent. teacher, or anyone interested to science. In tile new matter contained In the last edition will be found the Scientific Use of tile PhonQlll'8pb. the curious 
��hcaJt���s�:w k:g�n�r::��,,:-'W��c�R:i'sf��r�� 
::P��e����¥=�J'Nft�

b
��� ��lri:,xf:irk��� graphy� incmdtnJl' Hand Cameras. Cane Camera!, etc.; Sfstems of Electrical Distribution. Electrical Ore Flnd-

t;b,r��ct�:'fe"<8i'i,kJ';'of��c;,trtsia����\ =t��I�� oth,er ne" matter "hlch will prove of interest to 8CIen· tl1lc reade .... 
h:!.�����I:�rot'i!!�1 ��ll.al�.s:g.=.fr!: ,....�t'11d Jor -tllunrart'd CIrcuLar. 

M U N N  & CO., Publ ishers, 
Office of the SCI E N T I FIC A M E R ICAN, 

:a.l 8KOADWAY. NSW YOKK. I 

J ,itutifi, �mtri,au. 
u FInd out.the canse of this etrect; 
Or rather. say. the cause of this defect; 
For this etrect defective comes by canse." 

-Hamlet, Act 11. 
• * • * * .  

The .. etrect defective" In all typebar machines Is Alignment and 
Impression. and the cause of the one I. the Inevitable wear 
at the point where the typebars are hinged, and that of the 
other the Impossibility of the operator strtkllll< the keys with 
the varying force necessary to produce uniform impression. 

* * * * * * 

The No. 2 

Hammond 
I s  perfect in  all these respects. All the char­

JlET-M;m&�D TOOLS 
FOOT POWER 1!4lIIO���BII8, 
��a:8B::'IICHIIERY • We�\n Stock &ll � 
LEA D I N  C I.:o::.to .... 

1tA�'1I ��'!I!Yfor�Ill!�m.1 
THE WILKINSON co., ' 83 Randolph St., ChIOa ... 

acters are CAST on a shuttle and the Impres- I,I�HT and fine machinery a speCialty. Model and ex-
slon Is Independent of the operator's touch. :'�'fri'�:��i�'��kp��e��d��g:��lrJ' G�fiBm�g!.:Jl:?o� 

�"\��'\ * • • * • * 

The Hammond Typewriter CO.,---­

... ---40 1 East 62d Street, New York. 

��r:i�!1!te 
TYPE. WHEEL •• NODELI LEXPERIMENTAL WDRK.1MALL1IIta11Eft NDYUn[8 • ETC. "loW lDIIIIt anNCIL .aMI 100 ""aaAU .! N.l'. 

Reduced Rates to Pittsburg 

PROPOSALS. 
TO BU ILDERS : r::let�.,"rg���:��for .:��; 
and performing the labor for erecting and lnishlng re­
taiulng walls for two kitchen buildings of the Long Is­
land State Hospital at Kin�s Park, N. Y .• may be sent 
br mall or delivered In person up to 3:30 o'clock p, M., 
Wednesday. June 10. 18116, In John G, Deubertj President 
of the Board of Managers of the Long Is and Stste 
Hospital. in Room 107 Arbuckle Building, Brooklyn, 
N. Y •• at which time and' place the Board of Managers 
will receive and open all bids. pror,osais must be sent 
f::���::i:1; t��rt��gM�i':'J':t�ri'�l{h�wgtr:�rl�t1:� 
�:f:�;'n T�� :..o�s � �:�:rs d�,,::,r;�r w,'i. �:�tl�� 
terests 01 the State . .  Plans an:! specifications may be 
seen and forms of proposals obtained at the olllce of 
�r G8trr.;·otfc':,hl�1�.I�.t�;I�:f��1 �����tnSU�rI�� 
tendent. Kings Park, N. Y. 

Ie t Old CHEAP, STRONG. 
WA TERPROOr. 
��t ��:�t��r �}::i�: 

___ I OUtlasts 7'£n or Iron. A durable substitute 
The Prohibition National Convention will meet In ��Kt":.��� �;gc:;.��tr���.:'��t�\�I�Wr'ft: '¥�; 

Pittsburg May 27th to 29th, samples etc. THE FAY MASILl.A ROOFING CO., For this occasion the B. 4; O. R.R. Co. will sell Excur- 517-619 Point Street. Camd.lD. N. J. sion Tickets from all points on its lines for all trains of 
May 24th to 26th, Inclusive. valid for return passage 
until May OOth, at one single fare for the round trip. 

