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THE DEEPEST FOUNDATION IN THE 
WORLD. 

In November, 1884, the Govern­
ment of New South Wales, Austra­
lia, invited bridge build.ers through­
out the world · to send plans and 
tenders for building a double-track 
steel railway bridge across the 
Hawkesbury River, some thirty 
miles north of Sydney. This re­
sulted in bids from firms in the 
United States, Canada, Belgium, 
France, England, Scotland, and 
Australia. The plans were referred 
to a commission of three eminent 
English engineers, who decided that 
although several of the plans for 
the superstructure were meritorious 
enough to warrant selection, the 
plans of the Union Bridge Compa­
ny, of this city, for the foundations, 
were the only ones that could be 
recommended. 
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The bridge will have a total length 
of 2, 896 feet, composed of five spans 
of 416 feet each between cente.s of 
piers, and two spans of 408 feet each. 
'1'he width will be 28 feet between 
centers of trusses, the design of 
which is shown in the accompany­
ing perspective view of the com­
pleted structure. All of the super­
structure is to be of mild steel, 
having an ultimate tensile strength 
of not less than 67,000 pOl,lnds and 
not more than 73,920 pounds per 
square inch of section. One of the 
requisites is that when heated to a 
cherry red and cooled in water of 
82°, the test pieces, cut either length­
wise or crosswise from the material, 
must bend double without flaw or 
crack to a curve having an inner 
radius of 1� times the thickness of 
the plates. 

(Continued on page 292.) 

THE DEEPEST FOUNDATION IN THE WORLD.-SINKING THE PIERS FOR THE HAWKESBURY RIVER BRmGlI, NEW SOUTll WALES, AUSTRALIA. 

© 1886 SCIENTIFIC AMERICAN, INC



c1rittttifit �mnitan. 
ES'.l'ABLISHED 1.845. 

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

No. 361 BROADWAY, NEW YORK. 

O. D. MUNN. A. E. BEACH. 

OPPOSITION TO NOTABLE mV'Elf'lIOn 

Those who by reason of constitution, habit, or ill 
humor are continually opposing progressive ideas and 
inventions might learn a profitable lesson, if they 
would glance for a moment at the history of almost 
any of our important improvements, and study, 
through the perspective of several decades, the ungrace­
ful position of those who then maintained a similar 
attitude toward the advanced projects of the�'r t· . 

In the presence of electricity, we may find the ncer­
tain gas flame and the harmful products 0 combus­
tion comparatively qbjectionable, but for upward of 
half a century we havtl considered its illumination a 

TERMS FOR THE SCIENTIFIC AMERICAN. great advantage, after the more primitive methods of 
One cOPY. one year, postage Included .......... . ....... ............. ..... a 20 lamp and candle. When first introduced, how. ever, One cOPY. six montbs. postage Included . ..... ... ........... . ............ 1 80 t Clab •• -one extra copy of THE SCIENTIfiC AMJIlRICAN will be supplied 

our ances ors can scarcely be called enthusiastic about 
�tls for every elub of !lve subscribers at '3.20 eacb; additional copies at. the fluid, if the following curious document represents 
same proportionate rate. Po�t&8e prepaid. at all correctly the popular sentiment on the subJ' ect. Remit by postal or express money order. Address 

MUNN & CO .. 361 Broadway. comer of Franklin Street. New York. The list of names appended to the petition includes 
The SclentUlc American Snpplement 

men who were at that time prominent among those 
Is a distinct paper from tbe SOIENTIFIC AMERICAN. THE SUP/.r.EMENT 

most noted for their intelligence. 
Is iBsued weekly. Every number contains 16 octavo pages. uniform In size PBu.ADELl'HIA, Nov. � 1888. 
wtt.b SCIENTIFIC AMERICAN. TermS of subscription for SUPPLEMENT. REMONSTRANCE AGAINST LIGHTING WITH GAS. 
$5.00 a year. postage paid, to subsorlbers. Single copies. 10 oents, Sold by 
al.l newsdealers througbout tbe country. To th6 Honorable th6 Select and Common OO'lmcilB Of the atty of PkUadel-

Combloell Rate8.-The SCIENTIFIC AMERICAN and SUPPLEMENT pkta: 
will be sent for one year. postage free. on receipt of _ dolIa.... Botb GENTLElIl1IN: The Subscribers beg leave respectfully to remonstrate papers to one address or dlll'erent addresses as desired, . th 1 In The safest way to remit Is by draft, postal order. express money order. or 

agaInst e p an now agitation for LIGHTING THE CITY WITH GAS. as 
registered letter. they consider it a most inexpedient. offensive. and dangerous mode of 
Addrelil! MUNN & CO .• 361 Broadway. corner of Franklin Street. New York. lighting. In saying this they are fully sustained by.the accounts of Ex­

plosions, Loss of Life. and great destruction of property, wh�re this mode 
Scientific American Export Edition. of lighting has been adopted. 

Tbe SCIENTIFIC AMERICAN Export Edition Is a large and splendid perl- We conside� GAS to be an article as IGNITABLE AS GUNPOWDER. and 
odlcal, Issued once a montb. Each number contains about one bundred nearly as fatai in ita effects: as regard$ the immense destruction of. pro. larjfe quarto pages. profusely lJIustrated. embraclnjf: (I.) Most of the plates perty we believe the vast number of fires in New York a d th itl and pages of the four preceding weekly Issues of tbe SCIENTIFIC AMERI-' be . . n 0 er c es. 
CAN. wltb Its splendid engravings and valuable information; (2.) Com-

may �n a great measure ascribed to � mode of lighting; the leakage 
merclal. trade. and manufacturing announcements of leading bouses. of .the. plpeS and carelessness �f stoppmg off the Gas, fumish almost 
i'erms for Export Edition, $5.00 a year. sent prepaid to any part of tbe dally mstances of its destructive effects. When we consider that tbis 
world. Single copies. 50 cents. � Manufacturers and otbers who desire POWERFUL and DESTRUOTIVE AGENT, must necessarily be often left to 
to secure foreign trade may have large and handsomely· displayed an- the - of youth, domestics and careless people. we only wonder that 
nouncements publlsbed In this edition at a very moderate cost. t�uences have not been more APPALLING. It is also an uncertsin 

i'be SCIENTIFIC AMERICAN Export Edition has a large guaranteed cir- lIgfnjwmetimes suddenly disappearing and leaving the streets and houses 
culatlon In all commercial places tbroughout the world. Address MUNN in total darkuess 
'" CO .• 361 Broadway. corner of Franklin Street. New York. The Wat61'8 of the Delawaf'6 and SchuyZkUl. now considered the most 

NEW YORK, SATURDAY, MAY 8, 1886. 

Content •• 
alln.trated articles are marked with an asterisk.) 

Automlltic cut-out and llgbtnlng Leveling apparatus for steam 
arrester· ... ..... ... ........ ... .. 291 L.-RrNI'iJ!*arre· s· t· e· r"f 'o'r' ' 'd' 'yu'' 'a 'm' 'o' 290 

1��
k

�il":.�g:�
I
�C:����:::,:,,::::: � '" � 

Business and persona\. ....... ... 297 Mag�'i:�Y,'i:'.;·mi.de:·.::·.::::·::.::: � 
Club house. new. of tbe St. Louis Manufacturers must be on the 
Co':�:;'

k
Wa�:d: Barnard:.:'.::: � Mln�:;J 'waters' of' tiie"tiiilted 296 

Concrete. a cheap ... . . . . . .. . . ..... 296 States . .. ; ....................... 289 8:?E��� .r�g�M��\':.m·�ombine.i� �r�:�gr���:e:howiOav�d = 
Electricity. instrument for pro- PanaMa Canal. condition of ... .. . 289 

duclng lit will an Invariable ����l\rap��:.
o��S

g
.Uiar.::: .: .. :

.:: 
•

• � 
Bx:a���'::.

t ��diiced b;',;,maig ',;,� 291 Illig ... 
U 293 ���.:::", r.:p

y
:�:d.

i
i'lo

e
w
n

ran
o

�;s·� 
Fire

m
J'a��:;': usia.:,.':::.:::'.:::::.: 291 �"'" 

Fiulds and solid metals, proper- Rlli'�:!zy��Ol:�I�m.iiigton: 293 
FO;��rl�n; 

.. ·de.;ii88i . . ·in· . . ib.; 2IJ6 SawL:rt�ouneeiIi;·a:::::::::::::: = 
Ga:��IZ;;,; brSii"::::::::::::::�: = �r��'!' r=J!!I�:������:':::: = 
I:,�':,�tP��e

s.
a!'!rPc"u1t u" r 'a'I ' .•.•.. .

.
.
.
.
.
.... .. .

. 297
298 Type and overlay. perforatlng".. 290 

_ Type writer, Remilllrton .... ... ... 289 
Inventions. enjfineeriIllr ........... 21!7 Ventilator. row I' Improved· .... ·291 
Inventions. Index of.; . ..... ..... . 299 Wagon coupllllll ........... ... .... 290 
Inventions, miscellaneous ... .. ... 297 Westlngbouse. George . ........... 290 
lnventlons.notable,opposltlon to 290 Wood, oiling. . . . • •.•••• . .• . ••••• ••• 289 
= ====��==== ================= 

TABLE OF CONTENTS OJ!' 

SCIENTIFIC AMERICAN SUPPLEMENT 
He:>. 540. 

II'or the Week Ending 11Iay 8. 1886. 
Price 10 cents. For sale by all newsdealers. 

PAGE 
I. CHEMISTRY A.N:Q"METALLURGY.-Copper. Cadmlnm. Zinc. 

Nickel. etc.-Thelrsuccesslve separation .. ....... ... . ........ ... ..... 8615 
Impurities in Metals.-Abstract from a lecture by Professor W. 

C. ROBERTS-AUSTEN.-2fignres ...... .. ... ... . .... ............ . ..... ... 8617 
Reaction of Tin with Sulpburlc imd Nitric Aclds.-By H. BASSETT 8623 

n. ENGINEERING.-Compound EngIlle of the Steamsblp Prome-
tbeus.-Wltb two full page. of eogniy;lll&'s .... . .. ... ..... .... . .. .. .... 1m7 

Tbe Austrian Torpedo Boat Falke.-Wlth enlll'av\ng ... ..... . .... . 8620 
Car Couplers.-By Prof. S. W. ROBINSoN.-Needof anew coupler. 

-Points to be consldered.-Conclnslons draWn .. ........... . . .... .. 8620 
Sibley College Lectures.-Flre;-By J. C. HOADLEY.-FIre-sus­

talnlng substances.-Tbe thermal unlt.-Speclflc heat.-Rate of 
coal combustlon.-Heat carried away by flue gases.-E1rect of. 
boiler pressure.-Temperature of fiue gases. etc....... . . .. ... .. .. . 8624 

111. TECHNOLOGY.-Automatlc Welgblng Macblne.�flgures ....... 8616 
Automatic Apparatus for Washing Negatlves.-ll1gure . .. ........ 8616 

New Extractor fOr Dye Woods.-1 figure ............ . ... ...... ... ... 3616 

New Style of Ox Sboes.-2 figures . .. ..... ... .. ...... ... .... .... ..... . 8616 
Apparatus for Distributing Liquid Carbonic Acid by Measure.-

2 flgnres ..................................... : .• ' .... .... . ... . .. . . ... . . ..... 8616 
Butter and Oleomargarlne.-From the report of tbe M""sa-

ebusett. State Board of Health . ..................... , ........... ..... 3616 

The Dllfractlon Spectrnm applied to Developing Boom llJumlna-
tlon Problems . .................. .. ..... �; .... ..... .. . .... ....... ......... . 8623 

IV. ELECTRlClTY.-New Method of Annulling tbe Efl'ects of Induc-
tion In· Telephone Clrcults.� figures .. ......... ... .. ... ..... .......... . 8627 

V, ARCHITECTURE.-The New Court House at Neullly-on-the-
Selne.-Wltb eIljfI'8vlng .. .............. ............ ....... ..... .......... 8622 

The Town HS1l of Funtbaus. near Vlenna.-Wltb enOTBvlDll. . . . .. 862.1 
VI. BIOLOGY.-Changes of Form In the Motions of tbe AUlmal Cell .. 8600 
VI[. HORTICULTURE.-How to Graft.-cJeft graftlJljf. groove graft-

nil'. slip graftlllll. etc.-ll figures . . ' .................. ........ ............ 8629 
VIII. MISCELLANEOUS.-Dnrablllty of Resinous Woods.-By H. 

MAYR.-Productlon of resln.-Composltlon of resln.-DUference 
between heart-wood and sap-wood.-Amount of resin In dlll'erent 
kinds of woods . .................. . ........................................ 8622 

Tbe International Fleet in SUda Bay. Crete.-An International 
regatta.-3 eJljfravllljfS ... ..... . . ... ... ... ... ..... ....... .... ... ........... 8628 

HOI! Cholera.-By W. J. SULLIVAN.-·From the Connecticut State 
Board of Health ... ...................................................... 11628 

pure and salubrious in the world. as many long voyages hllve fully tested. 
must soon, we fear, experience the deterioration which has reduced the 
WATERS of the THAMES to the present impure and unhealthy State, for 
no reservoir will be able to contain the immense fetid drains from such an 
establishment, and very soon the river must be their receptacle to the de­
struction of the Immense Shoals of Shad, Herring, and other fish with 
which they abound; the same cause must produce like effects. Salmon. 
BfMtta and other 1lsh. formerly caught in vast quantities In the Thames 
have nearly all disappeared. The constant digging up of the streets. the 
citcumstance of the gas pipes which at the Intersection of each square 
must come In contact with the water pipes, are difficulties and evils which 
we would anxiously avoid. 

In conclusion we earnestly solicit that the lighting of our cUy with oil 
mtJ'fIlie continued. 
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But unreasonable as these apprehensions now ap­
pear, they were scarcely comparable with those excited 
a few years previously by Stephenson's newly invented 
locomotive. At a time when the commerce between 
Liverpool and Manchester was absolutely crippled for 
want of adequate transp8rtatlon, and a company of 
gentlemen who had sufficient confidence in the eminent 
inventor to risk the �ecessary means stood ready to 
undertake the construction of a railway between the 
two cities, so powerful and so prejudiced was the op­
position the enterprise encountered that its success for 
some time remained very doubtful. When the propo­
sition was before Parliament, in 1825. pamphlets were 
issued offering every possible objection, and the news­
papers declared the scheme impracticable and per­
nicious. It was aflirmed that the cows near the line of 
the road would stop grazing and the hens no longer lay 
eggs; that birds would die from the poisonous gases 
discharged from the smokestack, and the preservation 
of pheasants and foxes be no longer possible. 

People were seriously assured that the sparks would 
certainly set flre to fields and houses, while the air 
would be polluted with smoke. Prospective passengers 
were warned that they could not breathe in a train go­
ing so rapidly, and that they would be made worse than 
seasick. Farmers were frightened by the statement 
that there would be no further use for horses, and with 
the extension of the system the species would become 
extinct, and oats and hay would be unsala3le. The 
boilers, it was said, would burst, the country inns be 
ruined, and the proper caste distinctions be broken 
down by such indiscriminate traveling. Failing to 
convince a people threatened with such a series of 
calamities, the assailants of the new invention took 
comfort in the belief that even were the railroad ever 
built, the weight of the locomotive would completely 
prevent its moving, and that the trains could never be 
wQrked by steam. Stephenson's tunnel was found 
very depressing; it was stated that" the sudden emer­
sion in the gloom of the tunnel and the clash of re­
verberated sounds in a confined space combined to 
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produce a momentary shudder, an idea of destruction, 
a thrill of annihilation!" 

Yet these)Jt(tements came from men not altogether 
unaccustotDed to progress. The humiliating failure of 
their .. prophecies might well restrain more modern 
do?bters from placing limitations upob.J;he post;ibili­
tiEis of the fu ture. 

COlfDITION oJ!' THE PANAJU. CANAL. 
It will be remembered that when M. De Lesseps and 

his party inspected the Panama Canal, in February,' 
they were accompanied by Mr. John Bigelow, as the 
representative of the New York Chamber of Commerce. 
He was, by request, a guest of the Canal Company, 
and went with the special mission of preparing a re­
port upon the present condition of the work, for Ameri­
can pUblication. Mr. Bigelow has now returned, and 
the report which he has presented to the Chamber of 
Commerce furnishes a trustworthy account of the pres­
ent prospects of the Interoceanic Canal. 
. The total length of the projected canal is 46l. mile

.
s. 

The depth of navigable water will be about 8 feet. 
Its course is for the greater part of the way trough 
the valley of the Chagres. A basin 1,600 yards long 
and 110 yards wide will be necessary at Panama for the 
accommodation of vessels, and another one, about 
tqree miles long, at Tavernilla, to permit vessels to 
pass each other. The total excavation necessary to 
accomplish this result is 120,000,000 cubic ineters. The 
excavations made up to Dec. 31, 1885, amounted, by con­
tract, to 11,490,196 cubic meters, and by the company 
to 1,520,837 cubic �eters. During January, 1886, 1,067, -
823 cubic meters were excavated, giving a total up to 
Feb. 1 of 14, 678, 856 cubic meters. This left 105,821,144 
cubic meters still to be removed. 

These figures make any comment unnecessary. Mr. 
Bigelow states that it is impossible to say what the 
final cost of the work will be, or when it can be com­
pleted. There were at the time of his visit 15,000 men 
employed. At the present speed, this force can proba­
bly excavate 12,000,000 cubic meters a year. Could the 
force and machinery be trebled, it would probably be 
possible to finish the work in 1889. The report men­
tions as some of the disadvantages to be encountered 
that the work is in a foreign state, under a weak and 
unsettled government; in one of the most unhealthy 
regions on the· continent, subject to earthquakes, 
within 450 miles of the equator, and under a tropical· 
sun, where acclimated labor only is of any service. 
Everything for the prosecution of the work has to be· 
imported. The country itself fi:upplies absolutely 
nothing but the site for the canal. So much of the· 
work is experimental that it is believed to be impossi­
ble. for even the most eminent engineers to make esti­
�ates which have greater value than mere conjectures. 
The most serious difficulties to be overcome may be 
enumerated under four heads: 

First, the control of the waters of the Chagres River, . 
which, in the rainy season, if unrestrained, is liable to 
flood the larger part of the canal every year. It would 
be possible to control the river by the construction of 
an immense dam, or by the enlargement of the deriva­
tive channels by which the flood could be carried off, 
but either work would be very cost.ly. 

Second, the cut through the Andes at Culebra. The 
removal of some 22,000,000 cubic meters of earth and 
rock at this cut through the Cordilleras has been con­
fided under contract to an Anglo-Dutch Company, 
which engages to finish the work by July 1, 1889. The 
contractors are to be paid $32,000,(00. But they have 
not performed their contract more than one-sixth as 
rapidly as they agreed to, and at the present rate it will 
take them flfteen years to flnish. 

Third, keeping that section of the canal which runs 
from La Boca toward the Island of Perico, in Panama 
Bay, from being filled in by the ocean and the Rio 
Grande. The obstacles to be overcome in effecting 
this result are regarded as very serious, though not in­
surmountable. 

Fourth, securing the amount of labor required at 
practical rates. The climate is described as one where 
" life dies and death lives." The· natives. having no 
wants beyond those supplied by nature, will not wor�, 
and the difficulty of securing enough men is tremen­
dous. To supply the deficiency, M. De Lesseps has in­
vented a great many machines, so to do away with 
hand labor as far as possible. 

In conclusion. Mr. Bigelow regards the canal as an 
undoubted possibility if sufficient funds be provided, 
but he ventures no opinion a.8 to whether they will 
be, or what sum or what amount of time would be 
necessary to complete the work. The report shows 
that from all sources $120,000,000 have been received, 
but not how'much has already been expended. The 
International Congress of 1879, which was the parent of 
the present Panama Canal Company, estimated the 
total cost at $213,500,000. It would seem from the 
data at hand that at least. half of the estimated cost· 
will have been expended by the end of the present 
year, at which time four-fifths of the excavation, not 
to 8peak of the supplementary or precautionary work, 
will still remain to be accomplished. There is, how­
ever, one Mvorable consideration in the midst of so 
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much that-is discouraging. It seems that.a large part sun, and increasing in size and intensity. 11; passed i Doughty made a sketch of the appearance. His de­
of this expenditure was incurred in preparations for its perihelion on the 5th, and'is moving rapidly north- ' scription of the phenomenon shows that it must have 
building the canal, more, indeed, than upon the canal ward. It was seen with the naked eye by a European' been very beautiful. ' 
itself. This being the case, it may be assumed that observer about the 27th of March, and on the 8th inst. I Other pictures showed the interior of the balloon 
the. remaining portion of the work will cost considera- by an American observer. The former observer found, while inflated with air, also as it appeared after the 
bly less in proportion than that already accomplished. ,it a difficult object on account of its low position in the descent. 
A comparison is drawn between the Suez Canal and heavens and its nearness to the sun. The latter ob-I All the pictures were distinct and well focused, and 
that at Panama, but it is admitted tha t the latter work server describes it as a hazy star with a faint tail, visi- I were taken with an ellipse Prosch shutter at its high­
is vastly more perplexing and more costly. As the ble in the northeastern sky from 2 o'clock until the est speed. . 
spectacle of6Q,0000len toiling to connect the two oceans morning dawn. I The use of the balloon, in combination with the 
is one which is n'ot likely to be presented during the Dr. S. Oppenheim, an assistant in the observatory at camera, for taking panoramic and bird's eye views is 
present decade, it is not probable that the canal, if Vienna, gives the following ephemeris of the comet likely to be extended, but it will be particularly valua-
ever completed, will be within the specified time. It until the 30th of June: 

.. 
ble in case of war for securing correct maps of the 

will operate strongly against De Lesseps' schemes for Date. R. A. Dec. Intensity. location of the enemy's lines. By using sensitive paper 
raising more money that not only is the cost of the May 1'5 8 h. 10 m. 55° 47' N. 666'80 ' in place of heavy glass plates, larger pictures can be 
work an unknown quantity, but the revenues and May 16·5 ,8 h. 21 m. 16° 3' N. 192·41 I taken without increasing the load. May 81'5 9 h 12 m. 27° 49' S. 15'58 I . 
maintenance are equally indefinite. June 80'5 10 h. 84 m. 360 41' S. 2'07 

The sensation of floating along quietly in the air is 
.. A.. • The figures nnder the head of " Intensity" give the said to be very agreeable. 

lPNEBAL WATERS OF THE UNIT:!!:D STATES. Exhibition of Photographs.-We were recently in-comparative increase in brightness since its discovery, It appears from Mr. Peale's monograph on the sub- that period being represented by unity. vited to inspect a very creditable exhibition of photo-
ject that the consumption of mineral waters in the Comet Fabry will be at its nearest point to t.he earth graphs representing the lirst annual exhibit by the 
United States is annually increasing. Though the Pittsburg Society of Amateur Photographers, of Pitts-about the 1st of May. Its intensity will then be more supply for this demand is drawn largely from abroad, than six hundred times as great as when discovered. burg, Pa. 
the utilization of our native springs is receiving This is the caRe according to Dr. Oppenheim's com- Much of the work shown was of a high character for 
greater attention each year. In the decade begin- putation, and his estimate is indorsed by 'Veiss, the so young a society; some architectural views by Mr. 
ning with 1873, the importation of mineral waters of director of the Vienna Observatory. Other computers Geo. S. Orth, instantaneous views by Mr. A. S. Mur­
all kinds increased from 394,423 to 1,714,085 gallons. 00 not give so large an estimate, making the com para- ray, the president, landscapes by Mr. W. S. Bell, por­
Since 1883, a smaller quantity has been imported, but trait composition by Mr. J. B. Clark, mechanical views tive brightness five hundred, fQur hundred, ano even the increase in the domestic productiQn has been only one hundred times greater than unity. The posi- and blue prints by Mr. Perrine, were all excellent speci-
sufficient to supply the deficiency and. maintain the tion of the oomet may easily be found on a star map mens Df amateur work. 
prDportionate growth of the total consumption. or chart, when the right ascension and declinatiDn are This society, being IDcated in the midst of a great 

As yet, the majQrity of American mineral springs manufacturing and railroad center, has abundant op-given. are unimproved. This is due mainly to the com para- On the 1st of May the cQmet will probably be in the portunities for making a photographic record of the 
tive newness of the cQuntry, and to the consequent in- progress of important industries. constellation Perseus, and will be visible during nearly accessibility of many of them, particularly in the The exhibition was opened by a reception on Thurs-the whole night. We say" prQbably," for there seems TerritQries and extreme Western States, and also to t b Id' . th h 'd f th day evening, April 15, and terminated on the evening 
the fact that few of our native mineral waters have o . e an unusu
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e that may be easily recognized. But the celestial firm of Wyckoff, Seamans & Benedict. As the latter profit arlsmg rom a we nown an we pa romze . . fi d t t th '11 '  th . . . stranger WIll make a short stay, and observers must rm now owns every epar ,men • ey WI ,In e sprmg to ma�e theIr Improv�ment and stud.y a mat.ter eagerly watch for its appearance. Neither must any future, make a strong endeavor to improve, if possi­of but. a few year.s. EconQmlcally, they are mterestmg I wonderful show be expected. The highest estimate, I ble, the Remington type writer, and will use every to theIr owners In a number of wavs. As places of I • h d d d '  t . ht t· th . .  I' t . I t k th I I t  th d d hi h " . I SIX un re an SIX y·elg IIIleS e orl gma m enSIty, means 0 eep e supp y equa 0 e eman ,w c resort: t�ey �dd t� the wealth and populatIOn of I is nothing very remarkable, for the comet was nothing has not been the case in the past, although no less than the dlst�lCts In whICh they occur; .,and the sale ?f the I but a misty point when first .seen by M. Fabry, making I nine hundred machiIies were sold during the' month water, . eIther o? the spot or when bottl:d and shIpped 

I 
its way through the great square of Pegasus. of March. to a dIstance, IS �ften a source of conSIderable p�olit. Barnard's' comet discovered b Prof. Barnard of .. I • I .. 

Though all sprmg waters are more or less mmer- N h 'n T 
'

th 4th f D
Y 

b 1885
' GambeUa'. Bralo. 

r d th t . r 't d t th h' h t· as VI e, enn. , on e 0 ecem er, , pro a Ize .' e erm IS �I e 0 ose w IC con �I� a mises to be visible at the same time, although it is not At a recent meeting of the Anthropological Society suffiCIent amount of mmeral matter to have a me.dICInal. as bright as Fabry's. It will he in perihelion some time of Paris, a repDrt by MM. Duval and Chudzinski was ef!�ct u�on the system. �r. Peale adds to thIS defi- during the first week in May, and will be at its nearest read on the brain of M. Gambetta. The third frontal n
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egree of point to the earth about the end of May. It will be in convolution was highly developed, the upper part of it ea '. VI en y, e IS no a e lever In e tenets the c t II t' A d d l ' M h 't beI'n� redupll·cated. . .. . ons e a IOn n rome a ear v In ay, w en IS ", of substantlahsm, for the savants who support thIS brl'ghtIl '11 b h d d "t' t th R f d t th b' f f . . I' ess WI e one un re lInes grea er an e erence was rna e 0 e rams 0 persons 0 school have annou.nrn:d the retrQgreSSIOna� dls�very when discovered. If computations are accurate, there low intelligence, and also to the prominence of Broca's that hea�, or calorIC, IS . a substance; and sI.nce It b�- I is a prospect of beholding two comets visible to the convolution in the brains of Wulfert, the lawyer, and longs neIther to �he ammal. nor vegtable . kmgdom. It I naked eye in two neighboring constellations on the Huber, the philosopher, described by Rudinger. In must, by. negatIve reasonmg, �e a mmeral. The early mornings about the 1st of May, in the north- each of these latter savants, who were remarkable for therape?-tIe ,:alue of hot �ater In th� treatment of I eastern sky, and when the moon is not in an aspect to their dialectical and rhetorical ability, the convolution dyspepSIa bemg well known, hot sprmgs would, ac- d'm th 'Id I t f tl . h" d I th . d' b' cording to this doctrine, come under the head of min- I e mi us er 0 'lelr s mmg. was more wavy an comp ex an In or mary rams, 
.... , .. this being especially marked at the base, but there was eral waters, without special mention. It is unneces-
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Balloon Photogra.-.hs. -W; were recently sh' own a lution, as in Gambetta's. In the present case there . reaSQn. y a COInCl ence, no unna ura , most ot :¥ were other indications that the. brain was not that of springs are mineralized, but we see no reason why series of excellent photographs (5 x 8 in. size) made in 
O an ordinary person. The right quadrate lobe was very simply thermal springs ilhould be included in this I ctober, 1885, by John B. Doughty, photographer, 

classification. The hot springs of Arkansas, Colorado, and Alfred More, an amateur aeronaut of Winsted, complicated, and divided into two parts by a furrow 
New Mexico, California, and other less known locali. Conn. A special balloon was constructed by Mr. branching off from the occipital fissure. Of these·two 
ties are for the most part highly charged with chemi- More for the purpose, the basket having a central parts, the inferior was divided into several little con­
cal salts and gases. A cQnsultation of the mineral aperture in the bottom large enough for the lens to volutions by a furrow with numerous stellate branches. 
spring localities shows that there is scarcely a State project through. It was thought by pointing the The occipital lobe was very small, especially on the 
or Territory in all our broad domain which is not lens through the aperture the effect of the gyratory right side. Altogether the brain had a peculiarly fine 
liberally supplied with mineral springs, many of movement of the balloon would be in a measure over- appearance, due to its great and somewhat diagram­
which possess marked medicinal properties. The ma- come. The exposures made through this aperture, matic regularity, especially in the frontal region.-

Lancet. jority Qf these will be improved and utilized in time, however, were no more satisfactory than the plan 
and it is probable that an even larger number will be mostly employed, which was to hold the camera in 
brought to public notice in the future. What is one hand over the side of the basket and release the 
wanted at present, however, is not so much a know- shutter with the other. 
ledge of additional springs as of the waters of those The balloon started off at one o'clock in the after­
already discovered. Many noted resorts in Europe, noon and descended at seven. 
which were at one time obscure villages, owe their im- Several of the views taken at different altitudes 
portance to the discovery and utilizatiQn of their showed distinctly the winding rivers, the peculiar 
mineral waters. It is quite safe to predict that many contour of the different farms, particularly their ir­
a lonely spring, which is now tasted only by a passing regular shape, and the location of woods and rail­
frontiersman or a thirsty Indian, will some day cause road tracks. The views were in fact complete maps 
a similar metamorphosis. of the country m'er which the balloon floated. 

• I • I • The most curious pictures were of banl{s of clouds; 
COllETS FAlIRY AND BARNARD. one in particular, looking toward the edge of fleecy 

Two comets, visible to the· naked eye and nO'� far clouds, had the appearance of surf rolling on the beach. 
apart, will be the marked features of the northern sky During the trip a remarkable mirage effect occurred; 
during the latter part of April and the beginning of there appeared to one side of the balloon against a 
May. They are known on astronomical annals as bank of clouds the shadow of the balloon cast by the 
comets Fabry and Barnard. sun, and also the shadow of an inverted balloon, the 

Comet Fabl'y was discovered on the 2d of December, bottom of each basket joining, while extending in the 
1885, by M. Fabry, of the Paris ObservatQry. It was a shape of a disk from the neck of each balloon was a 
very faint, telescopic comet, merely a misty speck in beautiful circular rainbow. 
the sky, and gave little token of the importance it was An exposure was made upon this, but unfortunately 
destined to attain. It was, however, approaching t.he the plate was afterward a('cid�ntalJy damaged. Mr. 

. ,  . , .  
0111011; Wood. 

Wagon makers or repairers can sltve their stock from 
worms by oiling with linseed oil. Single trees, double 
trees, neck yokes, spokes, and cross bars that are of 
white hickory, and are kept in stock for a year or more, 
will be eaten by worms if not kept in a dark place or 
otherwise protected. Coal and kerosene oil -are good 
also, and the expense of applying is but little. Lin­
seed oil is preferable, as it acts to some extent as a wood 
filler, filling the pores, and thus aiding the painting 
which follows in its proper place. Some manufac­
turers oil all their white hickory stock before ship· 
ping.-Lumber WorZd. 

THE famous South Metropolitan Station gas holder, 
of London, 214[eet in diameter, over 150 feet high, and 
5,500,000 cubic feet capacity, long held its positiQn as 
the largest in the world. It has now been eclipsed by 
a pair of holders erected recently at the Birmingham 
(Eng). Corporation Gas Works. Each of these is con­
tained in a t.ank 240 feet in diameter, is said to be 150 
feet. high, and to hold 6,400,000 cubic feet. 
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WAGON COUPLING. 

This coupling, for connecting the front and rear ends 
df a wagon, is the invention of Mr. B. L. 1!'arquhar, of 
Gratis, O. To the forward ends of the bars of the 
rear hound is secured a casting formed with side re­
cesses to receive the hound bars. The reach is of 
cylindrical form, and is received in the sleeve on the 
casting and extended through a round hole in the 
rear bolster. The forward flattened end of the reach 
is secured by the king bolt in the usual way. The 
reach is prevented from moving in either direction 
through the sleeve by two rings held by pins passing 
through holes in the reach. A series of holes in the 
reach permits of changing the position of the rings 
to lengthen or shorten the wagon. As the reach is 

FARQUHAR'S WAGON COUPLING. 

free to turn in the sleeve, it is evident that in pass­
ing over an uneven road, either the forward or rear 
axle may be incl ined at any angle without straining 
the reach, or the rear hound, or the king bolt ; and 
in case of the wagon turning over, this construction 
avoids breakage by allowing the reach to turn freely 
and independently of its attachment to the rear part 
of the wagon. 

LEVELING APPARATUS FOR STEAM BOILERS. 

This apparatus for autolnatically keeping stearn 
boilers in a level position is designed particularly for 
use on road locomotives or traction engines. One end 
of the boiler is provided with one or two cylinders ; the 
lower end of the pistori rod carries a roller resting on a 
guide attached to the bolster of the truck of the boiler. 
The front end of the boiler is the.reby supported on the 
fixed· piston. The upper end of the cylinder, above the 
piston, is connected by a pipe with the water com­
partment of the boiler, while a pipe from the same end 
opens into the air or may lead to a pump connected 
with the boiler. Each of these pipes is provided 
with a valve, and these valves are operated by rods 
leading to a pendulum suspended from the top of the 
boiler. When the boiler is in a horizontal position, 
both valves are closed and the piston is in the middle 
of the cylinder. When the truck passes down an in­
cline, as shown in the upper view, the pendulum as­
sumes an inclined position to the center line of the 
boiler, and the upper valve is opened to admit water 

HIII. __ 

fMAY S, 1 886. 
up an incline, the water escapes from the cylinder and the Central-Hudson Railroad. '1'he saw, while cut­
the forward end'of the boiler is lowered, as shown in ting, bears down hard on the rail, the end of which 
the lower view. A rigid arm extends from the upper is left as smoot.h as the bottom of a flatiton. One 
end of the pendulum to a piston rod working in a cyl- J remarkable thing about the machine is that the chips 
inder filled with oil ; the upper and lower ends of this cut from the rail fly back under the saw with such 
cylinder are joined by a pipe provided with a valve. force as to form a solid piece of steel nearly as firm as 
The speed of this piston, when changing its position, the rail itself. 
and consequently of the pendulum, is regulated by the 
flow of oil through the pipe. When the valve is closed 
the pendulum remains stationary. The use of this de­
vice, by keeping the builer. constantly level, will pre­
vent the flues from burning. 

This invention has been patented by Mr. John M. 
Kramer, of Maria Stein, Ohio. 

Don't Undervalue the Boy. 

The following sound reasoning we find in the Ameri­
can Agriculturist. It would be a benefit to both 
fathers and their sons if its precepts were more often 
regarded. 

Too many men make their boys feel that they are 
of little or no account while they are boys. Lay a re­
sponsibility on a boy, and he will meet it in a manful 
spirit. On no account ignore their disposition to in­
vestigate. Help them to understand things. Encour­
age them to know what they are about. We are too 
apt to treat a boy's seeking after knowledge as mere idle 

COPYING PRESS. 

The engraving shows, both folded and opened, a sim­
ple, inexpensive, and portable press for copying let­
ters. The back of the copying book is inserted :n a 
slot extending the entire length of a cylinder made of 

curiosity. " Don't ask questions " is poor advice to ":'\ . boys. If you do not explain puzzling thtugs to them, 
you oblige them to make lllany experiments before HAINES' COPYING PRESS. 
they find out ; and though experimental knowledge is 
best in one sense, in another it is not, for that which sheet spring metal. The ends of the cylinder are hem­
can be explained clearly does not need experimenting med and formed with creases for recei ving elastic bands, 
with. If the principle involved is understood, there is which retain the back of the book in place in the slot. 
no further trouble, and the boy can go ahead intelli- The book is formed of leaves folded around a triangu­
gently lar rod and stitched so as to inclose the wood, and is 

Do not wait for the boy to grow up before you begin provided with a covering of suitable material , which 
to treat him as an equal. A proper amount of confi- covers the edges of the leaves when the book is wrap­
dence, and words of encouragement and advice, and ped around the cylinder. The leaves are made of tissue 
giving him to understand that you trust him in many paper, and are prepared for receiving the copy by moist­
ways, helps to make a man of him long before he is a ening them. The letter to be copied is placed in the 
man in either stature or years. book, a leaf is spread over it, and upon the back of the 

The Boston Journal of Commerce also makes a good leaf is laid a moist cloth, when the book is closed and 
suggestion to parents apropos to the above. rolled tightly around the cylinder. Then two or three 

Give him tools, says the writer, and let him find out strong elastic bands are stretched over the book. The 
for himself Whether he has got any mechanical taste or cylinder, by its elasticity, expands, thereby maintain­
not. J?o n�� disc?u.rage him, as parents are apt to do, ing between the cylinder and bands a constant pres­
by saymg : Oh, It IS no use for y ou to try to do any- sure upon the book. In two or three minutes the bands 
thing with tools. I never have any taste that way, and I can be removed, the book liInrolled, and the letter 
of course you have not. " If a boy finds he can make a taken out. 
few articles with his hand, it teIlds to make him rely on This copying press is the invention of Mr. E. 1Vt 
himself. And the planning that is necessary for the Haines, and is manufactured by the Haines Copyi ng 
execution of the work is a discipline and an education Pres'! Co. , of Dayton, O. 
of great value to him. The future welfare and happi- .. 4 • , .. 
ness of the boy depends on the surroundings of his r PERFOR ATING TYPE AND OVERLAY. 
youth. �hen. he arrives at that period. in his life The object of this invention, which has been lately 
,;hen 

.
he IS

. 
oblIged to cho?s� w�at p.r0fesslOn or what patented by Mr. Julius Mayerhoff, of Carthage, Mo. , 

lme of busmess to follow, It. IS h)�hl� lI11?Ortant that he is to provide a .device which, while much cheaper 
sho�ld take no fals3 step. A�d If m hIS youth IJ e �as than others nowin use, produces at the same time a 
cultIVated � taste for �ny pa�tlCular branch, the chOIce perforation much sharper and neater than can other-
of a profe�slOn or busmess WIll be made more easy. wise be attained, and by the use of the overlay 

.. , • , .. in conjunction with the perforating type to avoid 
George Westinghouse. cutting and injuring the rollers. 'rhe steel perfora1ing 

George Westinghouse owes his great and rapidly in- type is equal in size to a nonpareil capital letter M, and 
creasing wealth to his inventive genius. Twenty years is made in single type or in sets of any desired number, �s 

ago he was a poor young man, but he struck it rich in shown in the right of the engraving. By making the 
his air brake for railroad�, and money has since flowed faces of these types flush with the rest of the form, 
into his coffers in a golden s t ream. He is one of the the inking roller will pass over them without ob­
most prolific inventors of the age, and has enough struction or injury. By making the perforating type 
good mechanical ideas to furnish every manufacturing slightly shorter than the ordinary type, and making 
establishment in Pittsburg with successful specialties. the overlay project correspondingly beyond the face 
He is not only highly skilled in theoretical and practi- of the tympan, the further advantage of avoiding both 
cal mechanics, but is also a thorough electrician. He ex- roller and. ink is gained. As the type is formed with 'Z��������������������� I pends an ordinary fortune every year in experiments a tapering bore, increasing from the face toward the 

. necessary to the perfection of his inventions. By war- base, the little pieces of paper cut out pass down 
rant of the King of Belgium he is entitled to the title 
of Sir George Westinghouse, having been knighted by 
that monarch as a recognition of his services to the 
world as an inventor. He is a native of New York 

KRAMER'S LEVELING APPARATUS FOR STEAM BOILERS. 

under pressure from the boiler into the top of the cyl­
inder, thereby forcing the front end of the boiler up­
ward until the pendulum and boiler are again in a nor­
mal position, when the valve is closed. 

When the truck again reaches a horizontal position, 
the pendulum swings and opens the lower valve, when 
the water is forced from the cylinder until the piston 
teaches its middle position. When the truck passes 

State, and is about 40 years old.··-N. Y. Sun . 
.. f • • • 

A Saw without Te eth. 

A saw without teeth, that will cut a steel rail in two 
minutes, is in operation at the Central-Hudson shops, 
in Greenbush, N. Y. The saw is run by a ninety horse 
power engine, more power than is required to run 
all the other machinery in the shops, and is 38 inches 
in diameter, and three-eighths of an inch thick at the 
edge. The disk is made of Bessemer steel, and runs 
at a very high rate of speed. While in operation a .�;:.�\�\,�\,,:\ . band of fire encircles the saw, and the many sparks 
flying from the revolving disk resemble a display of �AYERHOFF'S PERFORATING TYPE AND OVERLAY. 

pyrotechnics. To keep the saw cool and prevent it 
from cracking, a tank of water is placed above the freely, and no clogging is possible; when the type be­
machine, from which a small stream runs down and comes filled, the form is raised and the accumulated 
drops on the saw while in motion. By this plan one pieces removed. A strip of soft lead, as shown in the 
saw will cut nearly 3,000 rails before it is worn out. large view, is attached to the tympan or cylinder of a 
A steel rail, after about six years' constant use, be- press in such position as to meet the perforating type 
comes battered at the ends, and by cutting them off when the press is working, thereby obtainiug a clean, 
the rails can be used in branch and switch tracks. sharp perforation, and both printing and perforating 
Rails are cut by this machine for the whole line of by one and the sallle operation. 
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AN IMPROVED PULVERIZER. 

The engraving shows a machine for 
pulverizing ores and similar sub­
stances, which is simple in construc­
t iun, strong, and durable. Within the 
casing, d, is a steel lined ring, a, with­
in which are placed three wheels pro­
vided with steel tires, b, and arranged 
in a triangle, as shown. These wheels 
or rolls are mounted on shafts in bear­
ings in the case ; the bearings of the 
two lower rolls are free to move in ver­
tleal slots in the case, so that their 
weight is carried by the ring which 
rests upon the upper roll, whose shaft 
is extended to receive the driving 
pulley, as shown in the sectional view. 
The revolution of the wheel, b. turns, 
by ' friction, the heavy ring resting 
upon it,  while the ring revol ves the 
two lower wheels. The ore to be 
gronnd is introduced into the space 
between these wheels, and is carried 
up by centrifugal force and crushed 
between the steel tires of the wheels 
and the steel lining of the ring. 'I.'here 
is no slip between the rolls and the 
ring, and the material is cruRhed by 
the weight or pressure of ring on the 
upper roll and the weight of the lower 
rolls on the ring. The pulverized material passes out 
through the slllall slit-like openings, e. The machine 
is not liable to get out of order, and will pulverize a 
large quantity, introduced either wet or dry, in a com­
paratively short time. 

This machine is the invention of Mr. William H. 
Howland, whose address is Room 25, No. 39 Broadway, 
New York city. 

. ,  . . .. 
AN AUTOMATIC CUT-OUT AND LIGHTNING ARRESTER. 

TIle illustration shows a simple arrangement for a 
device calculated for use in telegraph, telephone, and 
other stations where electrical line instruments are 
used, one intended not to interfere with the ordinary 
working of the line, but which will ground the line 
when the electric current is so greatly increased as to 
abnormally charge the apparatus, as sometimes hap­
pens d uring thunder storms. The apparatus is mount­
ed on a block, in the center of which is a smaller block, 
from which project two-metallic spring arms that sup­
port two electro-magnets wound with coarse, heavy 
wire, their pole pieces in the center closely approach­
ing, but not in contact with each other. The spring 
ar,lllS project beyond the magnets, and at their ends 
carry contact points, h i, which project inward towarg 
a central standard, k, which carries contacts in line 
and a.rranged to co-operate with the contacts, h i. The 
standard, k, is in electric connection with the ground 
at g through the binding post, 1. The line wire leads 
to the binding post, a, thence through the spring arm 
and magnet to the binding post, b, to the line instru­
ments at the station, c f, back to the binding post, e, 
through the coils of the other magnet to the post, d, 
and on to the line. The magnets, being made of heavy, 
coarse wire, will not be appreciably affected by an or­
dinary current, but when they become heavily charged, 
will so attract each other that the contact points, h i, 
are brought into electric connection with the contacts 

. that extend from the central standard, k, thereby 
grounding the line. 

BELT'S CUT-OUT AND LIGHTNING ARRESTER , 

This invention has been patented by Mr. Perley P. 
Belt, of Columbus, Kansas. 

.. · e ·  .. 
SUNFLOWERS are used in Wyoming Territory lOT fuel. 

The stalks when dry are as hard as maplewood and 
make a hot fire, and the seed heads with the seeds in 
are said to burn better than the best hard coal. An 
Mre of sunflowers will furnish fuel for one stove a year. 

HOWLAND'S IMPROVED PULVERIZER. 

IMPROVED ROTARY VENTILATOR. 

This invention particularly relates to rotary venti­
lators for ejecting foul air from apartments or build­
ings. The bearings for the shaft of the wheel are car­
ried by frames secured by bolts to the front and back 
of the face plate. 'I.'he meeting ends of the frames are 
bent to form a triangular central opening for receiying 
the bearings, and to provide for uniting the bars to-

BRIGGS' IMPROVED ROTARY VENTILATOR 

gether by holts. The vanes of the ventilating wheel 
are of special and peculiar construction. Half of the 
vanes-alternating with the others-are of arc shape, 
and are only made to extend partly along their arms 
from the perimeter of the wheel, thereby, so far as they 
are concerned, leaving a large central opening through 
the wheel outside of the hub. This opening is, how­
ever, mainly covered by the inner portions of the in� 
termediate vanes, the outer portions of which corre­
spond with the others. These inner portions are made 
much wider than the outer ones and are considerably 
extended on both sides, so as to slightly overlap each 
other. This construction, makes the inner part of the 
wheel much more effective than in wheels of 
the usual construction, and leaves an ample 
space between the several vanes for the pas­
sage of the air between them. This is also 
a valuable feature when it is desired to 
move air against a pressure, as it prevents 
the air from slipping back through the cen­
tral opening. The arms carrying the vanes 
are tangentially, instead of blling radially, 

I arranged relatively to the center of the I wheel. 
In a wheel for blast purposes the ar­

rangement of the blades would be somewhat 
modified. The outer and inner number of 
blades would be reversed, and the inner 
blades would be lapped very m uch to pre­
vent any return of the air. The angle' of the 
blade would be made to suit the work in 
each particular case. 

This invention has been patented by Mr. 
Edwin F. Briggs, of 1221 De Kalb Avenue, Brooklyn, 
N. Y. 

.. f l  .. .  
PEACH ROOT TEA is a remedy for epilepRY, according 

to Dr. J. L. Dorset, of Dorset, Va. (Medical Age.) 
Three or four ounces of an infusion are to be given 
daily. Dr. Dorset reports one case in confirmation of 
his view. 

A. Vile ror Fire Damp. 

The distressing explosions which oc­
our from time to time in European 
coal mines, and less frequently in those 
of America, are in some cases the ree 
suIt of finely divided dust suspended 
in the atmosphere of the collieries, 
but for the most part they must be 
attributed to the presence of marsh 
gas, the dreaded " fire damp " of the 
miners. When this hydrocarbon is 
mixed with air, it forms a highly ex­
plosive compound. In the fiery coal 
pits of England the gas is one of the 
most serious obstacles to mining ope­
rations. It is, however, an excellent 
fuel, and forms almost the sole consti­
tuent of the n:ttural gas issuing from 
many of the Pennsylvania wells. The 
proposition has therefore been made, 
and we believe the actual experiment 
is , now in progress, to drill sJ� inch 
bore holes down through the coal 
measures and t hus afford an outlet for 
the gas reservoirs. 

The fluid, if found in sufficient quan-
tities, could then be used as a fuel, 
while the mines at the same time would 
be relieved of a very undesirable ten­
ant. The coal mines of western Penn-

sylvania are fairly free from fire damp, the gas being 
largely stored in the porous Devonian sandstones 
which lie above the coal measures. Local conditions 
have, however, dictated a different disposition of the 
gas in the geology of England. The coal seams them­
selves are its depositories. Instead, therefore, of pos­
sessing an economic value, it is, under the present ar­
rangement, a constant menace to those engaged in 
winning the coal. It is hardly probably that these 
borings would have a sufficient output to make their 
value comparable with that of American gas wells, but 
the proposition is well worth considering, if for no 
other reason than tr-e possibility of lessening the fatal­
ity among the miners. 

... , e l " 
Inlltrnment Cor Reproducing at Will an Invariable 

qua ntity of' Electricity. 

The instrument is a voltameter hermetically sealed 
and thus rendered independent of barometric, hygro­
metric, etc. , fluctuations. The water decomposed by 
the current during each operation can be reconstituted 
aftel'Ward by passing a spark between two wires sealed 
in the upper part of the tube.-Marcel Deprez. 

.. .  e ' "  
LIGHTNING ARRESTER AND AUTOMATIC CUT-OUT. 

A recent invention to afford an improved lightning 
arrester and automatic cut-out for dynamo-electric ma­
chines is shown in the accompanyIng illustration. When 
the current is working normally on the circuit, the 
armature, D, is drawn down to the bottom of the cam, 
F, turning the sleeve in opposition to the tension of 
the spring, I, and bringing the bar, G, into contact 
with the bar, d, of the lightning arrester. The line 
wire, e, is connected with the binding posts, J and J', 
these posts being connected with the terminals of the 
magnet, B ; and when the line wire is struck by l ight­
ning, the current, in passing from d' to d, to reach the 
ground through the bar, G, and ground wire, f, fOrlns 
an arc between d' and d, when the dynamo current 
will continue to pass the space between the base of the 
lightning arrester to the groufld for an instant, and the 
diversion of the current allows the magnet to become 
demagnetized, thus releasing the armature, D, and re­
moving the bar, G, from the bar, d, when the arc will 
be broken and the dynamo current follow its original 

HOREN'S LIGHTNING AltRESTER. 

path. This device also indicates, by its momentary 
action, if the lightning arrester is clogged with dust or 
any conductive material, so as to short-circuit the dy­
namo and send the current to the ground instead of 
over the line. This invention has been patented by Mr. 
John Horen, of Omaha, Neb. ,  and the device is being 
manufactured by Mr. John Brannan, of 439 Lawrence 
Street, Denver, Colorado. 
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The " Ren.loctoo-Lee " Macadoe RUle. 

Major Armstrong, late A. P. D.,  gave a description 
of this rifle at the English Royal UnIted Service In· 
stitution, March 26. In the course of his remarks, 
he said that the best of soldiers are naturally inclined 
in the excitement of action to fire away their am­
munition fast ; and notwithstanding the strictest 
orders to keep the magazine in reserve, and use fue 
arm as a single loader, until the occasion arose for a. 
rapid and concentrated fire, the majority in any 
body of men would be pretty sure to draw on their 
magazines as long as there was a shot in the locker. 
An officer then could not possibly kuow whether his 
men really had magazine arms in their hands or not, 
unless he examined each arm separately, emptying 
from it and replacing all the cartridges. 

Several attempts have been made to adopt a re­
peating or " quick firing "  attachment to the ordinary 
breech loader, so as to convert it for the moment 
into a repeater, but they all leave much to be de­
sired as regards strength, handiness, sightliness, quick­
ness of action, and, above all, rapidity of adjustment 
and replacement ; with none of them can the result be 
considered really a magazine rifle. ., It is," said the 
lecturer, " in this direction that inquiry and experi­
ment are naturally tending more and more, and I 
think there can be little doubt the arm of the future 
will be t.he best single loader obtainable, plus a good 
attachable magazine system. I think you will find 
that practically that ideal has been attained, as re­
gards the latter half at any rate, in the ' Remington­
Lee ' rifle, invented and patented by Mr. Lee, and 
made by Messrs. E. Remington & Sons, of New York . 

. .  It is at this moment a simpl e breech loading rifle, 
with bolt action differing little from other bolt sys­
tems except that it is simpler and stronger than most. 
This particular model is of 0 '45 caliber, rifled with 
five grooves, taking a. complete turn in 20 inches ; 
weight about 9 pounds ; and takes the United States 
Service cartridge of 70 grains of powder with a bullet of 
405 grains, giving an initial velocity of about 1,350 feet 
per second. And the action is particularly quick and 
easy. The details given can, of course, be varied to 
any extent desired in the manufacture j the import­
ant feature is the independent magazine l"ystem. The 
arm can be used indefinitely in its present form as a 
single loader, until the necessity arises for the quick­
est and most concentrated fire obtainable, when it is 
converted in a moment, at the word of command, into an 
almost. inexhanstible repeater of the most rapid action. 

" Any desired quantity of reserve ammunition can 
be served out in the magazines, ea.ch containing. five 
cartridges in no greater space than if they were in 
the ordinary paper packages. They are made of 
sheet steel in one piece, with a simple spring to pro­
pel and a ' carrier ' to guide the cartridges-:-three pieces 
in all. _They are specially contrived to combine the 
mltXimum of strength and efficiency with the minimum 
of cost, though, . if retained, they can be recharged 
and USl;ld hundreds of times. 'l'he cartridges are 
stowed away in them in a moment, and yet are so 
firmly held that it is scarcely possible to displace 
them unintentionally, even with the roughest treat­
ment ; while the empty magazine is removed and re­
placed by a full  one in less time than is required to 
insert a single cartridge in the ordinary single loader. 
This quickness of adjustment is a very important 
feature, for though the capacity of each magazine is 
11111 all, it it so easily and speedily replaced t.hat the 
magazine system is practically inexhaustible, being 
really limited only by the carrying power of the soldier. 