Tickets will also be sold at coupon stations of all con­
necting lines. 

The B. & O. maintains a doable service of fast ex­
pres. trains. with through Pullman Cars attached. be­
tween Philadelphia. Baltimore. Washington, and Pitts­
burg. Be sure your ticket reads via .. Picturesque 
B. 4; O." 

The Light Runni ng DENSMORE The Worl�'s G reatest Typewriter. 
SUPERIORITIES ESTABLISHED : Lillhtest key-touch, �reatest speed, most convenient paper feed. best for both correspondence and manifolding9 best system of scales. 

FROM TH�] U. S. GO V ERNMENT-DEPARTMENT OF THE INTERIOR. Wa8hlngton. November 23. 1895. Densmore Typewriter Company. ' 
n�ril:i��fy: J!�����: ��:hl�es�s�:h��'i. :ou��:;u:I��a���elhn:t�s��: of them. hence we conclude they are giving entire satisfaction. Respectfully. (SignM) HIRAM BUCKINGHAM. Custodian. 
�'ree : Jllustrated pamphlet containing testimonials from leading concerns. 

DENSMORE 'rYPEWIUTER CO., 3 1 1i Broadway, New ¥o " k  

MESSRS- MUNN & CO , Solicitors of Patentll. have had nearly tlfty years' continuous experience. Any one may quickly 8lJcertain, free, w:��t!'bl:�/:riet���fo ff,','�b
f c�� �mmunications strictly confideD .. 

tlal. A handbook of patents and how to obtain them sent free. 

PATENTS 
taken throngh MUDD 4; Co. receive special notjce In the Sci<mtinc A mer. !;l��imiJ�i�I��t�:i!:g, ;.:etJ!� I::::t circulation of any scientific wort. IS a year, Specimen copies free. Adaress MUNN & CO,. New York. 361 Broadway. 

I�M6(dLANTERNS WANTED :IDd::.'\� 
T HAR BACH " co. 809 Filbert st. PhilLPILI 

FOR lRVEBTORS 
ABD PROMOTERS. 

A.w. FIBER 
Man ufactory Eatalllt.bed 1'61. 

LEAD PENCILS, COLORIllD PENCILS. SLATE PENCILS. WRITING SLATES. STEEL PENS, GOLD PENS. INKS. PENCIL CASES IN· SILVER AND IN GOLD, STA'l'IONERS' RUBBER GOODS. RULERS, COLORS AND ARTISTS' MATERIALS. 
78 Reade Street , N ew York, N. Y. 

M anufactory Establi8hed 1'61.  

ICE MA l' H I N E,.. . Corll . n n !!' l "  ... . 1I1·pwer.' nnd Bnr r l er1ll' lllacbi ner y .  THE VILTBR MFG. CO .• 899 ClIn� Street, Milwaukee, Wis. 

SH O R T H A N D by Mai i . SItu-ations furnished col)lpetentpuplls. First lesson free. Write 
W. G. CHAFFEE, Box A. Oswelro, N. Y. 

worcester Po)ytechnlC Institute ���:t��. :��� 
In Mechanical Civil and Electrical Engineering and Chemistry. 158-page Catalogue� showing appOintments secured by gradu .. te�, maUOII Jre<!. Expe ..... low. 29th 
llear. T. C. MENDE"'�ALL. President. 

ROSE POL  YTECHN IC  INSTITUTE 
T erre Haut . .  , I n d .  A School of Eni!tneerlng. Mechanic!!> Electrical. Civil Engineering. Chemical Courses, well endowed. Extensive ShO,sr and Foundry. 
��:�� i'o'!;.IPl'1gdr�:�,orli�t'.s liiE..!S�e�:i'a���: 

W O O D E N  T A N KS .  
For RaIlroads, Mills and Mannfactories. Builders of Steel Towers and Tanks. 

La. Red Cypress Wood Tanl<s a specialty. 
W. 1':. CA I o J) W I( I , I .  CO . .  

217 E. Main 8treet. Louisville, Ky. 

D I X 0 N ' S Wrl��a!� �h�'��O°':::::. 
and 

American Graphite Mention SCIENTIFIC AMERICAN 

PE N C I  bil �'h�e�gu��ec£C:s,;g�e;�mples 
JOS. DIXON C�LE CO., J ERSEY CITY, N.  J. 

& The Hanson Hydraulic Ram 
I 00% more etrectlve with a given Snp�IY 
ram m..J':.d head of wate{j,!:h�� ,o/'u.er 
F. B. HANSON, 1 76 Center St., New York. 