" The rifle has been fired from the shoulder, as a re­
peater, fifty times in one minute, d 'lring an official 
trial in America, a rate much heyond that of any 
other magazine arm. The magazine in use offers no 
inconvenient projection nor unsightly feature, while 
its weight is so disposed that the center of gravity 
of the rifle is never disturbed, the balance of the 
arm remaining therefore always the same j and the 
cartridges lie always side by side in the magazine, 
where they are really better protected from all pos­
sibility of accident than they could be anywhere else. 
It is evident that the officer can see at a glance, 
even from a considerable distance, whether the arm is 
being used as a single loader in obedience to orders, or 
if  any of his men has brought his magazines into play 
before the word of cOliunand. The charged maga­
zines, moreover, would be carriecl apart from the 
loose ammunition until required, in separate pouches, 
so that to make use of them would involve a distinct 
and explicit drill motion. " 

. 1 . '  .. 
WALLS laid up of good, hard-burned bricks, in mor­

tar composed of good lime and sharp. sand, will resist 
a pressure of 150 pounds per square inch, or 216,000 
pounds per square foot, at which figures it would re­
quire 1,600 feet high of 12 inch wall to crush the bottom 
courses, allowing 135 pounds as the weight of each 
cubic foot. Walls laid up in same quality of brick and 
mortar, with one-third Portland cement added, will 
resist 2, 500 pounds per square inch, or 360,000 pounds 
per square foot, which would req uire a height of wall 
.of 2, 700 feet to crush the bottom bricks. 

THE DEEPEST FOUNDATION IN THE WORLD. 

(Continued from jl1'St page.) 

The location of the bridge is one that demanded ex­
traordinary work, not in regard to the superstructure, 
but in relation to the foundations for the piers. The 
bed of the river is made up of mud and soft sand, hard 
gravel being reached at a depth of 185 feet below high 
water, and as the rails are to be 42 feet above high 
water the total height from the bottom of the piers to 
the rails will be 227 feet. Sinking piers to such a great 
depth has never been attempted, even in this age of 
wonderful engineering, and on this account principally 
the methods to ue pursued have attracted much atten-

Fig. S.-SECTIONAL ELEVATION OF PIER. 

tion both in this count.ry and Europe. The following 
description of how the work is to be done will, there­
fore, prove to be of interest. 

Like most of the methods of American engineers 
when called upon to perform an unprecedented work 
of great difficulty, the chief characteristic of these plans, 
as now contemplated, is simplicity. The principle gov­
erning this undertaking can be readily illustrated by 
any one. Take two pasteboard tulles, one about orie­
half the diameter of the other, and arrange them COll­
centrically with the lower edge of the small one a short 
distance above the lower edge of the large one, and then 
j oin the lower edges of both tubes witha piece of paste­
board. This will form a thick cylinder, having a cen­
tral opening, flaring at the bottom. If this be inserted, 

Fig. 4.-ENLABGED VIEW OF BOTTOM OF PIER. 

flaring end down, in a bucket filled two-thirds with 
sand and full of water, it will be found to be next to im­
possible to push the cylinder to the ·bottom of the 
bucket j but if the annular space between the two 
tubes be filled with sand, and then ·the sand be scooped 
out from the inside of the little tube, the cylinder will 
gradually sink to the bottom of its own accord. This 
is precisely what will be done in sinking the founda­
tions for the Australian bridge, and what was done in 
sinking the foundations, to a depth of 125 feet, of the 
Atchafalaya bridge on the Texas and Pacific Rail­
road, three years ago . 

The outer tube in this inlit4ulce is oblong in plan, be-
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ing 20 feet wide by 48 feet long. It is made of boiler 
plate, three-eighths of an inch thick, and the edges ot 
the several sections are brought together and riveted 
to a T-bar placed upon the interior, thus making the 
exterior perfectly smooth and free from offsets. At a 
point 20 feet from the bottom the tube begins to flare, 
and the lower edge is 2 feet larger all around than the 
upper portion. Upon the outside of the bottom is se­
cured a steel plate or cutting shoe, 1 inch thick, 2 feet 
deep, and projecting 6 inches below the edge of the 
tube j the lower edge of the shoe is sharpened. Within 
the outer tube are placed, at equal distances apart, 
three cylinders or dredging tubes, 8 feet in diameter, 
made of one-quarter inch iron, and united in the same 
manner as the outer one. The lower part of these tubes 
is extended to meet the cutting edge, and the inner and 
outer tubes are rigidly united by a system of bracing, 
as shown in Fig. 4, which also represents the bucket to 
be used. The space between these tubes will be filled 
as the cylinder sinks with concrete mixed in the follow­
ing proportion : 1 Portland cement, 2 sand, 3 grayel, 
and 4 broken stone. After the cylinder b� reache9. <L 
solid resting place, the three inner dredging tubes will 
also be filled with cement, thus making a pier of solid 
cement from the bottom to the water level. From 
low water up, the piers will be of cut stone masonry. 

In the sectional elevation, Fig. 3, A is a view at right 
angles and B a v.iew parallel with the axis of the 
bridge. 

Mixing ceme�1 will be done by machinery placed 
upon a float anchored alongside of the pier. The 
mixer consists of a square box 16 feet long, provided 
at each end with an outer ring or collar, which rests 
upon rollers. A toothed wheel at the outer end 
meshes with a pinion driven by an engine. The 
revolution of this box thoroughly mixes the sand and 
cenient, which are introduced through a curved chute 
leading from a hopper on a platform just above the 
box. The requisite quantity of water is admitted at 
the same time. The mixed cement falls from the 
outer end into buckets, which are carried by cranes 
where needed on the pier and dumped. 

Upon the opposite side of the pier is moored a .large 
float carrying two sets of hoisting machinery. The 
booms are so arranged that either dredge can be 
worked in the . center or one of the end dredging 
tubes. Thus, by making one dredge take two loads 
from its own end tube and one from the middle tube, 
the amount of material excavated from each of ,the 
three tubes can be equalized. 

During the sinking.  of the piers,.it. is . not, expec,ted 
to encounter any formidable obstruction such as a large 
rock. Trunks of trees may be met, but their presence 
would not hinder the work in the least, since the great 
weight of the pier would force the cutting edge of 
the shoe through them. Tree trunks were met . dUr­
ing the building of the Atchafalaya bridge, and in 
one case where the weight was insufficient to force 
the shoe through, . that part of the log projecting illto 
the tube was grappled and the log broken, when the 
pier was sunk without further trouble. 

The contract price of the bridge is £327,000. The 
contract for sinking the piers has been let to Messrs. 
Anderson & Barr, of this c:ty, who superintended the 
erection of the Atchafalaya bridge. 

A Shetland Tlr!. 

1\. Dumfermline tourist, who visited Shetland last 
year, says the Miller, of London, England, has given· a 
graphic description in one of the local papers of what 
he saw in the course of his tour. One of the things 
which came under his notice was one of the primitive 
grinding mills called the " tirl " mills of Shetland. He 
had seen numbers of these in a half ruinous condition 
in the more northern parts of the mainland, indicating 
that they were being superseded by some superior sys· 
tern. These " tirl " mills are very low · erections, gene­
rally built in the side of a brea, down which a stream 
from some hidden hill loC'h finds its way. By a simpl€ 
�lo.icing apparatus the stl'eam: is turned when wanted 
to run under the floor of the mill in a steep, sloping 
artificial channel. In this channel is placed an up· 
right circular shaped piece of wood, having an iron 
spindle in the center. The lower end of the spiudle i� 
fixed in the channel, while the upper end finds its way 
through the floor of the mill and is attached by a cros� 
piece to the upper millstone. The circular sbaped 
piece of wood is fitted with six projecting boards, 
against which the water strikes as it rushes down it� 
prepared course, and so sets the upper stone in 1II0tion. 
Through an opening in the center of this stone the 
corn is fed in by hand, and the meal, as it is ground,  
percolates from between the stones, and falls on a clean 
clay or boarded portion of the floor, from whence it is 
gathered. The stones are about thirty inches in dia· 
meter and from three to five inches thick. Grinding 
mills of a more modern type are now, h owever, es· 
tablished in several distriC'ts among tlie islands, and 
gradually the " tirl " is being replaced by the supe· 
rior article. Still the " tirl ," and even the quera, 
driven by hand, are found in use in various parts of 
both Shetland and Orkne'. 
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How Malten'a 18 Made. 

The London Chemical Review translates from Ding­
ler's Polytechnisches Journal an article by P. Schoop 
on the arsenical process of manufacturing magenta, 
containing facts all the more interesting here, now 
that Americans are · embarking in the anilin industry. 

The melting pot used is of cast iron, 1 '35 meters in 
diameter and 1 meter in height, set over a suitable 
furnace. 'fhe lid can be lifted, if need be, and push­
ed out. of the way by means of a pulley and crane. 
The stirrin� apparatus is kept in action during the en­
tire time of heating. A small apert�re serves for tak­
ing out samples of the melt. The charge consists of : 

Arsenic acid, 194° Tw . , . . . . . . . . . . . .  . . . . . . . . . . . . . . . . . .  75 kilos. 
Arsenic acid, 1940 Tw. recovered, same sp. gr. as above. 300 .. 
Anilin for red . . . . .  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  300 " 
Liquid which has distilled over in former operations . :. 200 .. 

The firing up is ,so managed that the distillation 
begins in about seven hours, and that then 10 liters 
pass over every hour. After the lapse of twenty hours 
the heat is increased so that 20 liters may pass over 
hourly. When 400 liters have been distilled off, the 
melt will already have become thick, whereupon the 
fire is slackened. As soon as the contents of the pot 
become pasty they are scooped out, and the melt 
when cold is broken. 

The dist.illate is mixed in a parting funnel with 
about 100 kilos salt, upon which the oil speedily sepa­
rates. The salt solution is diazotized. 'precipitated 
with a solution of naphthol, and .orked up into 
naphthol orange. More advantageously it is converted 
into saffran in. 

The melt is ground up, wet to a fine, thin paste, 
in lots of 100 kilos, and passed through a filter press. 
The filtrate is evaporated in . an iron steam pan for 
the recovery of the arsenic acid, while the press cake 
is again stirred up with lukewarm water and filtered 
once more. The filtrate from this serves for grinding 
up the next melt. The crude melt, after washing, is 
a yellowish· green powder, which "is twice lixiviated 
in a suitable extraction kettle with boiling water. 
About a tel lt.h part of the melt is treated in this ket­
tle with 3,600 liters water and stearn at a pressure 
of 1 '5 to 2 atmospheres. After four hours the whole 
is passed through a filter press, and the residue again 
treated in a second kettle with 3, 600 liters water in 
the same manner. This second decoction is run into 
the first kettle, which has in the mean time been 
Ilharged again. The remainder, after this double ex­
traotion, forms one part of the poisonous, useless resi­

' "d1i'es. 'l'he color decoction of one. lot, after standing 
for half an hour and depositing certain impurities, is 
mixed hot with 200 kilos rock salt, whereupon, after 
heating, the muriate of the color separates out almost 
completely. In the liquid drawn off after standing for 
two days a little more color is thrown down by the 00-' 
caskmal addition of a little milk of lime, and is worked 
up separately. The remaining lyes, containing much 
arsenic, are precipitated with lime, and t.his precipitate 
forms the !lecond portion of the poisonous residue. 

The precipitated crude magenta is purified by a sys­
tematic fractional precipitation. The crude magenta, 
forming one-fifth of the melt, is dissolved in a wooden 
cask in 1,000 liters water, boiling up by means of steam, 
and 40 liters of a 4 per cent solution of soda are gradu­
ally added. A greenish or golden resin separates out 
on the sides and on the surface. The liquid is then 
passed through a coarse filter into a wooden vat, and 
mixed with two liters muriatic acid to prevent the sepa­
ration of chrysanilin and delay the crystallization of 
the magenta. Upon the liquid is laid a lid with wooden 
rods, which, as well as the sides and bott.om, are in two 
days found covered with fine crystals. The mother­
liquor is run off, the crystals are dried in the air and 
afterward in a drying room at 1040 F. The yield is 20 
kilos of crystals, while about 4 kilos magenta remain ill 
the mother-liquor aud 15 to 16 kilos resin are separated 
out. From the mother-liquor the color is precipitated 
by soda lye, and about 40 kilos of it are dissolved in 
muriatic acid. Here we proceed as in the purification 
of the crude magenta, about one-third of the coloring 

, :matter being separated out as a resin, and crystals of 
magent.a being obtained on cooling. In this mother­
liquor there remains very much chrysanilin. By pre­
cipitating with soda, and evaporating the colored mass 
with acetic acid, cinnamon brown is obtained. 

The resin' which separated on purifying the crude 
magenta (resin No. 1) is dissolved in muriatic acid. On 
boiling the said liquor a resin separates out, consisting 
chiefly of mauvanilin, an almost worthless substance. 
By soda a portion of magenta is again separated, and 
on cooling the filtrate a little more is obtained. The 
lye, after the separation of this portion of magenta, 
is mixed with resin No. 1. Resin No. 2, obtained by 
purifying, resin No. 1, is again dissolved in muria,tic 
acid and boiled, when some more mauvanilin is de­
posited and is removed. FrOID the hot solution salt 
precipitates cerise. After filtration the color is washed, 
neutralized with muriatic acid, and evaporated down 
in iron pans heated by stearn, yielding thus the cerise 
of commerce. In the filtrate from the precipitate of 
cerise, the magenta remaining in solution is precipi­
tated with soda, and the Oas9 mixed with Nsin NQ. 

$titufifi t !mtritlu. 
2, whereupon a further purification of the lye-pro­
ducts is undertaken, yielding grenadin and maroon. 

To test the magenta for the presence of chrysanilin, 
muriatic acid is added to the hot solution in water, and 
zinc powder is added in small portions until the red 
color disappears. If the magenta was free from chrys­
anilin, the solution will then be colorless. Otherwise, 
it is yellow. 

Except for the manufacture of acid magent.a, the 
magenta obtained according to the above process is 
used, only in preparing common reddish rosanilin 
blues. 

" . 1 '  .. 
BALE AND BOX HOOX. 

In the common form of box hooks the shank is 
fastened in the handle by being passed transversely 
through it and then riveted. A shank thus fastened 
is apt to become loosened and turn in the handle, 
while the fingers between which the shank is passed 
are liable to become chafed. With the hook here­
with illustrated the fingers are passed through the 

THE SAN ,JOSE BALE AND BOX HOOX. 

opening.formed by the handle and the prongs of a 
fork formed on the upper end of the shank ; the turn­
ing of the hook is prevented, and there is no wear 
between the fingers. To prevent the chafing of the 
outer sides of the fingers by their coming in contact. 
with the box or bale, there is provided a leather guard, 
as shown in the upper view, or a metal frame, as shown 
in the lower view. The handle is slightly extended 
toward the front, thereby allowing a firmer grasp to 
be taken of it and a more easy and accurate guiding 
of the hook. 

This invention has been patented by Mr. Philip J. 
Stockinger, of San Jose, Cal. These hooks can be seen 
at the San Jose Agricultural Works. 

. � . . . 
DEVICE FOR SEPARATING TEETH. 

The separator of teeth invented by Dr. H. A. Parr, of 
New York city, is a continuous circular wedge, so con· 
structed that teeth can be separated in a few minutes, 
with little pain, in most cases without any. When 
the arch is crowded, or the teeth are irregular, cavities 
form between them, by pressure and unnatural con­
tact, and cannot be filled without separation ; and 
when the position of the teeth is mechanically 
changed, absorption takes place when the pressure is 
either on the anterior or posterior surface, while a 
process of ossific deposit takes place in the space from 
which t.he tooth is moved. 

In the system followed at present, the teeth are 
wedged apart by the aid of wood, cotton, rubber, or 

PARR'S DEVICE FOR SEPARATING TEETH. 

293 
�nds of which are tapered to a point and meet at an 
acute angle directly opposite to the angle of the bar, b. 
a and b may be brought together by turning the nuts, 
c c, which can be done with the fingers or wit.h a 
wrench. In case the teeth have not been sufficiently 
separated by turning the nuts, c c, additional pres­
sure may be brought to bear by means of the wedge, 
U, which may be used on the buccal or lingual sur­
face. The vertical screws, e e, are for adjusting the 
instrument upon the teeth so as to prevent undue pres­
sure upon the gums. 

. ,  . . . 
Rectangular Proportion. 

W. Barnes.-Oblong rectangles are the forms of 
manifold planesJn buildings and house gear-doors, win­
dows, room sides, room floors, tables, boxes, bookcases, 
books, and pictures ; and therefore it is worth while 
to learn whether there is a more or less comely form of 
rectangles, or of their .outer . frames. Of the square, 
which is a shapefast figure, and which, with the circle 
and equilateral triangle: makes a harmonic triad, there 
is no neE:'d that I should . now discourse ; but to many 
other cases of rectangUlar forms I think harmonic pro­
portion may yield good effect. I like the effect which 
it has afforded in the framings of pictures. In the 
framing of a picture we have often found a third har­
lIlOniC term to its length and breadth, and have then 
taken the whole, or a half, or a quarter of that third 
quantity for the width of the frame. On the taking 
of a half, the sum of the widths of the two sides, or 
two ends, makes up t.he third term of the triad, and on 
the taking of the quarter the third is found in the sum 
of the widths of the four frame sides. 

If we would frame ,harmonically a print or drawing 
with a margin within the frame, we may get the width 
of both its frame and margin from a third harmonic 
dimension to the length and breadth of it, and then 
divide this third dimension into two parts, which shall 
be the latter two terms of a harmonic triad, of which 
the first is the whole dimension ; and a square picture 
may be framed in harmony by taking for the harmonic 
triad (1) the width of the picture and two breadths of 
the frame ; (2) the width of the picture ; and (3) the 
twofold width of the frame. 

I think that door frames, shutter frames, and the 
mantelings or frames of fireplaces may be often fitted 
for the better to the spaces they bound by harmonic 
proportions of widths ; and though the lettering pieces 
of bound books are often set on their backs without 
symmetry either of width or place with the height of 
the book, yet, if the back of a book were divided into 
six ·spaces, and the lettering piece should take up the 
third from the top, it would be in harmony with the 
book's height both in place and measure, since the six 
spaces of the whole back and the three below and the 
two above the lettering piece would make a harmonic 
triad. So, again, I have reason to t.hink well of the 
elevation of a church of which the heights of the tower, 
of the nave, and of the chancel are a harmonic triad, 
while another is made by the ground widths of the 
nave, of the chancel, and of the tower. It might be 
worth while also to try whether a steeple would not be 
graceful if, at three harmonic spaces of height, it di­
minished by a harmonic triad of widths, or whether a 
spiral line or a stream or path made to wind through a 
lawn would not be of graceful bends if at three har­
monic spaces it went off from its axis by the measures 
of a harmonic triad of ordinates.-The Architect. 

.. · 1 ' " 
Expansion Produced by Amalgamation. 

It has been accidentally observed by the authors that 
the amalgamation of brass is accompanied by great 
expansive force. If the edge of a straight, thick brass 
bar be amalgamated, it will be found that in a short 
time the bar is curved, the amalgamated edge being 
always convex, and the opposite concave. The authors 
imagine that a similar action may be the primary 
cause of the phenomena presented by the Japanese 
" magic mirrors. " Japanese mirrors are made of bronze, 
and have a pattern cast upon the back, and although 
to the eye no tr.ace of it can be discovered upon the 
polished reflecting surface, yet, when light is reflected 
by certain of these mirrors on to a screen, the pattern 
is distinctly visible in the luminous patch formed. In 
a paper before the Royal Society, they have shown 
that this is due to the polished side opposite the thin­

some such material, and often remain separated a ner parts of the coating being more convex than the 
number of days, causing pain to the patient and un- others, a conclusion verified by the fact that the pat­
necessary labor to the operator. Frequently, the tern is reversed when formed by a convergent beam of 
teeth have to be trained back to their former posi- light. Such a condition of things would evidently re­
tion. During the separation the ossific deposit suIt from a uniform expansive stress taking place over 
formed has to' be displaced, which in some cases it is the reflecting surface, the thinner-and, consequently, 
difficult to do, and not unfrequently the teeth oper- the weaker-parts becoming niore convex or less con­
ated on remain separated for life. The herein de- cave than the others. The authors have hitherto attri­
scribed instrument was invented by Dr. Parr to do buted this inequality of curvature to a mechanical dis­
away with these difficulties. tortion to which the mirrors are intentionally sub-

The device may be adj usted to the centrals, bicus- mitted during manufacture, to produce the general 
pids, and molars, and is particularly adapted for irre- convexity of the polished surface ; but they now think 
gular teeth. it possible that the use of a mercury amalgam in the 

b represents an angular bar, tapered to a point, process of polishing may have an effect in the produc­
and terminating at each end in the sockets, d, through , tion of this inequalit, of curvature.-Profs. W. E. Ayl'­
whh.h pUll thQ tWQ IltlmiQirQwal" baril, a a, thQ inner ton and John Perrv. 
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A Singular Poll!lonlnK (lalle. 

The PharmadeUtical Jo'urnal and 1'ransactions for 
March 27 gives an account of a singular instance of 
poisoning in Nottingham, whereby two children lost 
their lives and two others were made very ill. The 
deadly dose in this instance was an apparently harm­
less cough mixture containing the following four in­
gredients : Sirup of violets, 
sirup of squill, wine of ipe­
cac, and oil of sweet al­
monds. 

Iti.tutifit �mtritau. 
six beats t o  one beat per minute i n  thirty-eight 
minutes. That fact, Dr . .  Truman thought, showed 
that the active agent was present �.in the sirup of 
squill. Mr. Wakefield's sirup of squill was very' much 
more bitter and of very much deeper yellow than 
the other sirups. Both his prescriptions contained 
very 8trong heart poison which agreed in its essential 

(MAY 8, 1 886. 
A COMBINED CBUSHEB AND STAMP MILL. 

It is rare that a' new principle is applied in grinding 
machinery. The .stamp, buhr-stone, and roll are the 
ancient and approved methods of rock reduction, and 
no successful machine has heretofore been constructed 
for rock grinding that has not adopted some form of 
these elementary machines. But in all old pulverizer' 

the process of grinding is a, 
mutual one, the mill as 
well as the rock beinL' 
ground. The "Sturtevant 
mill, here illustrated, is a 
departure from all old me· 
thods, and the results ac­
complished are so remark­
able, and the plan of the 
machine so entirely novel, 
as to .constitute a matter 
of unusual public interest. 

The Sturtevant mill is a 
combined crusher and pul­
verizer, seizing rocks of a 
large size arid compell ing 
them to pulverize each 
other in a most rapid and 
remarkable manner. 

The symptoms that ap­
peared in two or three of 
the children that had been 
taking this medicine were 
very singular, the pulse 
being intermittent. In the 
case of one of the children 
that died, there was an in­
termission of every third 
or fourth beat of the pulse. 
The heart's action was very 
much i .n t e r f e r e d  with, 
there being an in termission 
of one in four or five beats. 
The pulses of the third and 
fourth children also inter­
mitted, so that it was evi­
dent that there was some 
peculiar action in their 
h e a r  t s . In considering 
these symptoms, it seemed 
to the medical men that 
there were only one or two 
preparations -which were 
likely to produce that ac­
tion. One was ,.a mixture of 
digitalis, or dommon fox­
glove, and the other the 
sirup of squill. 

In order to ascertain 
whether the action was due 

Fig. I.-THE STURTEVANT COMBINED CRUSHER AND STAMP MILL. 

Making the rock do its 
own crushing and pulver­
izing is the novel and prin· 
cipal feature of the ma· 
chine illustrated by the 
accompanying engravings. 
It is apparent that if by 
means of any mechanical 
contrivance the rock could 
be made to act upon and 
disintegrate itself without 
being crushed or ground 
between the faces of metal 
pieces, the machine would 
be subjected to a minimum 

to the latter, and the result not due to any accidental 
mixing or dispensing of the medicine, the coroner had 
the prescription madll up by an independent chemist, 
and a second time by the chemist (Mr. Wakefield) who 
originally dispensed it. These prescriptions were 
placed in the hands of Dr. Truman, the public analyst, 
who injected samples therefrom under the skins of 
frogs. In the case of the mixture made by the inde­
pendent. chemist there was no slowing of the heart in 
an hour and three-quarters, when he killed the frog. 
In the case of the mixture made by Mr. Wakefield there 
was a total cessation of the heart's action in seven­
teen minutes. The mixture made by Mr. Wakefield 
was much more bitter than that made by the other 
chemist. 

Dr. TQlman, on considering which of the four in­
gredients of the mixture was most li kely to contain the 
poison, came to the conclusion that it must be either 
the ipecac or the squill. 
The wine of ipecac gave 
purely negative results in 
both cases. He then in­
jected ten drops of the 
sirup of squill from an in­
dependent chemist into a 
frog, and that slowed the 
heart's action from twenty­
fO'rlr beats a minute to ten 
in two hours and a half, 
when he killed it. 

The same amount of Mr. 

amount of wear. Such 
characteristics·with digitalis. The squill is a bulb gath- being the case, it would naturally follow that the 
ered in Russia and Germany. In a squill there is power expended in doing a certain work would be 
found a minut.e and innocuous proportion of an active greatly reduced, while the capacity, or quantity of 
principle producing the same effect as digitalis, the rock crushed, would be greatly increased. These 
quantity of which may be exaggerated by difference desirable results are accomplished by the Sturtevant 
of climate, difference in the period of gathering, and it mill, which, as will be seen from the following descrip-, 
is also present to a greater degree in t.he outer scales · tion and the cuts, is very simple in construction. 
and in the recent bulbs than in the inner part of the I And is so arranged that it reduQes the hardest mate­
dry bulb. The vinegar of squill from which Mr. Wake- rials with scarcely any damage to itself. 
field prepared his sirup was purchased from a wholesale The two cylindrical heads or cups are placed u pon 
druggist, and

' 
probably contained an unusually large opposite sides of a case, into which they sligh tly 

amount of the active principle of the bulb. Sirup of project, facing each other, and are made to revolve 
squill is in 'very common use as a remedy for coughs, in contrary directions. The rock is conveyed to the in-
and as it has hitherto terior of the case (which 
been looked u pon as is kept full) through an 
rather a harllliess medi- opening at the top, and is 
cine, this is an interest- prevented from dropping 
ing and unique case. below the heads by a cast 

, . 
, ' 

Wakefield's sirup of squill 
was injected in the same 
way, and it produced a 
slowing of the heart's ac­
tion f r o  III twenty·eight 
beats a minute to fourteen 
in forty-four minutes, and 
a total cessation of the 
heart's action by death in 
two hours. 

Fig. a.-THE STUBTEVANT MILL.-THE REVOLVING HEAD. Fig. 4.-THE BEVOLVING HEAD TAKEN APABT. 

iron screen. The rock is 
then immediately thrown 
out by centrifugal force 
from the two revolving 
cups, in opposite direc­
tions, and with such force 
that the rock from one 
cup, coming in collision 
with the rock thrown op­
positely from the other 
cup, is broken and pulver­
ized, and the grinding, 
which would otherwise be 
upon the mill, is transfer­
red to the material, which 
is at once reduGlld to pow­
del' ; in othe,At:words, the 
mill does not " grind ... the 
substance, but simply pro" 
vides the power that COlll­
pels .;' the rocks to " crush 
thernselves. 

He afterward made an­
other series of experiinents, 
in which he took larger 
quanties of the sirup of 
squill, and he had quanti­
ties of it from two inde­
pendent chemists as well 
as Mr. Wakefield's. He re­
peated the experiments in 
the same way. In the case 
of the first independent 
chemist there was no slow­
ing of the heart's action in 
forty minutes. In the sec­
ond case there was a slow­
ing of from thirty-one to 
ten beats a minute in forty­
seven minutes, and in Mr. 
Wakefield's case there was 
a slowing of from thirty- Fig. �.-THE STURTEVANT MILL, WITH HEADS DRAWN BACK TO SHOW THE INTERIOR. 

The cast iron screen, 
shown in Fig. 2, in which 
both revolving heads are 
drawn back, is com posed 
of small sections which can 
be ea�ilyreplaced whenever 
required. The wear upon 
this scree n is slight, as it is 
al w�ys protected from the 
action of the rocks thrown 
from the heads by a cush­
ion of interposi ng material 
formed by the rocks, which 
constantly fill the case and 
cover the S C I'  e e n. The 
c l' u s h e d rock p a s  s e s 
through this ' screen and 
falls into a bin. When 
necessary to reduce the 
rock to a great, l' fineness 
than the screen outlets al-
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' low, the coarser part of what leaves thd 'screen is 
reconveyed to the mill by an elevator for regrinding ; 
that which is fine enough being first removed by the 
usual apparatus adopted in milling. A mction blow­
er causes the air to draw strongly into the mill, 
thereby preventing the escape of dust. 

The revolving heads, shown with the parts ftssembled 
in Fig. 3 and separated in Fig. 4, are 
each coIIiposed of two parts, one of which, 
A, a simple hard iron cylinder, called a 
bushing, is removable, and when worn can 
be easily taken out and replaced. As soon 
as the mill has been put in operation, a 
curious formation is made inside of the 
head of a conical , cup-like stone lining 
(Figs. 3 and 5), formed by the caking 
within the head of the material being 
groUlid. This lining is of the utmost 
importance, as it is a ('omplete shield . to 
these parts of the machine. With the 
exception q,f the edges of the bushings, 
the entire interior of the machine is 
completely protected from wear by the 
rock itself. 

The elementary parts of t.he mill are 

J titutifit jmtritau. 
Tbe Inventor oC tbe Po.ta�e · Stamp System. 

Mr. Patrick Chalmers, of Wimbledon, has issued a 
pamphlet claiming''that his father, James Chalmers, 
bookseller, Dundee, was the inventor, in the month of 
August, 1834, of the adhesive postage stamp. It ap­
pears that evidence has come to light, from papers be­
queathed to th e South Kensington Museum Library by 

" "'., , ' • -..J "'. 

NEW CLUB .OUSE OF THE. ST . LOUIS .JOCKEY CLUB.· 
The three illustrations herewith bring at once be­

fore the mind a good idea of the general plan and prin­
cipal details of a new club house now being erected by 
the St. Louis Jockey Club, which it is expected will 
cost $50,000. Externally, the outline of the building, 
as presented in the view from the southeast, is broken 

into many projections-towers, gables, 
galleries. and porches being combined in  
such way as  to  present a most attractive 
appearance ; but on the opposite side, 
that which looks toward the race course, 
there are to be two lines of galleries, 16 
feet wide, running the entire length of 
the building, the ends shown at the right 
in the first eng raving indicating their 
position. 

clearly shown in Fig. 5. The end of each 
shaft carries a head holding a bushing 
tnat projects a little way into the case. 
Within 'each bushing is shown the hollow 
stone cone, formed by the packing of the . 

Fig. 5.-ELEMENTARY PARTS OF THE STURTEVANT MILL. 

The second line of balcony and porch will 
have its floor stepped from t.he face of the 
porch back to.the wall of the building, as 
with lJ, grand stano, to give the occupants 
a better view of the races. The interior of 
the edifice . will be handsomely finished 
and tastily furnished, after the designs 
shown in the engravings, for the URe of 
members of the association and their fami­
lies. Bowling alleys. a billiard room , and 
gymnasium are to be included in the ar­
rangement. 

rock. The hopper is filled with rocks that drop into ' the late Sir Henry Cole, of the original plan by Jaines 
the case between the heads. The arrows on the shafts Chalmers of the adhesive postage stamp, to be printed 

" indicate the direction of revolution of the two shafts. from a die of various values, for use according to weight 
Immediately after starting, the stone cones form them- of letters, on sheets of paper specially prepared for the 
selves, and becolIle as hard as tlie rock itself. When purpose and afterward gummed over with an adhesi ve 
these stone cones have been formed, it is apparent substance, to be sold in sheets, in lesser quantitieil, or 
that the centl'ifugal force given by their revolution will singly, as required, at post offices or by stationers�all 
hurl out all the rocks forced into them, in the general as subsequently adopted by Mr. Rowland Hill, and in 
direction indicated by the arrows. The flying rocks use to this day. 

'rhe floors will be of polished yellow pine 
and the basement a.nd first and second stories will be 
finished in hard wood, The walls of thB ladies' recep­
tion room are rough cast and to be finished w ith gold 
bronze. The second story is to be devoted to private 
parlors and dining rooms. The main hall has the prin­
cipal staircase recessed in it, inclosed by arches and 
lighted by a skylight. 

Mallll tilCtll rC I's Mus' be on tb e Al ert. 

are sure to collide with those moving in the opposite Mr. Challllers makes out a case that 
direction, as their journey is made through an atmo- impregnable. 

is practically The I l ianufacturer who hopes to hold his own in the 

sphere of the same material, for the mill 
is l,ept constant.ly filled. These collisions 
result in rapid and perfect crushing, and 
the rocks expend their force upon each 
other b,efore reaching the iron work of 
the machine. 

The iron screen is of very small diame­
ter, and the ground rock is let out at Ollce. 
This is a great economy. for to strike rock 
after it is once reduced to the fineness 
wanted is a serious waste of power, and, 
in metal-bearing rock, to leave a particle 
of free metal in a machine to be churned 
and pounded over and again many times, 
and worn away, would be often to suffer 
a great loss. 

These lnills are manufactured by the 
Sturtevant Mill Company, of 89 Mason 
Building, Boston, Mass. They 8,re made 
in six sizes, with heads from 4 to 36 
inches in  diameter. 

Some idea of their capacity may be 
obtained from the fact that the 20 inch 
mill will discharge from sixteen to twenty 
tons of hard rock per hour, and the 
36 inch mill will reduce 1 , 500 tons of 
hard rock per day. 

I fierce COlli petition which characterizes modern indus­
try must of necessity keep a sharp look 
out for valuable improvements in machin, 
ery, and must introduce them promptly 
when they are presented. The movement 
of the indust.ries is always forward. Thou­
sands of ingenious minds are continually 
studying out met.hods for making pro­
cesses easier and more economical. Every 
month some kind of a device for bettering 
the way of doing a thing, 01' for saving a 
little labor, is patented. The manufactu- . 
reI' who simply ignores these things and 

, runs along heedlessly in the old way, with 
the old devices, will be left behind and 
beaten as surely as the earth rolls around 
the sun. A mill built and filled with ma­
chinery twenty years ago, and left unim­
proved, could not begin to compete with 
a modern mill containing all the new me­
chanical im provements. And the way to 
keep a mill property from deteriorating 
is to add in every important improvement ' 
as is it put on the market. '],he most 
successful mills are the mills that do this 
very thing ; and they succeed because 
they do it.-Textile Record. 

These giant grinders are of small size, 
and all of the power transmitted by the 
belts acts directly upon the rocks reduc­
ing each other. 

ST. LOUIS JOCKEY CLUB-SOUTHEAST VIEW OF CLUB HOUSE. 

* We are indebted for our illustrations on this page to 

the Illustrated Graphic News, of Chicago, a recently es· 
tablished pictorial weekly newspaper, which presents 
many interesting features, and will obtain, without 
doubt, a large circulation in the West. 

THE MAIN HALL AND STAIRWAY. LADIES' PARLOR. 
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A Cheap .Concrete. with a rounded end ; when a segment of the issuing tions-give them the necessary pressure, tempera-

A kind of concrete made without cement is said to jet was cut, the lines of flow could be seen. In tures, and times, will not the same results be evolved ? 
be coming into favor with Parisian architects. It is the pressing of iron and steel there are lines of 'fhe grains of • powdered nitrate of soda or phosphate 
composed of 8 parts of sand, gravel, and pebbles, 1 part flow. Mr. Roberts-Austen illustrated this by means of soda in a bottle will slowly unite. May there not, 
of burnt and powdered common earth, 1 part of pul- of a crosshead sent to him by Mr. Webb, of the however, said the lecturer, be in the compression of 
verized clinkers and cinders, and 1� parts of unslaked Crewe Works. The lines were made visible by gases an analogy to the liquefaction of gases ? In 
hydraulic lime. These materials are thoroughly incor- etching. Ruskin had once made the remark that as gases the molecules are free, but by pressure they are 
porated while dry into a homogeneous mixture, which men stamped the cow upon the butter, why not condensed into liquid form by being brought into 
is then wetted up and well beaten. The result of this stamp the bee upon the honey ? It simply was not spheres of mutual action, and metal, by being pow­
is a hard and solid mass, which sets almost immediately, practicable, because honey flows at the normal tem- dered, may be said to be coarsely gasified. He re­
becoming exceedingly strong after a few days. It may perature. The lecturer continued that the most im- gretted that the time allotted for lectures would 
be made still stronger by the addition vf a small propor- portant application in industry with which he was ac- not permit him to enter into all the particulars he 
tion-say 1 part-of cement. Among other construc- quainted, connected with the flow of metals under desired to give, but he would add that metals, like 
tions to which this material has been appplied is named li pressure, was suggested by Mr. Baker for the pre- liquids, could not only be vaporized, and would ab­
as an example a house 65 feet by 45 feet, three stories paration of the steel for the Forth Bridge. He then sorb gases, but exhibited something like surface ten­
high, standing on a terrace which has a retaining wall illustrated the flow of pewter, by pressing a disk of sion. He here took a thick horizontal wire of an 
200 feet long and 20 feet high. E very part of this struc- it in a lathe, and showed how Sir Henry Bessemer alloy of gold and silver, resting upon its two ends, · 
ture was made of the hard, economical concrete, in- had made cold ·spun ornamental articles from disks and merely touched its center with a soluble chloride ; 
cluding foundations, cellar vaulting, retaining wall, of mild steel, 11 inches in diameter. On applying ten- after the lapse of a minute Qr two the surfaces of 
and all exterior and internal walis, together with their sion, he said, to steel or iron, the metal will extend the thick wire cracked, and in such a manner as to 
cornices, mOUldings, string courses, balustrades, and to a certain point, then there is a permanent set, suggest surface tension. Mr. Fletcher, he said, had 
parapets. No bond iron was used in the walls, and no after which it will be�n to flow, and continue to first pointed this out to .him. __ Prof�sor Roberts­
wood lintels, beams, or postli were required. It is flow· until it breaks. Standard gold will do the same, Austen then concluded by pointing to the infiuence 
claimed for this material that it is not liable to crack but the presence of a " trace " of lead will prevent the of the facts they had considered on art, on science, 
or scale, and is extremely cheap, as it can be made " flow " entirely. and on industry. 
almost wholly from materials to be found everywhere. Professor Roberts-Austen next drew attention to .. . . I • 
Doubtless a further economy could be realized by em- the experiments of Professor WaIter Spring, of Liege, How to Avoid Premature Old Age. 

ployinlC simple machinery for mixing the materials in in the submission of cold and powdered metals to im- 'Fhe following good advice is given by Dr. Benja-
both the dry and wet stages. mense presssure. The apparatus (which was shown) tD:in Ward Richardson: The rules for the pr(;lvention 

... . .  I • used consisted of a ponderous lever press, with ' of senite disease are all personal. They should begin 
Properties or Fluids aud Solld Metal.. heavy weights at the end farthest from the fulcrum, in youth. It should be a rule among grown-up per-

Professor W. C. Roberts-Austen, F. R. S. , Chemist of as well as the means of applying screw pressure. The sons never to subject children to mental shocks and 
the Mint, lectured recently at the Royal Institution upon little piston 4hich gave the pressure to the powder unnecessary griefs. When, in the surrounding of the 
" Certain Properties Common to Fluids and· Solid passed through a gun metal cap, which had a �ap child life, some grave calamity has occurred, it is best 
Metals." wherewith it was connected to an air pump, so that to make the event as light as possible to the child, 

He began by drawing attention to the early memoir the air was withdrawn from the interstices of the me- and certainly to avoid thrilling it with sights and de­
of Reaumur to the French Academy of Sciences on the tallic grains. In 1882 he (Mr. Roberts-Austen) had re- tails which stir it to the utnlost, and in the end 
ductility and malleability of metals, in which he clearly peated and verified M. Spring's experiments and re- only leave upon the mind and heart incurable wounds 
defined the conditions under which colloid metals suIts, some of which are set forth in the following and oppressions. Children sho uld never be taken 
would actually flow. The resemblances, said the table: to funerals, nor to sights that cause a sense of fear 
speaker, between metals and fluids have long been Results obtained by M. W. Spring by the CompreSSion and dread combined with great grief, nor to sights 
known, and present the following eight prominent of Finely Di'vided Metals. which call forth pain and agony in man or in the 
points: 1. Rejection of impurities on solidification. 2. Lead welds at a pressure of 13 tous per square iuch. 

lower animals. 
Surfusion. 3. Flow under pressure. 4. Changes due Zinc .. " 19 " " To avoid premature old age in mature life, the fol-
to compression. 5. Absorption of gases. 6. Absorp- Tin 32 " lowing are important points to remember: 
tion of liquids. 7. Vaporization. 8. Surface tension. Antimony " 38 " Grief anticipates age. Dwelling on the inevitable 

Aluminum " 88 H In passing from the solid to the liquid state, the 
Bismuth 38 " past, forming vain hypotheses as to what might have 

metals sometimes present the same phenomena as Copper 8S " been if this or that had or had not been, acquiring a 
water; for instance, water distinctly rejects impurity Lead flows at 33 .. craze for recounting what has occurred-these ·aets 
to It considerable extent when it solidifies into ice ; an Tin 47 " do more harm to future health and effort than man�Y" 
alloy of lead, antimony, and copper on solidifying will When more pressure tq.an ,fifty tons to the inch is things cO,llnected with real . calamity. , Occupation 
reject much of the lead, and take up the remainder. , given by the machine, the metals submitted to its and new pursuits ape the best preventives for mental 
Water may be cooled down to -8 degrees without I action

, 
begin to flow through the fine cracks of the shock and bereavement. 

actual solidification, but agitation then' determines ' compressing chamber, just as if the metals were so Hate anticipates age. Hate keeps the heart always 
the immediate formation of ice, and the rising of the much treacle; for instance. when t.in filings are made at full tension. It gives rise to oppression of the 
temperature of the mass to zero is indicated by a perfectly clean, the interstitial air removed, and then brain and senses. It confuses the whole man. It 
thermometer. Faraday stated that sulphur and phos- submitted to pressure, they form a solid little cylin- robs the stomach of nervous . power, and, digestion 
phorus exhibit in their degree the same effects. The der with wings where the metal has streamed into being impaired, the failure of life begins at once. 
master of the Netherlands Mint has proved that gold the cracks, as exemplified by the result which he Those, therefore, who are born with this passion-and 
and silver behave in just the same way. The lec- then exhibited. He also exhibited a wire of lead a good many, I fear, are-should give it up. 

. 

turer here placed a small cup filled with molten gold which had been pressed into that form from fine pow- Jealousy anticipates age. The facial expression of 
upon the table in the dark ; the metal cooled to dull der, which wire had a breaking strain very little less jealousy is old age, in however young a face it may 
red, scarcely visible, then at the moment of solidifi- than if it had been formed by a melting process. M. be cast. Jealousy preys upon and kills the heart. 
cation flashed up brightly, and rose to the tempera- Spring has proved that it is possible to press pow- So, jealous men are not only unhappy, but broken 
ture of its solidifying point. Gold fuses at 1,020 dered crystalline metals into masses of another crys- hearted, and live short lives. I have never known a 
degrees, but the slightest trace of silicon will lower the talline structure, just the same as by fusion; also, man of jealous nature live anything like a long · Iif \ 
point at which it softens to the melting point of that it is possible to actually build up alloys by pres- or a useful life. The prevention of jealousy is di 
zinc. sure. Were the old alchemists, then, right in the idea version of mind toward useful and unselfish work. 

In 1726 it was discovered by Louis Lemery that that bodies never combine except when in solution ? Unchastity anticipates age. Everything that inter­
under certain conditions lead exhibits a remarkable Experiment proved that solution is not necessary. feres with chastity favors vital deterioration, while 
property. It is common experience that a spurious Chloride of mercury and iodide of potassium are both the grosser departures from chastity, leading to spe­
silver coin has no " ring," and when a metal is not anhydrous salts. He would triturate them together cific and hereditary disease, are certain causes of or­
sonorous, the remark is sometimes made, " It is by means of a mortar and pestle, and they would see ganic degeneration and premature old age. Thus . 
as dull as lead. " In an ancient and perhaps now that a ted colored iodide of mercury would be pro- chastity is preventive of senile decay. 
generally forgotten experiment, it was discovered that duced. The lecturer then took a little pressed bar, Intemperance anticipates age. The' more the social 
if lead be cast into the form of a segment of a sphere, made originally from a mixture of powdered tin, bis- causes of mental and physical organic diseases are in­
that is to say, into the form of a pl(Lno-convex lens, it muth, cadmium, and lead, in suitable proportions, vestigated, the more closely the origin of degener;:t.­
will emit quite a sharp note when struck. The speaker and proved by experiment that those metals had been tive organic changes leading to premature deteriora.­
illustrated this by experiment, the lead giving a clear compressed into a true alloy, which would melt, below tion and decay are questioned, the more closely does 
tinkling sound. A piece of lead beaten into the same the temperature of 100 deg-rees, or far lower than the it come out that intemperance, often not suspected 
shape with a hammer gave no ring when struck. It melting point of the most fusible constituent of the by the persoh himself wno is irri'plicatefi in it, so 
was true, he said, that the presen'ce of a trace of im- alloy. He applied the heat by means of melted paraf- subtile is its i�fluence, is at the root of the evil. 
purity conduced to the sonorousness of the cast lead, fine, since the bubbles in boiling water would not When old age has really commenced, its march 
but he would now strike a piece of chemically pure have permitted a clear image of the experiment to toward final decay is best delayed by attention to 
cast lead, and they would hear that it was sufficiently be projected upon the screen by the electric lantern. those rules of conservation by which life is sustained 
sonorous to illustrate his point. The conclusion in It niay be argued, he said, that the heat of the com- with the least friction and the least waste. 
1726 w3:s that the phenomenon was due to the way pression of the metals sets up incipient fusion. M. The prime rules for t.his purpose are I 
in which the constituent grains of lead touch each Spring had pointed out that the pressure was ap- To subsist on light but nutritious diet. with milk 
other, also to their shape and size. In the recent plied with extreme slowness, and that if aU the :work as the standard food, but varied according to season. 
discoveries on dilatation by Professor Osborne ReY- 1 were translated into heat, that heat woald not be To take food, in moderate quantity, four times in 
nolds, there seemed to be something of the same kind; sufficient to account for the result. M. Spring had the day, including a liglit meal befote going to bed. 
in the case of the lead there was a true flow, and a also by direct experiment given evidence that the To clothe warmly but lightly, so as that the body 
passage of small particles of matter from one position heat was below 28 d\lgrees, and he had asked, Is the may, in all seasons, maintain its equal temperature. 
to another under the hammer. A solid may be very union of the metals due to regelation ? Faraday dis- To keep the body in fair exercise, and the mind 
brittle, and yet it will flow; a horizontal stick of covered in 1850 the regelation of ice, which had en- active and cheerful. 
sealing wax, supported only at its two ends, will in abled Dr. Tyndall to render splendid service to science To maintain an interest in what is going on in the 
course of time bend at the .normal temperature of by furnishing the key to the explanation of the na- world, and to take part in reasonable labors and 
the atmosphere, in which phenomenon there is a slow ture of the movements of vast masses of ice, for pleasures, as though old age were not present. 
flow of particles ; yet let an attempt be made to simi- glaciers owe their motion, not to viscosity, but to re- To take plenty of sleep during sleeping hours. To 
larly bend the same stick of wax suddenly, it will gelation. Bismuth is a metal which exhibits the phe- spend nine hours ' in bed at the least, and to take care 
snap. M. Tresca, of Paris, by bringing great pressure nomenon of regelation. It is difficult to believe, said l during cold weather that the temperature of the 
to bear upon djsks of cold lead, forced the lead to M. Spring, that ice alone possesses the property of re- bedroom is maintained at 60° Fah. 
flow through a small hole, from which ,it emerged gelation i ",ive other bodieil the liIame relative condi- To avoid pasaion, excitement, luxury. 
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ENGINEERING INVENTIONS. 

A car-axle-box brass has been patented 
by Messrs. Daniel Reynolds and Joseph S. ' Mnrray, of 
Allegheny, Pa. · It covers only about one.fi.fth of the sur­
face of the axle journal, instead of almost one-half, as 
the common broad hrasses do, and is intended to reduce 
friction and wear, make the lubrication more effective, 
and economize the hauling and driving power. 

A car coupling has been patented by 
Mr. George H. Lipe, of China Grove, N. C. This inv�n· 
tion has for its special object to provide for easily nn­
coupling cars jammed or crowded together when they 
stop, the coupling pin being supported by an apertured 
sliding plate which is forced back by the approaching 
car to allow the conpling pin to fall to conplingposition. 

A cable traction for street cars has been 
patented by Mr. Orlando H. Jadwin, of New York city. 
This invention relates to·the gripping attachments and 
covers improvements on former patented inventions of 
the same inventor, relative to relieving the cable of the 
weight of (,he gripping attachment by a. cqunterbalance 
and the means of attaching the grip to the car by links, 
so'the gripping attachment was made to lift with the 
cabl<'l away from its supporting pulleys. 

• • •  
AGRICULTURAL INVENTIONS. 

A cultivator has been patented by Mr. 
Norris H. Shepardson, of West Halifax, Vt. It is so 
made that it can be readily e.xtended or contracted in 
width, and can be conveniently' turn.ed aronnd and 
moved from place to place, the invention covering a 
no"el construetion and combination of the varions parts. 

A plow has been patented by Mr. WeI­
ington Shaver, of Medusa, N. Y. 'l'he construction is 

such that the plow can turn a furrow up hill more ef­
fect,ively than an ordinary plow, while it is also design­
lilt 'to p�event sods. clods, lumps, or other rubbish from 
passing over the mould-board into the central part of 
the plow, and thus clogging or choking it. 

A plow has been patented by Mr. An­
drew McLean McGregor, of Moss Point. Miss. This in­
vention provides for >nch a constrnction of. plows that 
they can be readily adjusted for use as a right or a left 
plow, or a right and left plow, as may be reqnired, 
which will be strong and simply made, while the vari­
ous parts can be made small and the implement nsed as 
a hand plow. 

A flood gate has been patented by Mr. 
John Dailey, of Van Wert. O. It is intended to prevent 
animals from passing up or down a stream, but is so 
arrauged that when struck by any heavy debris it will 
swing and be automatically raised to allow its passage, 
the gate being so mounted that it may be raised quite a 
distance above the bed of the stream if desired. 

A shipping tag has been patented by 
Mr. John A. Pegg, of Jonestown, Miss. It is a metal 
tag or label through which the shipping marks are to be 
punched, the metal plate having serrated edges on two 
opposite sides, and fianges, the tag to be secured to a tie 
by springing the Jlanges with a pair of pliers with wide 
jaws. 

A lead for setting stained glass has been 
patented by Mr. Jacob Pfieging, of New York city. It 
is a lead having grooves formed in it in combination 
with stiffening strips made of plates of tin or other me­
tal. both edges of the strips being grooved, snch plates 
rendering the panels sufficiently firm and rigid without 
separate braces or rods. 

A coffee roaster has been patented by 
Mr. Mathias A. Laska, of New Orleans, La. The stir­
ring arms or blades are placed loosely on the revolving 
shaft, and held in contact on the bottom of the roast­
ing pan by a spiral spring, preventing the coffee beans 
from clogging up the arms, and roasting them eqnally 
and effectually. 

A stove pipe damper has been patented 
by Mr. George C. Fraser, of Port Sanilac, Mich. The 
pipe has semicircnlar partitions and pivoted semicir­
cular damper valves arranged therein, so the smoke and 
draught must pass through the pipe on a zigzag line, 
and the partitions stop the sparks, permitting the easy 
government and regulation ofthe fire. 

A churn has been patented by Mr. Peter 
Hauersperger, of Urbana, III. The cream box is rectan­
gular in horizontal cross section, and is formed with a 
wedge·shaped bottom, which permits a small quantity 
of cream to be churned with as much care as a larger 
amount, the churn being an o�cillating device which 
may be constructed of either wood or metal. 

A wood carrier has been patented by 
Mr. Charles G. Fransson, of Norway, Mich. It con­
sists of a strip of canvas so folded as, with gores, to 
form a pocket, the ends being provided with bars, the 
canvas having hand holds to grasp the bars, and the 
bars also having hooks and eyes by which the canvas 
can be fastened around the bnndle of wood. A self-clearing breaking plow colter has 

been patented by Mr. Benjamin C. Brownell. of Cen- A sheep protector has been patented by 
ter Jnnction, Iowa. A spindle·like roller with an ont- Mr. William L. Lewis, of Sweet Springs, W. Va. It has 
wardly fiaring top extends npward and backward from "bout the shape of a horse coat or covering, and is made 
the point of the colter, and operates so that when the of oiled sail cloth or rubber fabric or other similar mate·. 
plow catches obstructions they are forced up and catch rial, and is specially cut and fitted so it will not hold 
the roller, which revolves and discharges itself. snow and moisture, and will thns be an effective pro· 

A rotary colter has been patented by tector for animals against the weather. 

Mr.  J ohn Feger, of Lenzburg, Ill. The object of this in- A velocipede has been patented by Mr. 
v� js t<i ml'ke a colter for plows in whichthe cutting Samnel Martin, of Mill Rock, O. It has two driving 
plates"\vilt'be held 'securety'fn posltton, and {he parts ' wheels actuated by hand and foot levers, a swinging 
subject to wear can be readily t .. ken ont and replaced by frame and seat, a gnide wheel in turning bearings, and a 
new ones. specially devised brake, and it is to be propelled by one. 

• • •  

IIISCELLANEOUS INVENTIONS. 

A latch has been patented by Mr. Fran­
cis Keil, of Jrew York city. The invention consists of 
novel locking devices in connection with the dog by 
which the bolt is retracted by a key from the outside, 
and in a peculiar form of key for the outside locking 
mechanism, with other special details. 

A chimney support for telegraph wires 
has been patented by Mr. Albert Potts, of Philadelphia, 
Pa It consists of a frame clamped to the chimney top 
and supporting a short telegraph pole suitably braced, 
the frame and the pole carrying insulators for support.­
ing the electrical conductors in the usnal way. 

A wrench has been patented by Mr. 
Michael S. Weller, of Charlestown, W. Va. It has a 
n�1 construction by means of which a face section is 
removably held to one of the jaws of the wrench, being 
an improvement in that clll.9s of wrenches known in 
thO' trade as " alligator wrenches." 

'A washing machine has been patented 
b1·:Mr. Elmer E. Allison, of Hillside, Pa. It consists of 
a tub with a rnbber to be operated to rub and squeeze 
the clothes on the b9ttom of the tub, the rocking of the 
rubber rnbbing and squeezing the clothes between rub­
ber disks and cleats in the tub. 

A folding music stand has been patent­
ed by Mr. Oswald S. Vaughan. of Glasgow. Mo. It i s  
a n  arrangement o f  tubes and rods so pivoted and joined 
together that the stand can be folded very compactly 
for carrying c."nvenien�ly by a hanqle, and can be 
quickly set np as a strong and durable rand. 

� sash fastener has been patented by 
Mr Robert Kemper, of Foster, Ky. This invention 
consists in a special design: of a' lever, to which is pi v­
oted a brace lever, making a simple devicp. for locking 
sashes so they cannot be raiscd from the ontside, and 
for holding the sash at any desired elevation. 

An extension table has been patented 
by Mr. George Schmitt, of New York city. This inven­
tion covers improvements on a cIas. of extension tables 
formerly patented by the same inventor, and consists in 
a novel tconstruct,ion and combination of the various 
parts of the table. 

A saw mill dog has been patented by 
Mr. Nathaniel J. Cushman, of North Paris, Me. This 
invention covers a special construction and arrangement 
of parts to provide for the carriages of saw mills a dog 
for cIamping green frozen logs npon the saw mill car. 
riage while being sawed into boards, planks, or joist. 