Gi'I�ru�!t)�iu�S' �i��E�P' 
. 

. . . -

ments for Bands and Dnlm Corps. Low-
. est pri<;es ever quoted. Fine Catalog, 400 Illusnations,mailed/ree ; it gives B,nd 

Music & Instructions for Amateur Bands. 

LYON I; BEALY. 33·35 Adami 81., Cb;cago. 

THOrIAS KANE & COrIPANY, 
64 &: 66 Wabasb Avenue, Cblcago. 

�'�--..-� � -,,-- -�-,� � ---- ' --=-
. -

DESIGNERS AND BUILDERS OF 
High Grade Row and Sailboat5t Hunting Boats 
and Canoes, Steam and Vapor La� .JA .JA 

pr- inclose 10 cents tor Catalo(1lU A. 

Canoes, Combination 
Row and Sai l Boats, 

WANTED : Some easy selling electrical or 
m�chanical specialty by well equipped Ma­
chine Works. Would manufacture under 
royalty, or buy privilege outright. 

ALCO VAPOR LAU N C H  C ruisers and Launches 
Eng ine and He lm Controlled from Bow OF HIGH GRADE. 
Latest Improved and only 12 to 1 Motor PI' Send stsmp for IlIu. now ready for the market. 18 to to ft. stratedCataJogue "S.A," Launches. 2. 3. DUd 7 horse power. HOUSATONIC 

Address " SPECIALTY," care this paper. -' SKIFF AND CANOE CO., 
DERBY, CONN.  

No licensed Engineer or Pilot required. Sveed and Satetv 
fjUarantud, No Danglll'O'lJB Naphtha Of' GaIIol"'" wed. 

ltlari ne Vapor Engine (:0 . . J ersey C i tY, N. J . 

N EWAY C O  A U T O M AT I C  C I RC U I T B R EA K E R S 
Gnal'anteed to opera. e perfect lv ,  or no pay. Mnde for n hernn tillll 01' direct current. 

• • • • • • Any Voh aee. Cata'olrue Free • • • • • • 

AUTOMATIC mRCUIT BREA KER CO!Ul'ANY, NEW" Y GO, MICHIGA N. U. S. A. 

USE YOUR OWN BOAT 
BOAT NEEDED. Shift to any 

will. No danger, no fires, explosions, or engi­
A chlld can manage it. Simple " PRESS THE " Only prop£11er movable It! every dlrec-

w"re:wre. only one usable tn shallowest or deep <::all oee It. Send otamp lor iUmtrated C(rC1Uar. 
S. Alt:E1i; f S'6 liberly Street, New YOrk, U. S. A. 

� �,; � 

-��-�� � �. � --- � 
..-�-, 

� - . � - - - - - --

S M A LL G A S O L I N E  LAU N C HES 

� 
� 17 ft.by 3l in. " h  P, ' 

\ 
motor. For 1 or 2 

canoe .� L '  tl�!�� ila���f'r: noes. Collapsible Boats. all sizes and price.. pr Send 
tor catalogut " S • .d ." J. H. RUSHTON, CANTON. N. Y. 

© 1896 SCIENTIFIC AMERICAN, INC.



MAC H I N ES TOO ! 
Founded In 1867, The Tanlte Co. was one of the pioneer 
concems ln the emery wheel business and the lIrst em­
ery wheel concern to make a specialty of grinding ma­
chines. It makes a few special machine., but Its strong 
claim . Is for simple �achlnes of moderate size for gen­
eral use. Send for illustrated catalogue to 

THE TANITE CO., �TROUDSBURG, P,A. 

I (\1 L 
C H I C AGO . 

rttw YORK - DE;l'\VER. - � Frl[\t'{CISCO 

POCKET P RESTO G AM ERA 
A Photoll'rllphlc 

. Wonder. 

�I�\
d
,:

t 
��:�rly� 

� ,fl�1:s:�v�::�
e
;� 

rg:J\�. ���e�
t �rg 

pictures-good ones 
too. Size 1� x 1�. 

A REAL POCKET 
CAMERA. 

eo S i m p l e  11 Child CRn Oper.lle it. Snap Shot 
or nme Expomres. Price, complete; with 111m and j( ...... plate magazine., loaded for 25 exvosures, ,�. � O. lIius­trated booklet on receipt of stamp. Sample 1lWunted photo free if you mention. " Scientific American." 