A riving machine has been patented by 
Mr. Israel A. Davis, of Englewood, Cal. Combined 
with a series of frows or knives is a rotary shaft passed 
loosely through their npper ends, with arms mounted on 
the shaft between the frows and constrncted to remove 
tile split material, with other novel featnres, making an 
improved machine for splitting boards, shin!:les, ew. 

two, or more persons, being adapt�d to attain a great rate 
speed, and to carry passengers and freight. 

A windmill has been patented by Mr. 
Jnles R. Desjardins, of Burlington, Vt. It has a novel 
mechanism for adjusting the stops that regulate the 
position of the hinged fans or sails, to provide for 
checking the speed of t.he wheel antomatically when 
the wind pl'€ssure is excessive, and when the wheel is 
not in use it can be arranged so that the fans offer no 
resistance to the wind. 

A book clasp has been patented by Mr. 
Jacob Monch, of Offenbach, Germany. It consists in a 
hollow slotted pintle containing a threaded spindle, one­
half of which is threaded with a right handed thread 
and the other half with a left handed thread, by which 
specially devised arms can be spread or contracted, so a 
book, album, or file fitted therewith will be adapted to 
contents of variable qnantity. 

A vehicle brake has been patented by 
Mr. James L. T. Linson, of Johnson County, Mo.  This 
invention covers certain novel features of construction 
and combination of parts, so that when the draught is 
applied the brakes will be taken off the wheels, and so 
held, and when the vehicle moves suddenly forward on 
a down grade, the brakes will be automatically applied 
to the wheels. 

A chain bolt for doors has been patent­
ed by Mr. Jame" B. Hawes, of North Tarrytown, N. Y. 
Comhined with a sliding bolt and its chain applied to a 
door and casing or a double door is a supplementary 
chain with one end connected to the other chain or its 
support, and the othe';, end detachably connected to the 
bolt or its chain, the device being also for use as a door 
fastening when the doors are fully closed. 

A whale shaped museum b uilding has 
been patented by·Mr. Anthony Ward, of Brooklyn, N. 
Y. It has a movahle lower jaw, with movable teeth, to 
admit spectators. and gravity cars to carry them out, 
while there are ventilating openings in the back, and 
above the back are placed perforat.ed pipes, whereby a 
fine spray of water can be showered upon the back of 
the whale to keep the main chamber cool. 

A shingle has been patented by Mr. 
Robert C. Snowden, of Elizabeth� Pa. It is formed of 
sheet metal, having interlocking portions and provided 
with a lat.eral horizontal flange terminating short of the 
end of the shingle, whereby to form a stop for the ad­
jacent shingle, with other novel features. to combine 
ornamentation with strengt.h and ease of application 
and \·emoval. 

A tension m echanism for spindles of 
metal working machines has heen patented by Mr. James 
Hartness, of Torrington, Conn. Combined is a cross 
pin or key, a spring acting on the key, and a cam plate 
on which the key is turned, with other novel features in 
an improved spindle, intended to allow the tool to yield 
as the strain approaches the breaking point, but not t o  
yield nntil this point i s  almost reached. 

A safety attachment for watches, etc. , 
haa been patenteil bl Mr. O'tII Q, ll'aber, ot WllllhlD8tQIl, 

D. C. Combined with a chain swivel having a supple­
mental hook and a latch for closing the same IS a back 
plate with perforations, supporting bail, and other 
novel features, to prevent watches from being dropped 
out of or stolen from the pocket, while the attachment 
is one which can be conveniently applied to a garment. 

A stove has been patented by Mr. 
Frank Brielmair, of Nashville, Tenn. It has a partition 
on one side of the firehox, between which and the outer 
wall is a compartment having slides, and a perforated 
outer casing through which a lug on the slide passes, 
the partition having apertures at its top and bottom, 
with other novel features, for the utore perfect regulat­
ing of the dranght. 

A machine for making lead pipe has 
been patented by Mr. Christopher C. Tracy, of Brook­
lyn, N. Y. This invention consists principally in a 
movable receiving reservoir, which can be moved to and 
from the point of alignment with the die holder, thus 
facilitating the removal of thc mandrel as desired for 
replacing it with others for different sizes, and also the 
pouring of the molten metal. 

A beer and water cooler has been pat­
ented by Mr. Joseph F. Shomate, of EI Dorado, Ill. 
There is a refrigerating box for receiving the barrel or 
keg, and another box with a cylinder, the liquid being 
conducted from the barrel through this cylinder, which 
is surrounded by broken ice, and the whole being 
mounted on castors for ready moving from place to 
place. 

A ga!l regulating burner has been pat­
ented by Messrs. Joseph J. Bntcher add Johann H. 
Wuster, of Newc8stle·upon-Tyne, England. A small 
permanent flame is used, beside the larger burner which 
has to be lighted, and the working part of the apparatus 
consists of a valve actuated by the pressure of the gas, 
the edges of the valve being sealed by mercury, there 
being a .  presslll" gov.ernor, which may or may not be 
used with the apparatus. 

NEW BOOKS AND . PUBLICATIONS. 

THE AMATEUR PHOTOGRAPHER. By 
Ellerslie Wallace, M.D. Philadel-
phia : Porter & Coates. 

The art of photography has. of late, attracted so 
many enthusia&tic amateurs, that a large and increas · 
ing literature has sprung np to meet the inquiries of 
the beginner. Of the host of writers who have thus 
endeavored to throw some light on dark places, pro· 
bably none has succeeded better than Dr. Wallace. 
His convenient little manual presents a clear and con­
cise description of the different apparatus and pro­
cesses. An ardent amateur himself, at a time when 
the mysteries of the art were Iittlc known outside of 
the professional studio, the author has had an excellent 
opportunity to study the development and merits of 
recent methods. flo well has he availed himself of 
this " pportunit.y, that he is now a recognized authority 
on the subject.. While the size of the book prevents 
it from, being at ' all exhausti Ye, it covers as much 
grouud' as the ordinary amateur will have , time to 
master, and can be re�ommended to him as a trusty 
guide. 

ASSIGNMEN'fS OF PATENT RIGHTS. Com­
piled and arranged by Schuyler Dur­
yee, Chief Clerk of the U. S. Patent 
Office. Washington : Schuyler D uryee, 
1886. Price $3; 

Numerous questions respecting the assignment of pat­
ent rights are constantly arising. To answer them in­
telligently, it has heretofore been ne�e8sary to search 
through an almost equal numher of works of refer<lnce. 
Mr. Duryee'S experience, as Chief of the Assignment 
Division of the United States Patent Office, gave him 
an opportunity to feel the urgent need of a classified 
digest of decisions relating to the transfer of patent 
rights. It is the purpose of his work to supply this 
want, and as far as we have heen able to examine it, 
he has sncceeded admirably. An alphabeti�al list of 
cases cited precedes the index. A digest of decisions 
and the statutes relating to assignments are then given. 
The proper forms for all deeds respecting the whole or 
partial transfer of patent property, or its use under 
specified ,)onditions, are exhibited in ful l. The work 
will be found a' valuable addition to the literature of 
patent law. 

Education (Wm. A. Mowry, publisher, 
Boston) for April contains a nnmber of int.eresting 
papers on educational subjects. .. The Relation of the 
Secondary School to the College," by Mr. Willard, offers 
several valuable suggestions regarding the adoption of 
a uniform standard for admi�sion of students to col­
leges and the establishment of some degree of co·opera­
tion between these institutions and the preparatory 

"schools. The development of the Amherst idea, as de­
scribed in Mrs. Houghton '8 . .  Evolution of a College 
Republic�" is of particular ethical interest. Dr. Low­
rey also continnes his discussion of the " Philosophi­
cal Pl.ase of a System of Education." Current events 
are well presented in the editorial columns. 

. 

The Lidgerwood Manufacturing Com­
pany, whose works are in Brooklyn, N. Y . •  and who 
have salesrooms in both New York and Boston, have 
j ust issued a handsome illustrated catalogue of their 
hoisting engines, of which they make a great variety, 
and of their stationary and marine boilers and general 
steam fitttngs. 

Messrs. Jones & Laughlins, of Pitts­
burg, Pa., present a new illustrated catalogue of their 
cold rolled steel and iron shafting, couplings, pulleys, 
pulley stands. binder frames, jib frames, etc. In this 
connection are appropriately added Professor Thurston's 
conclusions as to the advantages of cold rolled iron 
and steel. with a list of shapes and sizes of iron and 
steel supplied cold rolled by the firm. 

Messrs. Guild & Garrison, of Brooklyn, 
N. Y., describe some of the most important of their 
steam pumping machinery in a recently issued cata­
logue. Besides making pumps for almost every known 
indnstrlal nse, the firm also make air and gas blowers, 
hlah IPQQIl air GgmpNliligrli ew. 
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ANOTHER HOUSEHOLD NECESSITY. 
Mr. Wild, the Inventor oC Linoleum. 

notes a Discovery as Valuable as hls 
OW"Il. 
Fifteen or twenty years ago it was found that It fioOl'" 

covering' CQuId be made, looking like oilcloth and lasting 
as long or longer, and yet withont thaLeoldness to the 
tread which is one of the peculiar characteristics of oil­
cloth. The new article was made uf very tinely ground 
particles of cork, mixed with linseed oil and other Bub­
stances in mysterious ways which need not. here and 
now be de&cribed. H I .. inoleum " was the name selected 
for It. At first. it was put before 'the public on >1 very 
small scale. But its merits created a great demand for 
it, and it Is now a household institution, both in this 
country and in En"land. At the head of the Linoleum 
business, in this country, is the well known house of 
Joseph Wild & Co., of 84 Worth St., New York. 

The senior partner of this firm Is J oseph Wild. Esq .. a 

resident of South Brooklyn. and one of the most hearty 
looking gentlemen of his age anywhere to be seen. He 
is considerably over 8eventy, with snow white hair. erect 
form, and u very cheerful countenance. To look at him 
one would suppose he never had suffered a day's illness 
in his life. Yet there was a time when Mr. Wild was an 
invalid, worn by a.ctive attention to business. and seem .. 
in" to be on the verge of total nervous prostrittlOn. Con­
cerning his invalidity and his restoration to health, one 
of our correspondents re.cently had a little conversation 
with him at his store. 

.. They tell me you were considerably ruu down In 
health, Mr. Wild ? "  

H It is very true. sir. I was not bed·ridden. nor was 1 
entirely laid aside from business, but I had given myself 
very closely to my business aifairs, and my duties in con .. 
nection with the church and some of the Baptist benevo­
lent societies had weighed heavily upon me. A younger 
man than I might not have felt these burdens as I did, 
but at my time of life they began to make their mark on 
my constitution. I felt a lack of vitality, and realized 
that my nerve power was about to fail me. My appetite 
was not as it formerly had been, and my digestion was 
somewhat disordered. I needed, in fact, revitalization. 
About this tille 1 heard of Compound Oxygen. >1nd I 
made inquiry of Dr. Turner, in charge of the New York 
office of this remedy, to see If it  could be appli�able to 
me. Learning from him that others who had been run 
down as I was had been benefited by the Compound Oxy­
gen, I procured a '  Home Treatment.' with considerable 
doubt as to whether or not it would do me any good. 
'.rhis was about two years ago. Since that time I have 
been taking Compound Oxygen, not all the time, but 
frequently at intervals, when I have felt. the need of It.'' 

.. Then you received decided benefit from it at the out­
set ? " 

.. Very soon after I began to inhale I found that I was 
receiving new strength. And I was I!.lad to note that it 
was real strength. and not a mere stiTnulus. I noted also 
the steadiness of my Improvement. There was no fail­
ing baCk, but a constant and reliable advance. Daily I 
could feel an Increase of Vitality. My .pirits were bet­
ter and my power of action was greater. I was able to 
attend to my business and to all my other duties with 
far less strain on me than I had for some time previously 
experienced." 

" And so you now tind yourself as well as ever, and be .. 
yond the necessity of medicine ? " 

U For a man of IpY year�I am aEs hearty and vigorqus 
as I can expect. 1 am fr�e from disease and pain, and 
am attending to as much detail of business as if 1 were 
only fifty years old. As to medicine, 1 have no use for 
it, drug medicine I mean. I do not cail this Oxygen ex" 
actly a medicine ; certainly not in the sense that drugs 
are medicinal. I rel;t'ard it as a wonderful vitalizer and 
inVigorator. And it is as such that I even now occasion .. 
ally resort to it when I feel the need. I keep it in the 
house and intend to continue doing so." 

To the many �entlemen of advancing years who are 
overworked and weary. and who feel themselves in Deed 
o f  revitalization. Compound Oxygen is, aR in Mr. Wild's 
case, a valuable helper. 'l'he late T. S. Arthur, of Phila­
delphia, was brought almost from the grave by this 
�eans when he was quite an old man, and by it his life 
was prolonged for a number of years. 'J.1he Hon. Wm. 
D. Kelley, of Philadelphia, who is beyond seventy, at­
tributes to Compound Oxgen his recovery from what had 
been pronounced a fatal disease. He still uses the Oxy .. 
a-en as a vitalizer, and is in vigorous condition . attending 
to his legal and congressional duties as act ivel y as of 
old. 

. 

For a valuable treatise on what Compound Oxygen is 
and what it does, write to Drs. STARKEY & PALEN, 1529 
Arch Street, Philadelphia. The treatise will be mailed 
,free of charge. 

The charge for Insertion under this head is One lJotlar 
a linefor each insertion ; about eight words to a· liM. 
Advertisements must be received at publication office 
as early as Thur8day morning to appea1' in next issue. 

Carbon Plates. Bowe, 26 Harmon St. , Jer.ey City, N.J. 
For Sale-2d hand Daniels Planer (24 in. wide, with 

15 ft. carriage), just put In thorough repair. Price $150 (a 
bargain). Address Witherby, Rugg & Richardson, Wor­
cester, .Mass. 

]j'or Sale-Patent for Keyless Combination Alalm 
Door or Drnwer J.oek.-T. M>1bbett, Jr .• 130 DOCk Street, 
Philadelphia, Pa. 

Wanted-A mechanical engineer of experience to 
take charge of the mechanical de'partment of our shops. 
Address, with references, U. 8. Cotton HarvetSter Co., 
Room 68, Cotton Ex. Building, New York city. 

Wanted-An experienced foreman for a machine shop 
in the West, empJoying an average of 50 hands ; must be 
thoroughly cOD \""ersant with engine practice and general 
machine work, with experience in the economical man .. 
agement of men. G ive reference and salary expected. 
Address h J. M. H.," P. O.  Box 773, New York. 

Send to the Railroad Gazette, 73 Broadway, New 
York, for a cata.logue of Locomotive, Track. and other 
rallro.td books. 

Emery Wheels of unusually superior quality for wet 
grinding. The Tanite Co., Stroudsburg, Monroe Co., Pa. 

Guild & Garrison's Steam Pump Works, Brooklyn, 
N. Y. Pumps for liquids, air, and gases. New catalo2'ue 
now ready. 

Wanted-To correspond with a practical door, sash, 
and blind maker ; one who would be fully competent to 
take full charge of a factory and could give correct estl" 
mate of machinery needed, cost of manufacture, prob­
able demand and margin. One that could tltke an inter­
est would be preferred. Address Mr. H. li. Durkee, 43 
Broad St. New York. 
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A competent s� .'englneer ltd mechanic wanted. 
Addrll88 box 5169. Boston, stating wages. 

See Burnham Automatic Engine adv.last and next week. 
Curtis Return Steam Trap returns all condensatious 

into the boiler without waste. Curtis Regulator Works. 
Boston, Mass. 

Wanteti.-A Mechanical Draughteman wanted to go 
West. One acqualnted with wood workinll machinery 
preferred. Steady emplyment to a sober and industri­
ous man. Address, with full particulars, stating wages 
expected, etc .. " Western," P. O. Box 773, New York City. 

Wanted-Patented artIcles of merit to manufacture 
on royalty. Electric Mfg. Co., 811 River St .. Troy, N. Y. 

Nickel Plating.-Sole manufactur�rs cast nickel an­
odes, pure nickel salls, polishing compositions, etc. *100 
"LMtle Wont.Ier." A perfect Electro Plating Machine_ 
Sole manufacture.s of the new Dip Lacquer Krlstallne. 
Complete outfit for plating, etc_ Hanson, Van Winkle '" 
Co., Newark. N_ J., and 92 and 94, Liberty St .. New York_ 

GrimBluJW.-St6IJm IfJngtne OateckiBm.-A series of 
thoroughly Practical Questions and Answers arranged 
so as to give to a Young Engineer just the Information 
required to fit him for properly running an engine. By 
Robert Grlmshaw_ 18mo, cloth, *1.00. For sale by 
Mulin '" Co., 3fn Broadway, N. Y. 

Wm. Frech, Sensitive Drill ·Presses, Turret and Speed 
Lathes combined, Power Punching Pre88es. 68 W. Mon­
roe Street, Chicago. 

Send for catalogue of Sclentl6c Books for sale by 
Munn '" Co., 361 Broadway, N. Y. Free on application. 

The Knowles Steam Pump Works, 44 Washington 
St .. Boston, and !l3 Liberty St., New York, have just is­
sued a new catalogue. in which are many new and Im­
proved forms of Pumping Machinery of the single and 
duplex, steam and power type. This catalogue will be 
mailed free of charge on application. 

HIJ8'ID8ll', IfJngtneer', Pocket-BooTe. By Charles H. 
Haswell, Civil, Marine, and Mechanical Engineer. Giv­
Ing Tables, Rules, and Formulas pertaining to Mechan­
Ics, Mathematics, and PhYSiCS, Architecture, Masonry, 
Steam Vessels, Mills. Limes, Mortars, Cements, etc. 900 
_es, leather, pocket-book form, $4.00. For sale by 
Munn '" Co .. 861 Broadway, New YOrk. 

Machinery for Light Manufacturing. on hand and 
built to order. E. E. Garvin '" Co., ISS Center St., N. Y. 

If an invention has not been patented in the United 
States for more than one year, It may still be patented In 
Canada. Cost for Canadian patent. *ro. Varioue other 
foreign patents may also be obtained. For instructlOl'S 
address Munn '" Co., SCIENTIII'IC AMERICAN patent 
agency, 361 Broadway, New York. 

Presses & Dies. Ferracute Mach. Co., Bridgeton, N. J. 
Iron Planer, Lathe, Drill, and other machine tools of 

modem design. New Haven Mfg. Co., New I1aven, Conn. 
N1J8&rom', Meckaaicll.-A pocket book of mechanics 

and engineerllljf, coIItalnil.g a memorandum of facts and 
connection of practice and theory, by J. W. Nystrom, 
C.E.. 18th edition. revised and greatly enlarged, plau •• 
l2mo, roan tuck. Price, *3.00. For sale by Munn '" Co., 
361 Broadway, New York city. 

Tools, Hardware, and other specialties made under 
contract. American Machine Co., Philadelphia. 

Supplfllllent Catalogue.-Persons in pursuit of infor·· 
matlon of anv spema! engineering, mechanical, or scien­
tific subject, can have catalogue of contents of the SCI­
:IlftlrIC AMERICAN SUPPLEMENT sent to them free. 
The SUPPLEMENT contaIns Ieng\hy artloles embracing 
the whole range of onglneerlng, mechaniCS, and physical 
mence. Address Munn '" Co., Publishers, New York. 

Cyclone Steam Floe Cleaners are the best. Crescent 
Mfg. Co., Cleveland, O. 

Curt�ressure Regulator and Steam Trap. See p. 142. 

Cushman's Chucks can be found in stock in all large 
cities. Send for catalogue. CUshman Chuck Co., Hart-
ford, Conn. 

. 

The Improved Hydraniic Jacks, Punches, and Tube 
Expanders. R. Dudgeon, 24 Columbia St., New York. 

Friction Clutch Pulleys. D. Frisbie & Co., Phila. 
Tight and Slack Barrel Machinery a "pecialty. John 

Greenwood '" Co., Rochester, N.Y. See lIIus. adv., p. l5S. 
" Wrinkles in Electric Lighting," by V. Stephen ; 

with illustrations. Price, $1.00. E. '" F. N. Spon, New 
York. 

Iron and Steel Wire, Wire Rope, Wire Rope Tram­
ways. Trenton Iron Company, Trenton, N. J. 

" Astronomical Telescopes, from 6" to largest size. Ob­
sl'rvatory Domes, all sizes. Warner '" Swasey, Cleve­
land, O. 

. .  Aftliction sore long time he bore 
Physicians were In vain." 

But had he used Dr. Pleroe's .. Golden Medical Discov­
ery," the greatest blood purl6er knoWn, he might still be 
living. For all scrofulous diseases this preparation Is a 
sovereign and never-fallllljf remedy. All humors, from a 
pimple to an ulcer, yield to It. It will cure consumption 
(which is a scrofulous disease of the lungs) if taken In 
time. All druggi8ts have It. 

Catarrh, Catarrhal Deafness, and Hay Fever pemIan­
. ently cured by a new treatment, In from one to three 81m­
pie applications, made at home. Send stamp for deSCrip-
tive pamphlet to 

Dixon '" Son, 80S West King St .. 
Toronto, Can,ad .. 

HIN.TS TO CORRESPONDENTS. 
Names and Address must accompany all letters, 

or no attention will be paid thereto. This is for our 
iuformation, and not for publication. 

References to former articles or answers should 
give date of paper and pat(e or number of question. 

Illq ulrles not answered In reasonable time should 
De repeated; correspondents will bear in mind that 
some answers reqnire not a little research, and, 
though we endeavor to reply to all, either by letter 
or in this department, each must taKe his tum. 

Special WrI"en IIlCormatlon on matters of 
personal ratlier than general interest cannot be 
expected without remnneration. 

SclentUlc American Snpplem ents referred 
to may be had at the oftlce. price 10 cents each. 

Books referred to promptly supplied on receipt of 

MI���al s  sent for examination should be distinctly 
marked or labeled. 

(1) ;T. A. K 'writes: I have a telephone 
wire J'llnnlng from my house to the store; how can I 
attach a ground wire· to prevent lightning from fol­
lowing the telephone wire into the house or store r 

1 titufifit �mtri'llU. [MAY ,8, 1 886. 
A. (larry a wire from your gas :fixtures or water pipes (11) K. E. E. M.-The furnace referred to to the vicinity of your telephone. Let it terminate in in our article on the Ciapp -GrIftlths steel process as a metal comb about two inches long, with forty or having produced 825 tons of pig Iron in 24 hours Is 10-1Ifty sharp teeth like a saw. Screw thIS to a board. cated at the Edgar Thomson Steel Works, Bessemer, Pa. Opposite, and with. its teeth facing those of the first We believe that it is desipated as " Furnace D "  and comb, place a second one connected to the line wire that the diameter of the bosh is 21 feet the height of near the telephone, between it and the line. Have r the shaft being over 100 feet. As fa� back as the the teeth of the two cO?Ibs as close as possihle with- spring of 1883, it had produced 805 tons of pig metal out absolute contact eXisting. Use one of these at- iu 24 hours and we were informed at the time of our tachments at each end of the line. last visit t� the works, in Februa;y, that the record 

(26) R. A. H. writes : I saw a man sell­
ing what he called a magic gla88, a piece of plaIn win, 
�ow glass, which by breathing on would display 
:ligures . .  How was ,this done? A. The drawing is 
made on the glass by means of soapstone or steatite ; 
when breathed on it appears, and disappears as the 
moisture from the breath dries away. 

(27) A. H. G. asks how to color white­
wash brown-a cheap color , that will not wash off 
easily. A. Add hrown sienna to the whitewash in order 
to produce the desired color, and mix with alum or glu� 
water. 

(2) E. R. W. asks : 1. Does it take a since then had reached 825 tons. 
current of higher tepsion to run au incandescent lamp 
then au arc lamp r A. In general terms, it is the 
other way; more intensity is needed. for the arc light. 
2. Will a ten inch Grenet cell run a 6 callille power in­
candescent light? A. No. 3. Suppose I wish to 
light a private residence with incandescent lamps; 
would it be economical and profitahle to use a Ship­
man antomatic engine to run a dynamo of su1licient 
size r A. Electric lighting on the small scale with 
special plant is not economical as a rule. · 4. What is 
the best battery for telegraphic purposes? A. For 
closed clrcnit, gravity (sulphate of copper) batteries are 
largely used. For open circuit work, Leclanche cells. 

(3) ;T. T. D.-A solution of orange 
shellac in alcohol is generally used on the plates of 
electrostatic machines. 

(4) C. P. K. asks: Will a solution of 
bichromate of potash and sulphuric acid corrode or 
eat its way through a wooden tank lined on the in­
side with leadr Can the same tluid mixture be con­
tained in a wooden tank coated outside and in with 
asphaltum vamish1 If so, how long would such a 
tank last? A. Either tank will answer for battery 
tluid for an indefinite period. If 011 of vitriol and 
bichromate of potash, nndiluted by water, were nsed, 
then a lead . lIning would be requisite. Exact dura­
bility cannot be given. 

• •  J"' 

(5) H. W. B. asks : 1. What difference 
does it make in the strength of an electro magnet 
whether the colis are wound in regular layers or put on 
roughly r A . .  The power of an electro magnet depends 
on the proximity of the exciting wire to the core and on 
the number of convolutions. To secure these ends, the 
wire should be smoothly laid. 2. Which would work 
best on a short telephone line of 200 feet in length­
telephones wound with No. 84 cotton-covered wire or 
those wonnd with No. 36 wirer A. The No. 84 wire 
telephone. 3. What is the penalty for making, sell­
ing, or using a telephoner A. This is determined in 
the conrts; there is of course no · statutory penalty. 
4. What conld be done to a person for connecting a 
telephone to a line wire if it did not interfere with the 
working of the line, and he could not nse It for cou­
versing, but only for listening? A. This might give 
rise to a suit for infringement or for trespass, or pos­
sibly something much more seriom than either of these. 
5. Where is the best place to take a course in electrical 
engineering, and also in mechanlcal ·engineering, with 
length of courses? A. The Stevens Institute of Tech­
nology, Hoboken, N. J. ; the Boston Institute of Tech, 
nology, Boston, Mass. ; or the Sibley Mechanical Col­
lege of Comell University, Ithaca, N. Y. The course 
Is generally fonr years. 

(6) O. W. asks how to make a cheltP 
and also a very good battery. I have three glass jars, 
each ahout 8 Inches high and 6 inches wide. A. Use 
tlat carbon plates, about 8 Inches by 4 inches by � inch, 
and zincs to match,liut thinner. Amalgamate the zincs 
by rubbing with mercury, keeping the surface moist 
with diluts sulphuric acid. One zinc may be nsed as a 
rubber for the ;.ther. For exciting fiuld, mix five finld 
ounces of 011 of vitriol with three pints of cold water, 
and after it has cooled add six ounces finely powdered 
bichromate of potash. A little nitric acid will improve 
the constancy. Each cup contains one plate of zinc and 
one of carbon; connect zinc of one to carbon of next; 
do not let the plates touch each other under the finid. 

(7) W. ;T. McC. asks how to take the 
sound off an acoustic telephone into a receiver, and also 
how to make the receiver? A. Acoustic telephones, 
so called, consist of two similar instruments, one at 
each end of the line. Each instrument is substan­
tially a tense drumhead, generally somewhat fnnnel 

. shaped. To Its center is attached one end of the line 
wire, which may he of steel, and which strains the 
membrane by its pnll. The line wire is directed in 
its course by loops of leather or muslin. Sharp bends 
are prejndiclal. The wire . must be tighUy strained 
from drumhead to drumhead. On speaking into one 
instrument, the sound is repeated in the other. We 
refer you to advertisements In our colnmns. 

(8) F. D. H. asks : 1. What gears are 
required to cut a thread ' of 9� per Inch on a single 
geared lathe, whose lead· screw Is 6 per inch? 

A. Spindle 12 24 36 48 
- Of - or - or -

On screw 19 38 57 76 
2. What cement wlll resist the action of alcohol (for an 
unlimited time), and will attach smooth metal to glassr 
A. Glue and whiting if the alcohol is anhydrous. 

(9) A. H. H.-The independent cut-off 
In a steam engine is more perfect in Its action and con" 
sidered more economical than cutting off and exhaust­
ing by one valve. Engines with independent cut-offs 
are more expensive than the plain ones. Go-xl clean 
tin cans are worked op into stamped goods, such as 
toys, etc., bot will not pay freight charges. 

(10) C. C. S.-In both the Bessemer lind 
Clapp-Griftlths process, the silicon is first oxidized and 
combines with the ferrous and manganous oxides to 
form a siliceous slag. The carbon then bums, the dis­
appearance of the carbon tlame indicating the end of 
the reaction. We believe that a basic lining has 
never been used in the Clapp-Griftlths converter, but 
there is no reason why it shonld not be. The mixture 
of fire clay and magnesia which you suggest would 
not work, as any excess of silica in the slag would 
set free the pbosphorus anhydride from any oxide of 
iron with which it had combined. and the phosphorus 
would be again reduced by the carbon, or, at such an 
elevated temperature, even by the iron itself. You 
would thus defeat the very pnrpose for which the 
magnesia and lime are employed. 

(12) W. R. P. asks the highest tempera­
ture (C. scale) yet produced by combustion,also by elec­
tric arcr A. 1,600" C. in steel furnaces. About 2,500" 
C. by hydro-oxygen blowpipe. Probably 500° higher 
by electric arc. 

(13) N. T. G. asks : What will darken 
the color of a mustache without using common dyes r 
A. There Is nothing more satisfactory than the com­
mon silver hair dyes. An exceIlent brown dye is de­
scribed in ScIENTIII'IC AlIIEBIOAN.SUPPLEM)lNT, No. 856, 
under title of ".A Bismuthic Hair Dye." The expressed 
juice of the bark or shell of green black-walnuts is the 
simplest form of hair dye. 

(14) M. H. S. writes for a recipe for the 
glaze known as salt glaze, snch as Is used on cheap 
yellow and Rockingham pottery. A. Common salt Is 
placed in the oven with green wood for fuel to form 
an Irriguou"smoke. This the salt, heated to redness, 
receives, and Is decomposed into hydrochioric acid and 
soda, the vapors of which fill the oven. The inside 
and outside of the vessel submitted til this process are 
thus simultaneously glazed. See Wagner's Chemical 
Technology, nnder .. Pottery." 

(15) F. G. B. desires a receipt for tlolor­
ing the skin to a dark complexion and a preparation to 
take it off. The color to be that of a Cuban or 
Spaniard. A. The general prinCiple in making such 
preparations consists in mixing the dry powder, a little 
darker than the desired tint, with some fat, such as 
petrolatum or lard. A formula for a brown face paint 
is as follows. Take of: . 

Bumt umber . . . . . . . . . . . . . . . . . . . . . . . . . . . .  1 part. 
Cacao butter . . . . . . . . . . . . . . . . . . . . . . . . 6 parts. 
Oil of neroll . . . . . . . . . . . . . .  _ . , , _ . .  _ . . . . :. 5 drops. 

Melt the cacao butter, add the umber, and while cooling 
make an intimate mixture, adding the perfume toward 
the last. Wash it off with vaseline. 

(16) W. M. B. asks: How are silver 
tlowers worked into Iron for ornamentationr A. The 
deslgu is etched out of the iron by means of acids, 
and the silver Is then brazed in and polished down. 

(17) D. H. N. - The largest driving 
wheel on a locomotive In the world is Bald to be that of 
one built for the Bristol and Exeter RaIlroad, England, 
in 1859. It was originally 9 feet in diameter, but its 
size was reduced, and is now 8 feet 10 inches. 

(28) J. M. L.-Sugar, glycerine, and 
gum arabic are the articles used to produce the glossy 
a ppearance of ink. Not enough of dther must be usetl 
to impede. the fiow. 

(29) W. H. asks (1) if there is any fluid 
compound (not volatile under a temperature of 300' 
Fah.) more expansive than mercury. A. No. 2. What 
is the most expansive metal or other solid known 
not destructible under a temperature of 300° Fah. ? 
A. Zinc, 

(30) " 4man. "-There is no necessary re­
lation of resistances between the secondary coil of t1!e 
induction coil and the telephone. .T1lIl primary of the 
Induction shonld leave about % ohm resistance; for . the 
secondary and the telephone, ro ohms Is good. 

(31) C. H. S. asks about tempering mill 
picks. A. There Is no special art in tempering mill 
picks different from the operation with other cutting 
tools for hard substances. Water at ordinary tempera­
ture with a litte salt in it. Do not draw the pick thin, 
and nse great care not to overheat the comers, which 
is the causo of all the trouble. A slow, dull fire for 
hammer heating as well as for hardening. ..  Temper 
thick and griml thin " is an old maxim. 

(32) H. & S. write: We recently bought 
a keg of poster printing ink (black), which is so thick 
that it will not distribute on the rollers. How shall we 
thin it? A. With boiled oil. You have probably been 
using yourink in a cold room, and It would, most likely, 
work well in warm weather. 

(33) W. L.' R. asks: Why is the centel' 
of connecting rods of stationary engines made heavier 
and larger than at the ends r A. To prevent vibra.tion. 

(34) C. Q. H. asks the strongest wood, 
in proportion to its weight, that would be snitable for 
making framework for a flying machiner A. Lance 
wood. 

(35) G. G. McC. asks how to get a black 
dye or staIn for cast iron that Can be varnished. Dip 
in a solution of gallic acid and water, or make by boil­
Ing gall nuts In water, in a glass or earthen jar. 

(36) ;T. H. (of California) writes : I dry 
quite a good deal of frnit, apricots, peaches, apples. etc., 

(1 M F D k (1) th d f by artificial heat. Fruit Is placed on trays made of' iron.: 8) . • . as s a me 0 or Have used galvanized iron, but the coating does not last effectually deodorizing carbon bisulphide. A. Distill more thau one season: I then coat with sheIlac var­the 'carbon disnlphide with quicklime, the two Bub- nish. Can you suggest anything better and mo� last� stances having been in contact for 24 hours. The dis- ing? A. We know of nothing better than cheese tillate to he received in a tlask partially tllied with cloth on wood gratings, often renewed, for health and clean copper turnings. 2. In a mixture of rubber cleanliness. cement, with a given quantity of ultmmarine blue 
added, does the ultramarine blue add to the nnpleas- (37) G. R. asks the acids and any como: 
ant odor of the carbon bisulphlder A. We should ponent parts of tllIlds that make a mantel piece 01'118-
think not; but YOIl can ohviate aBY diftlculty of that ment in a bottle, I think zinc and acetic acid. The 
character by nslng chloroform or e'her as a solvent for ornament is inside the glass bottle. A. Di88olvo 1 
the rubber. ounce lead acetate (sugar of lead) in 1� pints distilled 

t ·  I t water, add a few drops of acetic acid, place the liquid (19) R. H. R. asks if cas ZInC p a es in a clear white glass bottle, and suspend a piece of will do in a Grove's battery. A. They will answer, bnt zinc in it by means of a line thread suspended from roUed plates are preferable on account of lightuess the cork. and uniformity of composition and structure. 
(38) F. E. asks whether water in range (20) C. B. H. asks for black ink for use boilers heated by water back is suitsble for cooking on the hektograph. A. Use a strong aqueous solution purposes. A. It is objectionable, althongh the hot of nigrosine (aniliue black) in the proportion of abont water from the range boilers Is a great deal used by 

1 of the coloring material to 5 or 7 of water. It must cooks, for boiling vegetables and meats. If the be a saturated solution, rather thick. boiler is tin lined and much water used through it, 
(21) F. R. W. writes : What can be put there is less objection. Water that has remalned hot in 

in melted sulphur to toughen it, so that articles (last the boiler a short time gives an unpleasant odor, and 
from it will not crack when cold r Sulphur alone is · if in a galvanized iron boiler, is poisonous. 
apt to crack if heated unevllnly. A. When sulphur (39) W. H. R.-Lead 6 parts by weight, heated to 230" is suddenly poured Into cold water, it hismuth 7 parts by weight, cadminm 1 part by weight, remains soft, and so plastic that it may be advan- make an alloy that melts at 180" Fah. tageously emplOyed for obtsining impressions of 
woodcuts and engraved plates; these impre88lons, as (40) G. A. S. writes : I have seen the 
the sulphur 8!(aln hardens after a few days, are nsed statement that the greatest number of revolntlons ever 
as moulds. We know of nothing that can be added to recorded of a shaft making was 57,000 per minute in a 
sulphur to lessen its brittleness, but it is used as very fine machine built in France to test the speed of 
above described for casts. . light. Is this correct? A. The highest velocity In 

(22) E. Y. E. desires a sure way to de- Wheatstone's apparatus was 48,000 per minute. See 
SCIENTIFIC AMEBICAN SUPPLElIIENT, No. 165, for full �:o ��:�t
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remedy is to be sure that your plumbing is perfect. feasible. 

(23) G. A. D. desires a formula which (41) W. P. T. says : Please give me the 
greatest speed of any boat you know of. A. A new when applied to highly polished brass will keep it 

absolutely brigbt. and free from tarnishing. A. Thinly torpedo boat by Yarrow & Co.-27·66 miles per hour. 
coat with a varnish of bleached shellac and alcohol. (42) C. F. C. asks how to stop the crack 

(24) H. H. says : If I have a tank con- in a plated· coffee pot, which got cracked by a faIl. 
taining compressed air, 10 pounds to the inch, and A. It will be necessary to coat with solder, and possi­
the temperature of alr in the tank is 80", what wiIl be bly the following simple process will answer: CUt a 
the increased space the air would occupy with same piece of tin foil the size of the snrfaces to be soldered, 
pressure, the temperature being. raised to 160° Fah. r dip a feather in a solution of sal ammoniac, and paint 
What ie the law or rule govemlng air nnder such con- over the surfaces of the metal; then place them in 
ditions·' A. For approximate calculations allow one- their proper position, with the tin foil between ; keep 
fifth of 1 per cent expansion per degree Fab. The it so arranged on a piece of iron hot enough to melt 
true mle is that air under constsnt pressure expands the foil. When cold they will_be found firmly fastened 
one forty-ninth of its volume at 32" F. for each de- together. 
gree F. This would !!ive for your .e the following (43) C. S. asks for an ink or similar 
result: 1,000 parts of air at roo wonid expand at 160° to preparation, which may be printed upon brass or zinc 
1, 148 parts. plates, and that will resist muriatic and nitric acids. 

(25) W. M. S. writes : I have bought a A. Take of chloride of potassium � ounce, soft water 
one barrel breech loading shot gnn, Spanish make, very 1 pint. to be kept in glass and used with a quill pen. 
light, and it  gives a very strong rebound or kick in 2. An ink that may be printed with upon glass to 
firing. A. This is a common fault of light guns. resist hydrofiuoric acid. A. You will find that it is 
They recoil less with light charges of both shot and the glass that is attacked by the hydrotluoric � and 
powder, but the diftlculty cannot be entirely overcome not the ink. Any ca'rbon ink, sucb as printer's ink or 
without permanent weight added_to barrel and stock. asplu\lt Ink, should resist the action of this acid, 
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(44) J� T. H.-Gold is worth per troy 

ottnce $20.67183. Rare metals are quoted by the 
gramme. Reducing this to tr0Y llunces we have. omit­
ting fractions : 

lIarium . . . . • . • . . •• . • • . • • .  $124.00 per troy ounce. 
Calcium . . . • • • • • • • • • • . . .  311 .00 " .. .. 
Osmium . . . . . . • . • • . • • . . . .  93.00 " 
Rubidium . . . . . . . . . • •• . . .  622.00 .. 
Zirconium. . .  • •  " •• • . . .  400.00 .. 

(45) J. P. writes : I have a marble man­
tel in my house stained in imitation of porphyry. The 
staining is wearing off in spots, exposing the white 
marble ; what kind of paint or stain can I use to make 
It a plain color f A. Marble may .be stained or dyed 
of various colors by applying their solutions to the 
stone made sufficiently hot to make the liquid just 
simmer on the surface. Success in the application 
requires considerable experience. For a brown color. 
a tincture of logwood is ueed ; for blue, a tincture of 
litmus is used ; and fQr crimson, a solutlon of alkanet 
root in oil of turpentine. 

(46) J. H. P. asks whether a wide angle 
lens is as good for copying or enlarging small nega­
tives as a portrait lens. A. No ; it is much slower. and 
not as rectilinear. For accurate work a Dallmeyer, 
Steinhiel, rectil\wr, or a Ross rapid sy�etrical lens, 
with daylight ;;r"8 powerful artificial light, is the 
best. 

(47) C. C. writes : Suppose it requires 
500 pounds of water at 60° per hour to extract a cer­
tain amount of heat, how much air at tbe same tem­
perature per hour would be required to extract the same 
heat, and what is the rati<male· of the calculationJ? 
A. As tbe specific heat of water Is 1, and the specific 
heat of air is 0'2377, then 1+0'2377=4'2 ponnds of air to 
equal 1 pound of water. As air is 773 times lighter 
than water, and as your 500 pounds of water is equal 
to about 8 cubic feet, you will require 8X773 or 6,184 
cubic feet of air to equal the cooling effect of 500 
pounds of water. You will also require a much larger 
surface for air cooling. 

(48) J. B. says : In the SCIENTIFI C  
AI\IEBIOAN o f  April 3 (query No. 8) , A. B. S.  asks if a 
tube sheet that has a crack between the tubes can . be 
repaired succe�sfully. I say yes ; thuil : drill a hole in 
the crack midway between the tubes large enough to 
tap with a taper tap (16 thread), so that the thread will 
cut a little into each tube, then cut a plug a little ta­
pering and screw it into the hole as tight as it will go, 
and then cut the plug off a llttle outside the head, and 
it will be a success, and last as long as the head will. 
If the crack is too long for a % or � inch plug to fill, 
then 2 or 3 can be put in, but each will bave to be put 
in separately, so that the soo';nd can be tapped so as to 
cut into tbe first a little. and so on. 

(49) J. M. asks : How many horse power 
wili it require to furnish steam for a drying room 
14X14X8, temperature · 120° to 150° ' How many COlis 
of pIpe, and the best way to arrange them, etc., for 
drying fibrous plaster plates � inch thick? Is steam or 
ti.ol air preferablef A. You will require about 3 horse 
power and about 700 feet 1 inch pipe, whicl/ may be 
arranged in a fiat coil just above the door. For ven­
tilating, have a sma\l lnlet for fresh air under the coil, 
so as to spread the air to all parts of the coil and In 
the same manner ventilate the top, so as to allow all 
parts an equal escape for the moist air. Steam is best 
and safest if you have it. If you require steam only 
for the dryTOOtn, a hot air stove is preferable. 

(50) H. R. H. asks : 1. What is a good 
material to use to paint a fireplace and also fender 
where the japan is burnt away f A. We know of 
nothiug that would be acceptable on the ironwork 
of a fireplace but the hard-baking japan. 2. 
Has the tunnel under the Britlsh· Channel ever been 
begun f A. About a mile of preliminary tunnel on each 
side of the channel has been done. The work walts the 
authority of Parliament. 

(51) F. W. L. asks : 1. Is there any 
cement which is suitable to 1111 cracks in brass such as 
those in screwheads, and which will polish clown satis­
fa<;,torily f A. Use shellac melted in. 2. A good re­
cipe for brass lacquer. A. Clear shellac dissolved in 
95 per cent alcohol. Settle, and decant the clear 
lacquer. 3. Is there any cement easy to apply which 
will make good electrical connections, as, for instance, 
between German silver wire and the brass or copper 
plates of a rhcostat f A. Nothing but metallic solders. 

(52) W. T. B. asks the distance that steam 
can be carried to advantage for heating purposes with 
a pressure of about 100 pounds. Also the best method. 
A. It may be carried several thousand feet in· wrought 
iron pipe through subways of brick or wood ; pipe 
should be well felted, aml arranged for taking up ex· 
pansion. 

(53) F. M. , .asks iNhere is any difference 
in the · power 4fqulred to move a live or dead weight 
OD a wagon. A. On a perfectly even track there should 
be no difference In traction for a load of given weight, 
whatever Its composition ·may be. On a rough road or 
cobble-stone street, elasticity in the load becomes 
equivalent to springs ou a wagon, and If not lessen· 
ing the average ·power of draught, it mitigates the 
severity 01 draught, and in this way makes a differ­
ence in favor of live or elastic loads. 

(54) W. A. S. asks (1) what pigment to 
nse to color glass panes either a light violet.or light green 
color, the violet preferred. A. Prepare separately an alco­
holic solution of bleached shellac or sandarac and a con· 
centrated alcoholic solution of a convenient aniline color. 
The latter solution is added to the former just before 
using. It is well to heat the glass slightly before coat­
ing, and we think that it will be found better to apply 
it on the inside. 2. What is the best composition for 
putty, that would not be broken off either by frost or 
dampf A. Putty is made of common Whiting, pounded 
very fine, and mixed with linseed oil till it be­
comes about the thickness of dough; If properly made 
and use� It is not affected by ordinary cold or damp. 

(55) W. S. & CO. ask a way to cover a 
steam t)rtim of large boilers with a good aDd cheap 
cement, etc. A. Asbestos cement and hair tt;1t are 
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both good. If not available, use a thin sheet Iron jacket root 3 ponnd!, powdered bergamot peel i pOllnd, pow. Colors, wrapping, K. Edge . . . . . . . . . • . • • • . • • . • • . • • • • • •  840.<IlU 
sct Up Bround the drum, having 2 or 8 inches of space dered cloves and cinnamon each 6 ounces, powdered Colter, fa.tenillj(, H. Heldacker . ... . . . . . . . . . . . . . . . . . .  340,500 
betweeen jacket and drum, which fill with the dry acacia and orange dowers each 8 ounces, starch 3 Colter, rotary, J. Feger . . . . . .  · . . . . . . . . . . . . . . . . . . . . . . . . .  840,001 
ashes from the ash chamber at back of boiler8. This pounds. Colter, self.clearlng breaking plow. B. C. Brown-
is cheap and durable. MINERALS, ETC.-Specimens have been con��t�aih,� ��d ����ii�' �hi.��, 'H:B: 340.281 

(56) E. H. McM. asks how compound received from the following correspondents, and ex' Meech . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  840,142 
sulphate of indigo is· made, giving quantities, etc. A. amined with tbe results stated. Condenser, L. Briggs . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  340,279 
Into 5 pottnds of the most concentrated sulphuric acid I. G. G. B.-Wad (manganese oxides) on basalt or Condenser, steam, E. Baumann . . . . . . . . . . . . . . . . .. . . . .  840,1& 

b d d be · d' I h d . ted Conductor, underground, D. H. Dorsett . . . . . . . . . . . .  340,431 stir y egrees 1 poun of the st 111 IgO, fine y trac yte. We shoQl like to have commumca to us Conduit tor electric conductors, D. H. Dorsett, ground; ·  expose this mixture to a heat of about 1000 the locality where this mineral was found.-H. H. C.- 340.432, StO,t3S 
Fah. for 10 or 12 bours, stirring it occasionally. Great Your specimen is probably part of the stem of fossil Conduit, hot blast, F. W. Gordon . . . . . . . . . . . . . . . . . . . . 340,l1O 
care must be taken in its preparation to prevent over- radiate of the general name of crinoids. It has, we Conveyer, J. A. JeJfrey . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 84O,32l , 
heating, as this would result In the decomposition of think, been artificially polished. It is of no value. Cooler. Ses Beer and water cooler. 
the indigo, yielding indigo green and sulphurous acid. Coop, chicken, .E. Modlin . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  340.1« 

(57) J. S.-The pancratic eyepiece has INDEX OF INVENTIONS ��d'::.
d
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its best position for definition. They are not much in and machine for fixing, E. Comely . . . . . . . . . . . . . .  340,422 
nse for ordinary telescopes. If necessary, use two eye- For which Letter. Patent of' the Corn hUler and cultivator, combined, E. Mln-
pieces. The power to read or define print at a distance UnUed State. were Granted nlch . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 340,345 
depends more upon the perfection of the object glass Corpse preserver. S. Stockton . . . . . . . . . . . . . . . . . . . .. . .  340.628 

than upon its size. You may be able to read the SOI- . April 20, 1888, Corset stays, machine for covering, Nettleton & 
ENTIFIO AlllEBIoAN at from 500 to 11,000 feet, using I.Ittlejohn . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. . . . .  S40,341 
powers np to 200. A.ND EA.(JH DEA.BING T'-:A.T DA.TE. Cotton and hay press, W. H. Tappey . . . . . . . . . . . . . . . . 340,164 

[See note at end of list about copies of these patents.] 
Cotton gin, W. Dearborn . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  340.29£ 

(58) G. W. T. asks : Will you please be Couch. reclining chair. C. A. Lindner . . . . . . . . . . . . . . . 340,131 

kind enough to give me your ideas about concrete for Coupling. See Bell cord coupling. Car coupling. 
foundations for houses 1 Which is the most durable 

Advertising machine, J. Castle . . . . . . . . . . . . . . . . . . . 340,286 Thill coupling. 
Air compressor, hydraulic, J. B. Erwin .. , . . . . . ... . . .  340,496 Crusher. See Ore crusher. and least liable to give-concrete or pilesf I wish to build Alarm apparatus, automatic, C. L. Horack . . . . . . . .  34O,44l. Cultivator, N. H. Shepardson . . . . . . . . . . . . . . . . . . . . " . .  340,37� 

on a lot which Is not very solid ground, and do not Amalgamating, B. S. Harback . . . . . . . . . . . . . .. . . . . . . . . .  340,5Of Cultivator. sulky, W. R. McConnell . . . . . . . . . . . . . . . . .  340,138 
know which to use for a foundation. A. If the soil of Animal trap, W. B. Wiggins . . . . . . . . . . . . . . . . . . . . . . . . . 340.269 Cutter. See Tube cutter. 
your lot is simply weak, dig trenches and ftll in with Axle box brass, car, Reynolds & Murray . . . . . . . . . . .  340,861 Damper, stovepipe, G. C. Frazer. . . . . . . . .  .. . . . . . .. . . 340,500 
concrete composed of 1 part of good Po'land cement Bag. See Paper bag. Desk and seat for same, adju.table, A. Mauchaln. 340,341 

to 4 parts of gravel, broken stones, or pieces of hard Bag aud satehel frame. W. Roemer . . . . . . . . . . . . . . . . .  340,459 Disease germs in sanitary appliances, de.troying, 
brick, not larger than a hen's egg, and 2 parts of Bagasse burner, G. W. }'Isher . . . . . . . . . . . . . . . . . . . . .. . .  340.302 A. Edwards . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  340,202 

clean, sharp sand. Piles are principally employed 
Baker's pan or tray, H. S. Dosh. . . . . .  . .  . . .  ; - . . . . . . .  340.492 Distilling hydrocarbon 011, process of and appara-
Band for packages, I. E. Palmer . . . . . . . . . . . . . . . . . . . .  340.283 tus for, H. I!'rasch . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  340,100 where the uncertainty of the ground goes down deeply. Barrel, ventilated, J. C. Dozier, Jr . . . . . . . . . . . . . . . . . .  340,493 Ditching and tile laying machine, E. ·G. Hastings. 840,506 

(59) R. W.-Many of the bricks now Battery. See Eleetric battery. Dltchlng machlne, R. H. Kersey . . . . . . .  , . . . . . . . . . .  340.12S 

ueed throughout the country · are made without the im- Beads, machine for making metalliC, Lyon & Ditching machine, J. McLachlan . . . . . . . . . . . . . . . . . . . . 340,141 

pression, or . . frog, " as it is called. Those which are 
Macomber . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . SID,515 Door check. J. Meredith . . . . . . . . . . . . . . . . . . . . . . . . . . . .  840,148 

Bed rest, Invalid. C. F. Lilley . . . . . . . . . . . . . . . . . . . . . . . .  340.334 Door banger. sliding, Palmer & Thompson . . . . . . . . . 340,150 wire-cut never have them, and many of the · hand-made Bed, wardrobe, J. J. Adgate . . . . . . . . . . . . . .. . . . . . . . . . .  340,072 Drier. See Fruit drier. Tobacco drier. 
bricks are not provided with them. It is very doubt· Bedstead. W. J. Myers . . . . . . . . . . . . . . . . . . . . . . . . . . . .. . .  3ID,U7 Drill. See Grain drill. 
ful indeed whether the frog is of any practical advan- Bee trap, W. P. Hamllu" . . . . . . . . . . . . . . . . . . . . . . . . . . . .  340,114 Drill frame, quarry, W. L. Saunders . . . . . . . . . . . . . . . .  340,251 
tage, in fact, the generally accepted opinion now is Beer and water cooler, J. F. Shomate . . . . . . . . . . . . . .  840,377 Driving apparatus, C. Lowther . . . . . . . . . . . . . . . . . . . . . .  840,518 
that It is a detriment rather than otherwise, as it Bell cord coupllcg, electriC, H. B. Cox . . . . . . . . . . . . . .  340,426 Dust pan holder. D. H. Murphy . . . . . . . . . . . . . . . . . . . . .  340,148 

neediessly increases the quantity of mortar in a wall, Bell cord, electriC, H. B, Cox . . • • . • . . . . . . . . . . . . . . . . . .  340,425 Electrlo battery and means for emptying and re-
and therefore weakens it. The object of the mortar Belt and suspender. combined, J. Adler . . . . . . . . . . . .  840,185 charging It witb the exciting fiuld, J. T. Arm-
is nothing beyond formiJ:ig an adhesive substance be- Beltlllj( for driving machinery, A. Broadnax . . . . .. . 340,280 strong . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 840,414 

Bit. See Boring and routing bit. Electric current Indicator, E. WCIlton . . . . . . . . . . . . . .  340,403 tween the bricks, and it is di1l.icult to see how the frog Blast oven, hot, V. O. Strobel. . . . . . . . . . . . . . . . . . . . .. . .  340,163 Electric lighting. system for, E. We.ton . . . . . . . . . . . 340,404. can assist such adhesion, whicb, with good mortar and Blind or shutter for windows, J. Thornton . . . . . . . . .  340,38'1 EiIlctric lights, manufacture of carbon conductors 
bricks properly laid and well wetted previously, Block. See Paving block. Stereotype block. for incandescent, E. Weston . . . . . . . . . . . . . . . . . . . .  340.897 
should be perfect. The Philadelphia red pressed brick Boller. See Steam boiler. Electric machlne;dynamo. E. Weston . . . . . . . . . . . . . .  340,895 
is an excellent one for facings. Boller attachment, W. Donegan . . . . . . . . . . . . . . . . . . . .  340.*10 Electrical Indicator, E. Weston . . . . . . . . . . . . . . . . . . . .  340,899 

(60) H. W. W. asks concerning . the Boilers, firebox for, J. T. Corbett . . . . . . . . . . . . . . . . . . . . 340,10'1 Electrical SWitch, E. We.ton . . . . . . . . . . . . . . . . . . . . . . . .  340,401 
Bolt ma(lhine, Hall & young . . . . . . . . . . . . . . . . . . .  ' . . . . .  340,306 Embroidery holder. J. B. West . . . . . . . . . . . . . . . . . . . . . . IllO,265 

SOIBNTIFIC AlIIBBIOAN SUPPLBMBNT, No. 535, article Bolt machine, G. J. Murdock . . . . . . . . . . . . . . . . . . . . . . . .  340,518 Engine. See Gas engine. pressur�Jjgine. 
headed, .. The Condensation of Fumes by Static Elec- Bolting reel, B. Knllller . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  340.446 Ellj(raver's turntable or holder, J.. ckson . . . . . 340,429 
tricity," will you please to inform me what material Boot or shoe. H. T. Marshall . . . . . . . . . . . . . . . . . . . . . . . .  340,185 Envelope blank feeding mechanls , F. H. Rlch- . 
it will be necessary to use in making the combs 1 Also Boot or shoe jack, E. D. Lee . . . . . . . . . . . . . . . . . . . . . . . . .  340,381 ard . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 340.246 

if suftlcient power can be got from cell batteries f A. Boot or shoe, rubber, F. M. Shepard . . . . . . . . . . . . . . . .  840.874 Envelope blanks, mechanism for creablng, F. H. 
The ·combs may be made of any metal-steel, brass, or Boot or shoe sole, F. F. Raymond; 2d . . . . . . . . . . . . . . .  340.358 Richards . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  340.246 

Boot or shoe stilfener. W. H. Watson . . . . . . . . . . . . . .  340.177 Envelope machine, F. H. Richards . . . . . . . . . .  340,244, 340.250 iron. Electricity of highllr tension is needed than a cell Boring aud routing bit, T. D. Cook . . . . . . . . . . . . . . . . . .  340,100 Envelope machlues. picker for, F. H. Richards . . . . 340,249 battery will give. Use a frictional or induction ma- Bottle capping machine, A. Caldwell . . . . . . . . . . . . . .  340,417 Envelopes, etc., holder for, P. Ramser . . . . . . . . .. . . . .  340,306 
chine, as directed in the article ; or a cell battery with Bottle stopper, B. K. Dorwart . . . . . . . . . . . . . . . . . . . . . . .  340,201 Envelopes. macblne for . coulJtlng, packing and 
an induction coil would answel. Box. See File box. banding. F. H. Richard . . . . . . . . . . . . . . . . . . . . . .. . . . .  340,� . 