E. B. KO OPMAN, 
Agents Wanted. 33 U n ion Square, New York. 

ELECTRO - CHEMISTRY, RECENT AD-
V�UlCPB in.-8y J. W. Richards, A.C., Ph.D • .  A very ex .. 
hl\usLive and iuterestins pap

.
er on the pr02ress that bas 

recently been made in �l1e apparatus for Ilnd methods of 
proBecuUng work .in toll domain of electro-chemistry. 
Con[ll.ined in SCI E S'T.@' I C  A M K H ICAN SUPPLEMENT, 
No •. 1 1114 and l il t.;) • . Price 10 cents each. To be 
had at this office and from all newsdealere. 

I CAL MAGAZ I N E  CAM ERA. 
S U N A R T ' S  

" VENI ,  VIDI ,  VICI ," 
SU NART MAGAZINE,  

SU NART FOLDINGS.  
Send for Illustrated Cata­

logue-2 cent stamp. 
S U N A lt'l' l'HO'l' O  CO • • ROI 'H F.!'!TEli. N. Y .  

! 
\ , 

.; I 

The 

American 

Bell Telephone 

Company, 

125 Milk Street, 
Boston, Mass. 

This Com pan y own s Lctters­
Patent N o .  463, 5 6 9 ,  granted 
to Em i l e  Berli ner  .l\ ovem-

ber 1 7 , 1 89 1 ,  for a combin ed 

Telegraph and Telephone, 

covering all forms of 

M icrophone Tran smitters 

o r  contact Telephon es. 

, 

, 

I 
I 
f , 
[ " 
! 
f 
! 
? 
r 
� 
i 

I 
� L __ --.. -.. -... --_---_---_---.--._- .---_- - . ,- - . ,.-".-,�--� ...•. -.------------,.-.,-.- . . . 

J , itutifit �mtri,au. 
To Arcllitects flild House OWilerS 

The use of Wheeler Patent Wood Filler on all natural interior woodwork 
insures a permanent fine finish, and leaves the wood pores perfectly tl'ansparent so that 
the full life of the wood is developed. No other wood filler is 80 good as the Wheel�r, 
or is made of the same material. 

In painting the exterior or interior of a house, Breinig's LithogelJ Silicate 
Paint should be used. It stands where lead and oil fail, and outwears any other paint. 
Architects and OwnerB in j::�t�';:�I���

r
:���I;�'l!.M: =�:r�

c\:���I�
s
B=��:. 

In full, and examine bills 
References-Most of the leading architects thronghout the U. S. Sole manufacturers of the above articles. 

THE BRIDGEPORT WOOD FINISHING CO.,  New Milford, Conn. 
New York, �40 Pearl Street. Chicago, �IS E. Lake Street. Bostoo, 85 Oliver Street. 

T U R N  I T  OV E R  
IN YOUR lUND. Booklet "66" tells all abont It. 
BUNDY # SAVES STEAM 
STEAM AND COAL, 

, HENCE, MONEY. 
TRAP . A. A.  G rilling I ron  Co. 

66-68 Centre St. ,  N.Y.  

IG(N!!�=BD llIIl FINE TOOLS INt!El(YSHop. 
,. CATALOGUE �.H.BESLY &. (jO. 'AllDAIIEKY. CHICAGO,.I LLU.5.A.-

If Inventors and Manufacturers 
Having new articles of merit to· place on the market 
:1lI ����e

d
�':-'!'fJr:t%:ft�fn��o��tA'e

e
��J�y 

t
h
ey 

The Elaatic Tip Co., til Market St., San FranCiSCO, Cal. 

The $5 .00 
POCKET KODAK 

EASTMAN KODAK 00., 
Sample pholo.and booklet 

for /7"uO 3-Cttt' stamps. R O C H E STER, N. Y.  
• 

HALF A CENTURY OF CYCLES.-AN 
Illtere.tln" h i.tory of the cycle from Its origin up to the 
pr".ent time. 'I'be IIr8t craok-driven bicycle. The 
. ,  bone-sbaker " and its 8UCC88t.ors. 'I'be tricycle. The 
modern wheel. Cycle buildlnj( a science • .  Points or im­
pl'.ovement. '!'he pneumatic tire. A hand and toot cycle. 
With 9 illustrations. Contained In SCIENTIFIC AMEBI­
C.AN SUPPLEMENT, No. 1 II I � .  Price 10 centa. To be 
had at this office and from all newBdeale1'8. 