(61) W. J. W. asks if it is an admitted Box for wI\Bhlng material for concrete, T. W. Explosive compound, M. BleU!feldt . . . . . . . . . . . . . . . . 340,276 
Carrleo . . . . . . . . .  ; .. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . � . . .  340,484 Extension table., G. Schmitt . . . . . . . . . . . . . . . . . . . . . . . . .  34OfI68 

fact that the clouds have to attain a certain height be- Brake. See Railway brake. Wagon brake. . Farm gate. G. Shine . . . . .. . . . . . . . . . . . . . . . . . . . . . . . . . . .  340,3'16 
fore it thunders. A. There is no reason for believing Brick kiln, W. Alsip . . . . . . . . . . . . ••. . . . . . . . . . . . . . . . . . .  340,186 Faucet. self-closing. H. B. I.each . . . . . . . . . . . . . . . . . . . 840,328 
that such Is the case. As tbunaer and lightning are Bricks, etc., machine for pressing plastiC material }'ence machine, A. R. Conger . . . . . . . . . . . . . . . . . . .  ' .. . .  340,421 
the result of an electric discharge between the earth Into, G. Carnell . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  340.284, Fence post, J. D. Cox . . . . . . . . . . . . . . . . . . . . . . .  ; . . . . . . . .  840,292 
and the clouds, they are dependent only upon the elec. Brushes, machine for making, J •• young . . . . . . . . . . . . 340,184, Fence post, G. W. McEwen . . . . . . . . . . . . . . . . . . . . . . . . . . .  SID,139 
tncal condition of the clonds and tbe resistance of the Buckle, C. W. Wheeler. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  SID,469 Fence posts, wire fastening device for metalliC, 
atmosphere. The distance through which such dis. Buckle, suspender, C. B. Bird . .. . . . . . . . . . . . . . .  340,088, 340,088 W. B. Hayden . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  340.811 

BulIIng wheel �anlle, R. Blnno . . . . . . .. . . . . . . . . . . . . . .  340,086 Fences, machine for making slat and wire, M. c��rge is possible will therefore vary with these con· Bullets, producing and swaging, D. S. Trimmer . . .  340,111 Keller . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  340,324 
dltions. Burner. See Baga.se burner. 011 burner. Fences, machine for manufactUring, R. J. Ault-

(62) G. A. H. desires a .lIrocess for Dstle, J. J. Hoppes . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  340,311 man . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  340,476 
bleaching bones. A. By immersing for a short time 'Jmtton making machine, W. Hornlch . . . . . . . . . . . . .  340,442 Fencing. R)lparatu8 for automatically stopping 
. te taini rttl I h . d hi Id f Cages, perch and food holder for, G. C. Hinman . . .  340,116 machines for making wire, J. D. Curtis . . . . . . . . . :J4O,l98 m wa r con ng a I e su p urous aCI , c  or e o  Can See Milk and cream can. 

. 
FenCing. macblne for manufactUring .barbed, .T. lime, or chlorine. See " Peroxide of Hydrogen," con- Cap'for flasks, etc . . W. C. Johnson . . . . . . . . . . . . . . . . . . 340,«3 D. Curtis . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  340,196 

tained in SOIBNTIFIO AMBBICAN SUPPLBMBNT, No. 839. Car brake, J . W. Owens . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 340,149 Fertilizer distributer, S. W. Jackson . . . . . . . . . . . . . .  , .  SID,217 
(63) H. S.-There is no difference ob- Car coupllllj(, A. ArmUage . . . . . . . . . . . . . . . . . . . . . . . . . . .  340,413 blbrous materials, machine for combing, H. TruI-

servable to the eye between mammoth and medium Car coupling, W. COnner . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  340,099 ler . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  , . . .  : . . . . .. . . . . .  340,l72 
. Car coupling, J. P. Eakin . . . . . . . . . . . . . . . . . . . . . . . . . . .  340.298 nle bOX, W. H. H. Clague . . . . . . . . . . . . . . . . . . . . . . . . .. . .  340,00i clover seed. Salt that IS found in the earth was de- Car coupling, I. Hammond . . . . . . . . . . . . . . . . . . . . . . . . . . . 340,209 FIle. newspaper. J. Habltzrelter . . . . . . . . . . . . . . . . . . . . . SID,sot; 

posited in , the early geological ages, the localities Car coupling, G. H. Upe . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  840,«1 Filtering nevlce or stone, R. L. De Usser . . . . . . . . . .  340,296 
being inland :salt lakes or lagoons from the sea, the Car coupling. r •. Merrill . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  34.0.235 Firearm. S. J. Buzzlnl . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  340,482 
constant evaporation causing a deposit of salt, as in the Car coupling, J. W. Rylmrd . . . . . . . . . . . . . . . . . . . . . . . . . .  340,525 Firearm, breech-loading, Card & Cruttenden . . . . . .  340,283 
great salt lakes of Utah and Nevada. The salt beds. Car coupling, C. R; Tunks . . . . . . . . . . . . . . . . . . . . . . . . . . . .  340,529 Firearm, breeCh-loading, R. A. Berger . . . . . . . . . . . . . .  340,192 

afterward.becoming covered with earthy material, were Car coupling, H. Wallace . . . . . . . . . . . . . . . . . . . . . . . . . . . .  MO,261 nre extinguishing apparatus, W. Harkness . . . . . . .  8tO,210 

preserved as we find them. Salt is a chemical com. Car doors, Indicator lock for, H. A. De l.a Hooke. 340,42'1 Fire extlnglshlng apparatus, E. Kendall . . . . . . . . . . .  340.127 

ponnd of chlorine and sodium, and is necessary to the Car beater, railway. C. Turner . . . . . . . . . . . . . . . . . . . . . . . 3ID,258 Flier, J. A. V. Smith . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  340.388 
animal economy as health preserving and a stimulant Car platform gates, device for operating, W. Float, A. J. Wright . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 340,534 

. Haslam . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. . . . . . . 340.009 Flood gate, J. Dalley . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  840,298 
to digestion. Car, railway, E. W. Furrell . . . . . . . . . . . . . . . . . . . . . . . . .  SID.206 }'loor clamp, Moses & Hawley . . . . . . . . . . . . . . . . . . . . . . .  340,145 

(64) N. P. M. asks : What will best re- Cars, cable traction for street, O. H. Jadwin . . . . . . .  340,820 Fly trap, C. Anderson . . .. . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  340,i11 
Carburetor, R. S. I.awrence. . . . . . . . . . . . . . . . . . .. . . . .  340.221 Folding machine, D. Appel . . . . . . . . . . . . . . . . . . . . . . . . . .  340,MO move moss and weather discolorations from marble 

monument9 and gravestones f A. Take equal parts of 
caustic potash. quicklime, and soft soap, make them 
into a thick paste with water, and apply with a brush; 
leave for about a week, and apply again and again until 
the stains have disappeared. A weak solutiQll ofaqua 
fortis or nitric acid may be used if preferred. 

(65) D. B. K. asks how to make an in­
soluble glue suitable for gluing split bamboo 1!8h rods. 
A. Take of gum shellac 3 parts, India rubber 1 part, by 
weight. Dissolve the rubber and shellac In separate 
vessels in etber, free from alcohol, applying (I gentle 
heat. When thoroughly dissolved, mix the two solu­
tions, and keep in a bottle tightly stoppered. This glue 
resists the action of water, both hot and cold, and most 
of the acids and alkalies. The addition of not over 2 
per cent of potassium bichromate to a solution of glue, 
and subsequent exposure of the glued parts to the 
sunlight, will make·an insoluble cement. 

(66) Reno asks how to polish black 
walnut with oil, and what ,kind of oil to use. A. Mix 
with good whiting such colors as will produce as near 
as possible the color of the wood to be 1IIled. This 
mixture to be dry. Then give the wood a good coat 
of oil, ' and sprinkle the mixture over the work until it 
is pretty well covered; then with a soft rag or other 
soft substance rub this on well. When the filling is 
satisfactory, finish with linseed oil, put on with a 
brnsh, wipe off, and rub to a polish with fine cotton; 
finish with a silk handkerchief or any fineJabric • . 

(67) L. A. B. desires a recipe for making 
a violet sachet powder for perfuming clothes, note 
paper, etc. A. Take of powdered rose leaves or orris 

Carding machines, mecbanlsm for strlpplllj( the Jfoldlng table, H. T. Blrcbard . . . . . . . . . . . . . . . . . . . . .. . .  340,081 
fiat cards of, E. W. Thomas . . . . . . . . . . . . . . . . . . . . . .  3ID,167 Fountain. See Parlor fountain. 

Carriage, R. S. Tucker. . . . .  . .  . . . . . . . . . .  . . . .  . . .  . . . . . . . .  340,466 Frame. See Bag and satchel frame. Drill frame. 
Carriage top jOint, C. · F. Dernell . . . . . . . . . . . . . . . . . . . . .  340,105 Fruit drier, Burner & Anderson . . . . . . . . . . . . . . . . . . . . .  340,480 
Cartridge shell., macblnefor feeding, J. V. Meigs 840,2M Fruit jar, J. L. & E. A. De Steiger . . . . . . . . . . . . . . . . . . .  340,428 
Carving apparatus, R. B. (',(Idling . . . . . . . . . . . . . . . . . . . . 340,288 Fllel, feeding, J. T. Corbett . . . . . . . . . . . . . . . . . . . . . . . . .  340,101 
Caster, 'R. S. Thomp.on . . . . . . . . . . . . . . . . . . . . . . . . . . . . 340,170 Furnace, Grewcox & Yelter . . . . . . . . . . . . . . . . . . . . . . . . . . .  1l4O.5OI! 
Castillj( teeth for diamond saws. mould for. E. Gauge. See BulIIng wheel gallj(e. Plow gange. 

Foer.ter . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  ; .. . .  340,2040 Ga. a� stench trap, sewer, T . .Bhehan . . . . . . . . . . . . .  340,256 
Cement, etc., manufacturing, F. Ransome . . . . . . . . .  340,351 Gas burners, automatic cut-olf for, Smile}' & . 
Chain, drive. F. Eck.teln, Jr . . . . . . . . . . . . . . . . . . . . . . . . .  340,800 Stombs . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. . . . . 340,281 
Chair. See Railway rail joint chair. Gas engine, N. E. Nash . ; ; . : . . . . . . . . . . . . . . . . . . . . . . . . . . 849,458 
Charm and cigar cutter, combined watch, Heath GRsllnto. llInmlnating gas, cOnverting natnral, J. 

& Fredrlcks . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  , . . . .  340.212 McKay . . . .  : . . . . . . .  : . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  340,2.'11 
Chart, anatomical, L. W. Yaggy . . . . . . . . . . . . . . . . . . . . .  340.270 Gas mains, pipe joint for, G. Westinghouse, Jr., 
Chart. star time, J. B. Morse . . . . . . . . . . . . . . . . . . . . . . . 340,452 340,26'7. 340.268 
Chimney and ventilator, combined. J. S. Eber- Gas mains, 'preventing leakage In, G. Westlng-

hart . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 340,2911 house, J r . . . . . . . . . . . . . . . . . .  " . . . . ' "  . . . . . .  ; . . . . . . . . .  340,266 
Chimney and ventllator. lcomblned, S. W. Skip- Ga. making apparatus. E. S. Bryant et at . . . . . . . . . . . 340,282 

worth . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  340,819 Gas meters. pressure ulI!ulator, for proportional. 
Churn. W. M. ·Cllne . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  340,19£ F. Moore . . . . . . . . . . . . . . . . . . . . . .. . . . . . . . . . . . . . . . . . . . .  340,450 
Churn. P. Hauersperger . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  340,115 Gas, odorlzlng, C. Haslett . . . . . . . . . . . . . . . . . . . . . . . . . . . . 340.310 
Churn, A. J. Ramsey . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  340.154, Gas pipes, cut-olffor natural. G, Russall . . . . . . . . . . .  340,524 
Chute or waterway, screened, L. B. Wells . . . . . . . . . .  34Q.284, Gila regulator, H. H. Gridley . . . . . . . . . . . . . . . . . . . . . . . .  340,112 
Cigar bunching machine, F. C. Smalstlg . . . . . . . . . . . .  840,380 Gas regulator, A. F. Olds . . . . . . . . . . . . . . . . . . . . . . . . . . . .  8tO.454 
Cigar press, A. Rein . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  340,359 Gas. treating natural, J. McKay . . . . . . . . . . . . . . . .  , . . . .  340.232 
Cigar wrappers, machine for cutting, J. R. WH- Gate. See Farm gate. Flood gate. 

iiams . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. . .  340.180 Gate, J. E. Covert . . . . . . . . . . . . . . . . . . .  ' . . . . . . . . . . . . . . . . .  340,424 
Clamp. See Floor clamp. Pie crust clamp. Oate, D. Slauson . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  340,100 
Clock system. electriC, J .  E. Carey . . . . . . . . . . . . . . . . . . 340,483 Uenerator. See Steam generator. 
Closet. See Water closet. ' Glass beveling machine. N. Vogley . . . . . . . . . . . . . . . . .  340,260 
Clocks, indicator for gas, Eaton & Cash . . . . . . . . . . . . 340,496 Glass. Imitatlllj( stained, A. M. F. Caspar . . , . . . . . . : .  sto,485 
Colfee and peanut roaster. C. L. Cole . . . . . . . . . . .. . . .  340,289 Glass, lead for setting stained, J. PIIeglng . . . . ... . . .  340,858 
Colfee roaster. M. A. Laslm . . . . . . . . . . . . . . . . . . . . . . . . . • .  340'3281 Glassware. manufacture of, G. W. Blair (rl . . . . . . . .  ·10,112 
Coin counter. Wahler & Leber . . . . . . . . . . . . . . . . . . . . .  340.392 Goods, making-up board for piece, C. Priestley . . . .  340pl 
Collar, horse, Ambrose & Atkins. : . . . . . . . . . . . . . . . . . .  340,187 Grader and dltcher, combined, G . D. Hulfman . . . . .  34II.l19 
Collar pad, horse, Hurlburt & HavIlDil . . . . . . . . . . . . . . 340,li09 Grain binder, C. Miller . . . . . . . . . . . . .  , .; . . . . . . . . . . . . .. . .  � 
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Grain drill. H. C. Beebe . ... . .. . . . . � . . . . . . . . . . . . . . . . . . .  340.100 
Gl'1\In drill attacbmeui • .  J. Courson . . . . . . . . . . . . . . . . . .  34O,llJS 

. Graln separator,. W. E. Howartb. : . . . . . .. . . . . . . . . . .  340.215 
Griddles. etc .. hinge for cake. S. A. G ould: . . . . . . . . .  &0.208 

:Grlnding mlll, C. Abele . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  340.271 
Grooving and .eaming macblne. P. Blrcb . . . . . . . . . .  340.413 
Gun. magazine. ·A. Burge.s . . . . . . . . . . . . . . . . . . . . . . . . . .  340,479 
Hammock support. H. A. Adams . . . . . . . . . . . . . . .. . .  340,1171 
Hammocks. suspension device for, I. E. Palmer . . 340.239 
Hanger. See Door' banger. Picture frame 

banger. 
Harness. W. H. Gibbens . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  840.001 
Harrow. P. Meyer . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  340.286 

• Harvester and binding macbine. C. Calahan . . . . .. . .  34O.0!l5 
Harvester, corD, H. Roberts . . . . . . . . . . . .  0 • • • • • • •  0 • • • •  340.365 
Harvester. grain binding. C. Colahan . . . . . . . . . . . . . . .  340,096 
Harvester .Ickle. Ritter, Jr •• & Van Ritter . . . . . . . . . 340.:;64 
Hats. device for .upportlng, A. T. Cla.on . . . .. . . . . .  340.419 
Hay and cotton pre.s • .  H. G. Han.en . . . . . . . . . . . . .. . .  34O,S1J7 
Hay knife . G. Il'. Weymoutb (r) . . . . . . . . . . . . . . ;.. . .  " 10.715 
Hay rake and cauier. bor.e, B. Jackson . .  · . . .... . .. . .  840,122 
Hay rake. horse. Klenardt & Funk . . . . . . . . . . . . . . . . . .  340.826 
HeRter. See Car heater, 
Holder. . See . Dust . pan holder. Embroidery 

bolder. I,amp bolder. Lantern and flag 
bolder. Paper holder. Pen and bru.h holder. 
Tool holder. Type holder. 

Horse.hoe, C. W. Haye . . . . . . . . .  ' "  . . . . . . . . . . . . . . . . .  340.440 
Horseshoe machine, C. H. Perkins . o  • • • . . . .  � . . . . . .. . .  340.350 
Ice creeper. J. G .  Skinner . . . . . . . . . . . . . . . . . . . . . . . . .  , �., 810.878 
Ice cutUng machine. R. S. Elliott et aI • • • • • • • • ... .. ., . 310.435 ' 
Ice .craper. J. T. Thomp.on . . . . . . . .. . . . . . . . . . . . . . . . . .  340,169 

. !nca.n.d....,....ts, makinI!'. E. Weston . .  ; . ;  . . .  : �: . .. ·.�· . . . 340;402 
Indicator . .  See Elect.rlc current Indicator. 
Ironing machine. Lleb & Hines . . . . . . . . . . . . . . . . .. . . . . 810,225 
Jack. See Boot or .hoe jack. 
Jar. See Fruit jar. 
Jewel. rotary. H. & G. Gaen.slen . . . . . . . . . . . . . . . . . . . . 3(0.108 
Joint. See Carriage top jOint. 
Key. See Telegraph key. 
Keyway., m&chine ·f<>r cutting. J. L. Oeflnger . . . . . .  340,848 
Kiln. See Brick kiln. 
Lamp, E. ·L. Bryant. . . . . . . . .  . . . . . . . . . . . . . . . . . .  . . . . . . .  340.416 
Lamp. electric. L. G. Woolley . . . . . . . . . . . . . . . . . . . . .. . .  340.182 
Lamp extinguisher. J. Phillppl. . . . . . . . . . . . . . . . . . . . . .  810,457 
Lamp holder. incandescent. E. Weston . . . . . . . . . . . .  81O,4CO 
Lamp, incandescent, E. Weston . • . . . . . . . . . . . . . . . 0 '  &0,396 
Lamp., cut-out Instrument fOr Incandescent.. Lit-

tle & ·MeDonald . . . . . • . • . . . . . . . . . . . . . . • . . . . . . . . . . . .  340.«8 
I.amps. suspending device for electric. P. Krautz. 340.512 
Land roller, S. J. FI.her . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  340,437 
Lantern and flag holder • •  Ignal. Briggs & Clark . . . .  3(0.090 
Lantern frames. manufacture of tubular part •. of. 

L. Il'o ·Betts . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. . . . . . . . . . . .  3(0,274 
Latch, F. Keil . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  : . . . . .  3(0.1\23 
Lathe. A. Gordon . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 3(O,21J7 
Lathes. ·work .upport for. E. Zimmermann . . . . . . . . :UO,5:15 
Lathing. L. S . ·Scott . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  810.253 
Lawn edge trimmer. T. & W. H. Coldwell . . . . . . . . .  3(0,4� 
Lifter. See Pot lifter. 
Une. driving, R. Y-ullen . . . . . . . . . . . . . . . . . . . . . . . . . .  3(0,517 
Link. J. Scott. Jr.  . .  . . . •  . .  . . . . .  . .  . .  . . . .  . .  . .  . . . . . . . .  :UO.158 
Lock. See Nut loc . Padlook. Seal lock. 
Locomotive smokestacks. attachment for. C. 

Turner . . • . . •  " . , . .  ' • •  " . •  • • • •  . . . •  • . • •  • • • •  • • •  • • .  . • .  • • •  340,259 
Locomotive. with hot water. feeding. A. Lencau-

chez . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  , 340.222 
I,og .klddlng and lo .. dlng maohlne. H. N. Hew-

lett . .  . . . . .  . . . . . .  . .. . . . . . . .  .. . . . . . . . . . . . . . . . . . . . . . . . .  &0,812 
Loom sjlUttie. W. H. Spencer . . . . . . . . . . . . . . . . . . . . .. . . &0.4b3 
I,oom., positive shuttle motion for. C. B. Rum-

sey . . . . . . . . . . . . . . . . . . . . . ;� . , . . .. . . . . . . . . . . . . .  , . . . . . . .  840.523 
Loem •• variable take-up motion for; G. F. Hutch-

In . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  3(0.216 
I,ubrlcator. See Steam engine lubricator. 
Lubricator. W. T. Smith . . . . . . . . . . . . . . . . . . . . . . . . .. . . . . 840.385 
r,ubrlcating purposes. grease feeder for. C. A .  

Thompson . • . . . . . . . . . . . • • . . • . . . . . . . • • . . . • • . . . . . . . . •  3(0.256 
Mandrel. expanding. H. Cottrell . . . . . . . . . . . . . . . . . . . 3(0.291 
Meoha� movement, T. A. Macaulay . . . . . . . . . . . .  340.227 
Mechanlc!,1 movement. F. H. Richards. . 

840.158; '810,247. 340.248 
Met .. is. preparlng moulds for the elect.ro.depo-

.Ition of; L. H. Roger . . .. ... . .. . .. . .. . . . . . . . . . .. . . . . . ; . .  340.460 
Milk and cream can. Albaugh & Gibbs . . . . . . . . . . . . .  3(0,409 
Mill. See Grinding mill. 
Moulding machine. saud, A. Rice . . . . . . . • . . . • • . • • . . .  3(0,362 
Motive power. applying. ·Master. & · Corey . . . . . . . . . .  840.229 
Motor. See Water motor. 
Movement cure apparatu., W. F. Worthmeyer . . . .  340.533 
Mower, lawn. T. J. Perriu . . . . . . . . . . . . . . . . . . . . . . . . . ; . .  &0.240 
Mowing machines, .hoe for. G. H. Bartlett . . . . . . . .  340.088 
Mu.lc .tand. folding, O. S. Vaugh .. n . . . . . . . . . . . . . . . . :UO,391 
Necktie. M. K. Burger . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  340,478 
Neoktle fastener. G. D. Burton . . . . . . . . . . . . . . . . . . . . . .  3(0,481 
Nickel and ·.lIver. or platinum. forming compound 

plate. of, M. J.'Eplne . . . . .  ; . . . . . . . . . . . . . . . . . . . . . . .  840,229 
Nut lock. H. A. H .. rvey . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  3(0.308 
Nut tapping machine. E. N. Beecher . . . . . . . . . . . .. . .  340,191 
011 burner. Wilcox & BunnelI . . .  ; . . . . . . . . . . . . . . . . .. . .  810.179 
011 for lamps and re.ultlng product. preparing 

burning; J. Root. · . •  0 ;  . . . . . . . . . ; . . . . . . . . . . . . . . . . . . .  340.522 
Oils, trootlng mineral; C. L. Balllard . . . . . . . . . . . . . . . .  3(0.411 
Ore cru.her. ·T. Archer; itr . . . . . .  , . ; ;  . . . . . . . . . . . . . . . . . :UO.472 
Organ. cabinet pipe. 'Roosevelt & Ha.kell . . . . . . . . . . 3(0.461 
Oven. baker's. 8.· M. Raine .. . . . . . . . . . . . . . . . . . . . . . . . . .  &0.854 
Pad. See Collar p .. d. 
Padlock, M. Jllck.on ... . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  :UO,919 
PM. See ·Baker's pan • .  

Paper bllg, D. AppeL " . . . .. 340.117£ t o  3(0.076, 310.1178. 3(O,1J79 
Paper baIit machine. D. Appel . . . . . . . . . . . . . . . . . . . . . . . . 340,081 
Paper foldlng machlne. D . . Appel . . . . . . . . . . . . . . . . .. . . 3(0.1177 
Paper holder. M. Le.ter, Jr . . . . . . . . . . . . . . . . . . . . . . . . . .  3(0.224 
Paper making machine, W. A. Lindsay . . . . . . . . . . . .  ; 'fl40.8.15 
Parlor fountain • • elf-actlng. J. Kesel . . . . . . . . . . . . . . ,"0.129 
Pavement; F. 'G. John.nn . . . . . .  ; . . . . .  ; ;  . . .  : . .  : . ; ;  . . . .  3(0.128 
Paving block, A • . Pinmi . ; ; . .  ; ; ; ;  . , .  . . . .  . . . . . . . .  . .  . . . .  340.153 
Pen and brusl!'holder. D. B. Smith . . . . . . . . . . . . . . . . . .  :UO.382 
Pen. fountain. C. W. Taylor . . . . . . . . . . . . . . . . . . . . . . . . . .  340.166 
Pen rack or pen and pencil holder. J. M. Keep. ; . . .  3(0.322 
Pencil, lead. Cotterill & Conner. Jr . . . . . . . . . . . . . . . . . .  340.423 
PhotographiC .hutter. Hoedemaker & O·Harra .. . .  340,213 
Pianos. key bottom for. S. La Grass .. . . . . . . . . . . . . . . .  310.219 
Picture fr .. me h .. nger, G. R. T .. xls . . . . . . . . . . . . . . . . . 340.165 
Pie cru.t cl .. mp. R. W. Perry . .  � . . . . . . . . . . . . . . . . . . . . .  3(0.15' 
Pinking or scalloping machine. E. Shaw . . . . . . .. . . . .  :UO.373 
Pipe caslng. W. H. ·Alnsworth . . . . .  ; . . . . . . . . . . . . . . . . . 31O.1J7S 
Pipe. machine for making lead. C. C. Tracy . . . . . . . .  3(0.465 
Pipe wrench. I. Anderson . . . . . . . . . . . . . . . . . . . . . . . . . . . .  840,410 
Pipe wrench. J. A. Fairbanks . . . . . . . . .  ; . . . . . . . . . . . . . . 340.436 
Pipe wrenCh, W. Mo.ton . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 340.516 
Planter oheck row com. J. Kaylor . . . . . : . . . . . . . . . . .  3to.511 
Plateau. J. R. Donnelly . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 340,480 
Plow. A. M. McGregor . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 340.140 
Plow. G. B. Reu .. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 840.300 
Plow. W. Shaver . . . . . . . . . . . . . . · . . . . . . . . . . . . . . . . . . . . . . .  &0,872 
Plow g .. uge. A. B. Reeve . . . . . . . . . . . . . . . . . . . . . . . . .. . .  840,242 
Pneumatic transmls.lon. carrier for • . S. Berg-

mann . . . .  ' . . . . . . . . . .  . .  . . . . . . .  . . . . .  . . . . . . . . . . . .  . . . . . . :UO,477 
�oke. animal. Saunders & Welling . . . . . . . . . . . . . . . . .  ; 3(0,867 
Post. See Fence Post. 
Pot lifter, L. T. Karras . . . . . . . . . . . .. . . . . . . . . . . . . . . . . . .  840,126 
Preaervttig fruit, .l. F. Torrance . . . . . . . . . . . . . . . .. . . . . 840,889 

Pres.. See CIgar press. Cotton and haT press. 
Hay and cotton press. 