Gas and Gasol ine Stationary Engines � GASOLINE TRACTION ENGINES 

COMBINED EN-.. NES 8r PUMPS 

GASOLINE PORTA8LE ENGINES 

. - .  USED �Y
A�-:'':t. 

For Any Pu rpose 

CHARTER GAS E N G I N E  CO., P.  O .  80x 1 4 8,  Sterl ing .  I I I .  

CLARK'S PATENTED -

Rotary Upholstery Brush. 

Moth Exterminator. FQI' cleaning Bntton 
lndentatlons ln Furnlture;'Carriage Linings, 
MattresseB. etc. .. No motll8 live where this brush II 
ued." 1f.enta wanted everywhere. Sample 'H mall, 110 
rs3" wa;hVDl;f!� Ik���� 'lo�:!·';. e-AI:. ••• wner.. 

THE ACKNOWLEDGED 

[J UNE 6, 18<}6. 

Palmerlirns 
t 
I 
I i 
t 
i -

• 

. . . 
t THEY are the only tiros you are """e of .et­: tiu

\ 
home on if punctured. Air will not eacape : -t f

�c:��reP!i!:de:nrr.::: ��
i
�.�

i
�:� �e bll'b�.�' witHI. Tit."

. 
are ex,. •• ,..... se •• fer oatal.s ••• PALlOR PliEUIU.TIC TIRE £0 • •  CHICAGO. . .. -. .  .... . .  . 

ACCOUNTANTS 
who u.se the ComptomeW 

have no trouble with their 
trial balance. Has i t  ever ()C)o 
curred to you that by gettiog 
one you might save lots of time, avoid mistakes and not 
ruin your nerves 1 Write for Pamplr'ri­
FELT .. TARRANT MFQ·CO. 

PERFECT 
PULVERI ZER 

Of All  Refractory Substances 
I s  the

" Criffin Mi l l," whose first cost,  wear, and operating ex­

pense is much less than stamp mills, and which yields a larger product 
at len cost than any other mill, with perfect success in every instance. 

It will worl! by either the wet or dry process, and d eliver a uni­
formly, sized fi�ished product of from 30 to 350 Mesh, with equal facility. 
Its capacity is 3 to 4 tails· per hour on Phosphate Rock, I � to :l tons per 

hour on Portland Ct!!ment, Quartz Ores, etc. 

and illustrated descriptive catalogue sent free by mail on application to 

1896 Hufford Bicycles 
REDUCTION IN PRICE. 

Patterns Nos. I a n d  2 ,  fro m $ 8 0  t o  $65 
Patte rn s N os .  3 a n d 4, from $60 to $50 
Patte rns N os.  5 and 6, fro m $50 to $45 
Th is  i s  the best value for the money offered in medium grade machines. 

COLUMBIAS 
TtI. Sta�d'8rd of the World-acknowledge 
no e"(jJilpetitors, and the price is fixed absolutely for 
the season of I 896 at $ . 00 

If you can', buy a Columbia, then buy a Hartford. 
All Columbia and Hartford Bicycles are ready for immediate delivery. 

POPE MFG. CO. 
Cenera' Of'll ce and Factorles, HARTFORD, CON N .  

Branch Stores �d Agencies in almost every city and town. I f  Columbial ale Dot 
properly represented in ,.our vloJnit,.. let us know. 

. 

P ·  
BICVCI8I, W :t.tcbel Gunl, Buggies H:lrD� 

rl� �  Sl"wmg :\laehIDt'1I Orgu • .  PiaDOI Std'ef.,Tooli 
Scales or all V!lriet.iu ad 1000 oiber &rUe •• UN free. CBtC.A.fiJO So.u.. Co .• ChlC:t.go 11 1 .  

Typewriter 
____ Patent 

This company owns Letters 
Patent No. 558,428, issued April 
14, 1896, covering broadly all 
machines in which the cylinder 
turns up to expose the line of 
print, or in which a duplex or 
cross ribbon feed is used. The 
patent also covers many other 
features of modern typewriter 
construction. Infringers will be 
vigorously prosecuted. 

Wyckofft Seamans & Benedict. 

J E SS O P 'S  S T E E LC HS\'JNY 
f O R  T O O L S ,  S AW S  E T C 

W,", J E S SOP & S O N S  L 2  9 1  J O H N  S T  1'< £ 1"1  Y O R K  

PRINTING INKS 
The SCIENTIFIC AMERICAN Is .prlnted with CHAS. 

ENEU JOHNSON &; CO.'S INK, Tenth and Lombard 
StB., Philadelphia, and {7 Rose St., opp� Duane, New York 
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