Pressure engine. fluid. W. A. G. Schonheyder . . . . . 840.869 
Pre.sure regulator. L. B. Fulton . . . . . . . . . . . . . . .. . . . . . 3(0.1117 

. Tube •• manufacture of seamless, Stllf & Ben- . 
I 

�bt)ediln�ment&. 
Tn::��� ·�d ·��;��ii.;:���_;·��ii ·

f�;:C: 34O,5lMI Inside l'age. ench insertjon " " " iii eytsa ltne • Sooy.mlth . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  , . . . . .. 3(O.162 Back Pace. each in .. erl lon " " "  1 .0 ·a Une. 
Printer'. qlloln. R. Atwater . . . . . . . . . . . . . . . . � . . ... . . .  3(0.475 
Protector. See Sheep protector. . Tunneling apparatu •• C. Sooysmltb . . . . . . . . . . . . . . . .  810,161 • (About eight word. to a lIue.) 

Tympan, G. H. Squier . . . . . . . . . . . . . .  : . . . . . . . . . . . . . .  ; .. 340.464; I!Jngramng8 ffIa1/ head ad'IJerti8ementB at the 8ame rltU 
Type dI.tributlng apparatus. Johnson & J.ow . . . .  ,. 3(0,124 � liM, bIJ measurement. as the !ette;r .preaa. ,Ad. Pruning shears. P. C. Matherson . . . . . . . . . . . . . . . . . . . . 3(0.280 

Pulp grinder. W. H. Howell (r) . . . . . . . . . . . . . . . . . . . . .  10.718 
Pump and motor. combined. J. Mills . . . . . . . . . . . . .. . . 340.348 

Type holder and .ep .. rator. Johnson & Low . . . .. .. . .  3(0,125 t� :;:ust. be. recet'l1ed a� PulJl.!(:at� ojJltJ4 as early 
Uppers. machine for .tretching .. nd finishing . . 

as lOur, ay f1I017itng to . appear .n. � iBBus . 
Pump. P. J. Bode . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  340.414 
Pump. balanced. H. S. Ram.ey . . . . . . . . . .. . . . . . . . . . . .  340,241 
Pump, force. J. W. Bramley . . . . . . . . . . . . . . . . . ; . . . . . . . 340.277 
Pump, force. O. K. Chauce . . . . . . . . . . . . . . . . . . . . . . . . . '. :UO.082 
Puuch. hat ventilating. G. yule . . . . . . . . . . . . . . . . . . . . . 810.406 
Punching draughts aud cheCks. machine for. J. 

M. Hopkin . . . . . . . . . . . . . · . . . . . . . . .  : . . . . . . . . . . . . . . . . . .  3(0.214 
Puzzle. J. L. Dibble . .  . . . . . . . . . . . . . . . . .  . .. . . .. .  . .  ... . . .  340,296 
Qnlck.and, .Inklng .hafts through, W. S. Smith . • 340.884 
Quilting machines. pattern mechanism for, F. L. 

Palmer . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 3(0.&9 
Rack. See Pen rack. 
Rag 01' worsted worker. Bailey & Vigars . . . . . . . . . . . . 3(0.189 
Rake. See Hay rake, 
Rallinll. tubular Iron. T. R. A. Weber . . . . . . . . . . . . . .  340,268 
Railway alarm .;o;nal. H. S. Unangst . . . .. . . . . . . . . .. . .  340,3!lO 
Rallway brake. H. K. Whitner . . . . . . . . . . . . . . . . . . . . . 3(0.531 
Railway. electric. E. W. Siemens . . . . . . . . . . . . . . . . . . . . 3(0.462 
Railway, elevated. W. B. Mack . .  , . . . . . . . . . . . . . . . . . . 340,387 
Railway rail' Joint chair, W. Brown . . . . . . . . . . . .. . . . .  :UO.415 
Railway •• ' . !!ripping device for wire ' cable. ·R. 

Wetherill. ,. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. . . " .. 3(0� 
Railways, metallic ' cross tie for street. H. . 
.. · - Howald:· " . , . . .. . .  ; . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  &0,118 
·Ramle·machlne. E. Lycan . . . . . . . . . . . . .. . . . . . . . . . . . .. . . 3(0,514 
Reel. See Bolting reel. 
Regulator. See G'as regulator. Pressure regu-

lator. 
Resawing machine. I. R. Joslin . . . . . . . . . . . . . . . . . . . . . .  340.444 
Re.lns. hardeulng. A. KI •• el (r) . . . . . . . . . . . . . . . .. . . . 10.714 
Rheostat, UttIe & McDonald . . . . . . . . . . . . . . . . . . . . . . . .  3(0,449 
Rheostat. E. We.ton . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  :UO.398 
Rivet. O. G. · Holt . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  :uo.117 
Roa.ter. See Coffee roaster. Coffee and . peanut 

roaster. 
RoUer. See land roller. 
Rubber and textile ' fabric, vulcanized. E. M. 

Freeley . . . . . . . .. . . . . . . . . . . . .... . . . . . . . . . . , . . . . . . . . . . . . . 810,501 
Saddle bags ' and hand trunk. convertible. W. S. 

Marshall ; ; . . .  . . .  . . .  . . . .  . . . .  . . .  . .  . . . . . . .  . .  . . . . .  . . .  3(0,839 
Sa.h fastener. R. Kem per . . . . . . . . . . . . . . . . . . . . . . . . . . .  810.325 
Sawmill dog. N. J.  Cu.hman . . . . . . . . . . . . . . . . . . . . . . . . .  &0,491 
Sawing m .. chlne, .croll. E. Collins . . . . . . . . . . . . . . . . . .  340.097 
Seal. lead and wire, Wenk & Brooks . . . . . . . . . . . . . . . 3(0,394 
Seal lock, H. H. Perkins . . . . . . . . . . . . . . . . . . . . . . . . .. . . . .  :UO.351 
Seaming implement, sheet metal roof, P. Vanden 

Berghe . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  3(0.174 
Sem .. phore .Ignal. A. G. Cummings . . . . . . . . . .  :UO.489, 3(0.400 
Separator. See Oraln' separator. 
Sewage. etc •• apparatus for collecting and drying 

.edimentary matter' of, R. Corscaden . . . . . . . . . . . 3(O.2!lO 
Sewing machine, A. Wedermann . . . . . . . . . . . . . . . . . . . .  810.178 
Sewing machine. multiple. L. E.chner . . . . . . . . . . . . .  340.427 
Sewing on buttons, machiue for. Brown & Larsh . .  340,536 

Crimped. J,. Knetzger . . . . . . . . . . . . . . .. . . . . . . . . . . . .  : .  3(0.440 
Valve. P. J. White . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  :UO,470 
Valve. fluid regulating, J. W. Ramsey . . . . . . . . . . . . . .  340,458 
Valve. gate, W. Scott . . . . . . . . . . . . . . . . . . . . . . . . , . . . . . . . . 340.871 
Valve for soli pipe ventilators. check. L. B. Saw-

yer . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  : . . . .  3(0.167 
·Vehlcle body. J. Dixon . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  3(0.297 
Vehicle .and b .. nd. J. R. Clark . . .  : . "  . . . . . . . . . . . . . . .  340.286 
Vehicle step, J. T. Gray . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  3(0.111 
Vehicles. spring gear for. H. W. Hamell . . .. . . . . . . . .  340.508. 
Velocipede. F. J. J. Gibbon . . . . . . . . . . . . . . . . . . . . . . . . . .  3(0,109 
Velocipede, S. Martin . . . .. . . . . . . . . . . . . , .. . . . . . . . . . . . .  3(0,3(0 
VelOCipede. R. P • .  Scott . . . . . . . . . . . . .. . . . . . . . ·. . . . . . . . .  1140.254 
Ve.sels. apP'aratus for the hydropropuIslon of • .f,.. 

C. Nagel et al . . . . . . . . . . .. . . . . . . . . . . . . . . . . . . . . . . . . . . .  3(0.227 
Vessels holding liquids. automatIc dlBcha.me for •

. 

T. Hyde . . . . . . . . .  ; . . . . . . .  � . . . . . . . . . . .  : . . . . . . . . . . .. . . � 340,121 
Wagon brake. F. Ulrich . . . . . . . . . . . . . . .. . . . . . . . . . . . . . . . 340.173 
Wagon. dumping, J. W. Dunham et aI . . . . .. . . . . . . . .  340,494 
Wa.hlng machine. E. E. AlIi.on . . . . . . . . . . . . . . . .  w . . . 3(0.272 
Washing machine, J. W. Case . . . . . . . . . . . . . . . . . . . . . . 340.418 
Washing machine. Thomp.on & Rothermel . . . . . . .  340.166 
Watch case pendant and bow. T. Robin . . . . . . . . . : . .  340.866 
Watch dial. G. Hunter . . . . . . . . . . . . . . . . . . . . . . . &0,5IJ7. 840.508 
Watch pendant aud bow. L. J. Vlllerot . . . . . . . . . . . .  3(0.467 
Watches. d.-Ice for letting down the maln.prlngs 

of. R. I,. Taft . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 3(0.386 
Water clo.et. J. Clifford . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 3(0.287 
Wat.er closet., etc . •  water or flu.h tank for. W. E. 

Lindsley . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. . .  3(0,226 
Water gauges, float for. R. N. R. Phelps . . . . . . . . .. . .  340.458 
Water motor. J. P. Hus.ey . . . . . . . . . . . . . . . . . . . . . . . . . .  &0,1� 
Water pipe feedinll attachment. automatic. J. C. 

Higgln . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  3(0.313 
Waterproof material for binding leather or cloth 

or for leather for decorating, etc .• J. Hof-
meier . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  340.314 

Water tank. J. F. Wilbur . . . . . . . . . . . . . . . . . . . . . . . . . . . 34O,5.�2 
Weighing apparatu •• L. R. Wltherell . .  . . . . . . . . . . . . .  3(0.181 
Well tube •• machine for driving. J. Imler . . . . . . . . . .  340,318 
Wheat. cleaning. E. Reist . . . . . . . . . . . . .  : . . . . . . . . . . . . . .  :UO.l55 
Whlffietree. H. S. Payne. . . . . . . . .  .. . . . . . . . . . . . . . . . . .  340.151 
Whlffietree. T. M. Vaughan :. . . . . . .  . . . . . . . . . . . . . .  340.175 
Window .hade hanging. J. W. & A. H. Greene . . . . 3(0.4:18 
Wire .tran ds. machine for twisting and .pooling, 

J. D. Curtis . . . . . . . . . . . . . . . . . . . .' . . . . . . . . . . . . . . . . . . . .  340.197 
Wood carrier. C. G. Fransson . . . . . . . . . . . . . . . . . . . . . . . .  840.308 
Wrench. See Pipe wrench. 
Wrench. Cro.well & Funk . . . . . . . . . . . . . . . . . . . . . . . . � . . 34O.488 
Wrench, A. McNally . . . . . . . . . . . . . . . . . . . . . . . . . . .. . . . . 340,238 
Wrenel!. M. S. Weller . . . . . . . . . . . . . . . . .  ; . . . . . . .  : . . . . .  340.393 

DESIGNS. Shade hanger, J. W. & A. H. Greene .. ' . .. . . . . . . . . . . .  3(0,4.19 
Shaft UP. W. B. Brook . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  3(0.091 Ax. T. Bakewell . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. . . . . . .  16,681 

Shears. See Prunnlng' shears. Badge. J. H. Whltehonse . . . . . . . . . .  ; . . . . . . . . . . . . . . . . .  16,647 

Sheep protector, W. L. Lewis . . . . . . . . . . . . . . . . . . . . . .  3(0.832 Boot or .hoe, rubber. F. M. Shepard . . . . . . . . . . . . . . . . .  16.645 

Sheet metal pipe. making. J; E; Leadley . . . . . . . . .. . .  840,3.'j() Bust, B. Dreyiu.;s . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  16,632 ' 

Shirt and ve.t. combined. W. K. Randolph . . . . . . . .  3(0.356 Chair, W. B. Savage . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 18.646 
Shutter fastener. G. C. Waterhouse . . . . . . . . . . . . . . . .  &0,262 Ulsh, E. Gerard . .  ; ;  . . . . .  ; "  . . . . . . . . . . . . . .. . . . . . . . . . . . . . .  16.683 

Sickle bars while being ground. attachment for . .  ' , Gill\p, J.. D. Haubuer . . . . . . . . . . .. .  , . . . . . . . . . . . . . . . . . . .. 16,f>51 

holdiJ1g, J. I. Mettler . . . . . . . . , . . . . . . . . . .  ;. . . .. . ".'t� · Mo1\ldlog. »'; 'Mankey . ..... r;;: . . . . : . . .  : . . . . . . .. . .. I6,653, ttll55 

Signal. !fee Semaphore signal. . ,, ' .. . . . ' . 'M;u1f, J •. ,A. Spltzer . . .' . . ... . . . . . . .. , . . . .  ; . . . . .  � . . . . . . . . . . . . 16;644 

Skirt form. M. A. Lucey . .  : . . . . . . . . . . . . . . . . . . . . . . . . . . . '
3(0;133 Parasol. A. C. Hirsh . . . . . . . . , . . . . . . . . . . . . . . . . . . . . . . . .. 16,6:u 

Soap compound. M. S. Moot. , . . . . . . . . . . . . . . . . . .  : . . . .  :UO.451 Rug. A. Petzold . . . . . . . . . . . . . . . . .  ;· . . . . . . . . . .. . .  16.1lSS to 16.641 

Soldering caps upon .heet metal can •• m .. chine Sash 11ft. window toP. W. Hey.er . . . . . . . . . . . . . . . . ;. 16,652 

for. Norton & Hodg.on . . . . . . . . . . . . . . . . . . . . . . . . . . .  340.148 Sink leg, I. J. Baxter . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  16.650 

Soot accumul .. tor. Grosh & Case . . . . . . . . . . . . . . . . . . . . 3(0.113 Spoon or like article. handle for .. , W. Rogers . . . . . .  16,642 

Spike. A. Barrows . . .. . . . . . .  ; . . . . . . . . . . . . . . . . . .  ; . . . . . . .  3(0.082 Stove. heating. A; C. Mott . . . . . . . . . . . . . . . . . . . . . . . . . . .  16,654 

Spindle and bobbin. C. H. Chapman . . . . . . . . . . . . . . . .  3(0.003 Stove. parlor. Wolfe & U.ew.ki . . . . . . . .  ; . . . . . .  16,648. 16.649 

Spinning frame. rint. M. Sherman . . . . . . . . . . . . . . . . . .  3(0,159 Tureen bandle. J. H. Alexander . . . . . . . . . . . . . . . . .. . . . . 16.630 

Stairway. splruJ. G. V. Mar.hal!. . . . . . . . . . . . . . . . .. . . . .  :UO.338 Type. E. O. Ruthven . . . . . . . . . . . . . . . . . . . . . . . . . . . . ; . . . .  16,643 

Stamp for puuchlng checks. etc •• J. M. Hopkins . . . 340.816 WallB, .urface ornamentation of. F. Mankey. 
Stand. See Mu.lc staud. i-l' ' ;.; 16.Q35 to 16.637 
Steam boiler. D. M. Kirby . . . . . . . . . . . . . . . . . .  , . . . . . . . . .  3(0.827 
Steam boiler. A. Yacoubenco . . . . . . . . . . . . . . . . . . . . . . . .  340.183 
Ste .. m engine lubricator. W. H. Craig . . . . . . . . . . . . . . :uo.4bII 
Steam gener .. tor. W. D. Adams . . . . . . . . . . . . . . . . . . . . . .  &0.408 
Steam generator. B. T. Babbitt . . . . . . . . . . . . . . .  , . . . . . .  340.188 
Steam generator. W. T. Eastman . . . . . . . . . . . . . . . . .. . . 3(0,106 
St.ereotype block, Damon & Peet . . . . . . . . . . . . . . . . . . .  3(0.104 
Stocking. Loesner & Persch. . . . . . . . . . . . . . . . . . . . . . .  3(0.132 
Stone sawing machine,E. Foerster . . . . . . . . . . . . . . . . .  3(0.205 
Stopper. See Bottle stopper . .  
Stopper fastener. F. D. Torre . . . . . . . . . . . . . . . . . . . . . . . .  3(0.257 
Stove. F. Brielmalr . . . .  " . . . . . ' " . . . . . .  . . . . . . . . . . . . . .. . . 3(0,278 
Stove. gas or oil burning. C. Toope . . . . . . . . . . . . . . . . . .  3(0.388 
Stove. Oil. C. Rlessner . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  ilW.S63 
Stovepipe elbow. A. W. Cram . . . . . . . . . . . . . . . . . . . . .. . .  3(0.487 
SWing, W. C. Tuttle . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  3(0,530 
Swing or cradle. portable, G. W. Ziegler . . . . . . . . . . . .  &0.41J7 
Swing. rotary. W. J. BI.hop . . . . . . . . . . . . . . . . .  ; . . . . . . . .  :uo.198 
Table. See Engraver's turntable. Exten.lon 

table. Folding table. 
Table extension' leaf, 'S; ''Y. Wardwell. Jr . . . . . . . . . .  3(0.176 
Table leaf suP�. iI. P)eiIl<harp . . . . . . . . . . . . . . . . . . . . 3(0.519 
Tog. J. C. St. Juhn. : ; ; : . ; ; .'. : . . . . . . . . . . . .  ; . . . .  : . . . . . . .  3(0.527 
Tag, shipping, J. A. Pegg . ;  . . .  ' . .  ; . :  . . . . . . . . . . . . . . . .  810.455 
Tally .heet lind poll book, combined, W. M. Kin-

nard . . . . . . . . . . . . . . . . . .  ' " . . . . . . . . . . . . . .  . . . . . . . . . . .  &0.218 
T .. nk. See W .. ter tank. 
Tanning hides and skins, S. J. Dob.on . . . . . . . . . . . . . .  1140,199 
Telegrapb key, elec,tric. R. A. Macready . . . . . . : . . . .  340.1& 
Telegraph. quadruplex, J. W. L .. ri.h ; ;  . . . . . . . . . . . . .  :UO,LlO· 
Telegraph wires. chimney .upport for, A. Potts . .  3(0.520 '  
Telegraphs. branch cil'cuit for quadruplex. W. 

Maver. Jr . . . . . . . .. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  3(0.137 
Telegraphs. local circuit for quadruplex. W. 

Maver, J r  . . •  ; . • • . . . . . . • . . � . . . . . . • • . . . . . . • . . . . . .  ' 0 840,186 
Telegraphic and telephonlo signal .ystem. pollee, 

L. B. Firman . . . . . . . . . . . .  ; . . . . . . . . . . . . . . . . . . . . . . . . .  340.203 
Thill coll'Pllng. B.- Ligget . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  ·:UO.338 
Thrashing machine: F. Eve . . . . . .. . . . . ... . .. . . . . . . . . .  ; .  340,498 
Thrashing machine band cutter and dI.tributer. 

Applegate '& LageI . .. . . . . . . . . . . . .  ; . . . . . . . . .  ; . . . . . .  3(0.273 
Thresbold, J. John.t.on . . . . . . .  : . . . . . . . . . . . . . . . . . . . . . .  :UO,510 
Tile plate, illuminating; W. A. Schreiber . . . . . . . . . . . :UO • .170 
Tire tightener; A. H. Perry; . . . . . . . . . . . . . . . . . . . ... . . . .  810.852 

TRADE MARKS. 
Abrasive paper. H. Behr & Co . . . . . . . . . . . . . . . . . . . . . . . .  L'.203 
Beer. Anheuser-Busch Brewing A .8Oclatlon. . 

11(19£ to 13,m 
Bustles, A. H. Brinkmann . . . . . . . . . . . . . . . . . . . . . . . . . . . .  18.206 
Cake •• or .. cker •• biscuits. snaps, jumbles. prepared 

flours. and confections. T. R. Herd & Co . • . . . . • .  18,213 
China ware. Tres.emanes & Vogt . . . . . . . . . . . . . . . . . . . .  18.224 
Cigars. Davi. Brothers . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  18.209 
Cigars. E. H. Oato . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 13.212 
Colfee, .roasted and' ground. Maynard & Irwin. • • • • •  13.216 
Condiments and sauce., P. & J. Nlchol.on . . . . . . . . . .  18.219 
Cotton goods. bleached. brown . ..  nd colored. Low. 

Harrim .. n & Co . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. . . . . 13,215 
Corset. and other named health aud .urglcal .. p- . 

pllances. anatomical health. S. A. Drewey .. . . . . . 13,210 
Dandrulf core. W. Cheesman . . . . . . . . . . . . . . .  , . . . . . . .  lJ.208 
Fish. salt, D. C. Stnll . . .  . . . . . . . . . . . . . . . . . .  . ; . . . . . . . . .  18.221 
Food. composition stock. E. W. & N. H. Blatch-

ford . • • . . . . . . . . . . . . . . . . . . . . . . · ·  . . . . . . •  · · · • · · · • · · · · · • ·  13,205 
Medicated ' .alt. for bath and tdllet purposes. M. 

JaTiecek & Co . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 13.214 
Optical good. of all kind •• Benoist & Berthlot.·. . . . .  18.204 
Powder. face. E. C. Andrew . . . . . . . .  � . . . . . . . . . . . . . . . . 13.193 
Printing presses, Babcock Printing Pres. Manu-

facturiiig COmpany . . . . . . . . . , . . . . . . . . . . . . . . . . . . . . . .  18.�1 
Bemedy for dt&rrheB. dysentery, gravel. di.ease. 

, of the kldney •• etc •• W. H. Preble . . . . . . . . . . . . . . . .  13,200 
Specific for all alfectlons of the bowels. D. C. 

Tlb .. ldi . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 13.223 
Specific for the treatment of gonorrhe .. and gleet, 

J. J. Miles . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 13.217 
Teas. Oolong. H. W. Bank. & Co . . . . . . . . . . . . . . . . . . . . . 18.209 
Tobacco and cigars. smoking and chewing, C. W. 

Alleu Company . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  13.21J7 
Tobacco. chewing and .moklng. Terry & Shroyer . .  18,222 
Tobacco for chewing or smoking. plug. J. A. Drink-

house . . . . . . . . . . . .  : . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. . . ta,211 
Vehicle .prings. Moore' & Bane . . . . . . . . . . . . . . . . . . . . . . L'l.21S 
Whl.ky, S. B. Wortmann & Co . . . . : . . . . . .

.
. . .. . . . . . . . . .  13,225 

Tobacco drier. E. Waiton . . . . . . . . . . . . . . . . . . . . . . . . . . . .  340.466 A Printed COpy of the .peclflcatlilll. arid draWIng of 
Tool hold.er; G; A. Colton . . . . . . . . . . . . . . . . . . . . . . . . . . . 3(0.098 any patent In the foregoing Iist. ·aiso of any' Patent 
TorpedO adjuster. 'J. H; Bevington . . . . . . . . . . . . .. . . . . 3(0.275 Issued since 1866, will be furnl.hed from this office for 25 
Traction enlline •• compensating gear for. A. B. cent.. In ordering please state the number 'and date 

·L. Lamb . .  ; . ; . . . . . . . . . . .. . . . . . . . . . . . . . . . . . . . . . . . .  , . .  810.220 of the patent desired. and remit to Muon & Co •• S61 
Transplanter. J. W. Harris . . . . . . . . . . . . . . . . . . . . . . . . . .  &0,211 Broadway, New York. We also fnrnl.h cople. of patents 
Trap. See Animal trap. Bee trap. Fly trap. granted prior to 1866 ; but at Increased cost. as the 

Se�er gas and stench trap. .peclflcatlons, not being printed. mu.t be copied by 
Tl'avelmg bags, pocketbooks. etc., fastener for. S. hand. 
Tri!::�er

S��·L��-.; ·���
·
i�i.;;���:

·
· ·

·
· · · · · · · · · · · ·  :uo.252 1 Canadian Patent" may now be Obtained by the 

Tripod. H. P. Curti . . .  � . .  ; . . . . . . . .  " . . . . . . . . .  . . . . . . . . .  340,195 Inven
.
tors for any 

.
Of the Invention. named In the fore-

Truck. car. W. B. Mack . . . . . . . . . . . ,. . . . . . . . . .  . . . . . . . .  34O.S36 going IlBt. at a co.t of � eaoh. For fnII bistructlona 
TI'llII8, G. W. Bell . . . . . . . . . . . . . . .. . . . . . . . . . . . . . .. . . _ . . . . 84O,OIl6 addreM MUDil " Co., S61 Broadway. New York. other 
Tube cuttef. J. C. MIneo . . . . . . . . . . . . . . . . . . . . . . . .... . . . 84O,S4( toreltln patenta m&J aJao be obcalued. 

d'}I.'FAYic�. 
CINCINNATI. D. 

SDI.F AG!NT$ UNITm STATtS. 
iT • .4. . F.4. 'Y dt O� ... : . (Cincinnati, Oblo. U. B. A..) �l�!SIVe Allents and Importers for the utilte!l . stiUI 

C E L E B R A T E D  
P E.R I N · B A N l)  SAW B LADES,  
Warranted Rupenoi"to all oiher. lt) quall'tl"; ...... )1, n ll i tormity of t .. mpel'. and· .eneml clnl'allUlty. 
�1 : .. 

e
:l:ef:;:1?:t�1rstl-.h,r:I'i.���':��·<.ttld other Patent Wnod . :Worklnc Machinery • . . 

Cutting�off Saw and Gaining MaolljiJ..g. 
. .  SP�achtnes:�'" 

Work;' 1!d tbII latest4lli­
'proved W o o d  W o rk i ng 

. 
Macblnery \>f all kinds. 

C. n. Rogers & OO ' f  
NORWICH, CONN ... 

AND 1 
. 

Type setting, "te". ,  ;;e/Uiy 
by printed dlrectlong. FOr 
business . or home use 

money making. Yor old 
��r ��de

e
�1 :l.�t.=��. ��P/.icCt��� paper �tc. 

K E I, S E Y  &; C O , ;, 
Meriden (Jon ... 

Write for Circular and tell us wh .. t you want. . . . . 
. B. W. PAYNE & SON, Drawer 101M, Elmira.. N. Y. 

Or address our New York omce..:: 
Ea.tern Agents'vHII,L, CLARKE & CO.£ Boston. Mass, " ', 
ge
�':,� t"J'i.��flu

:r.lcal Boller will no prime. No cltUi. 

'FAY 'S MANILLA RbOFING 
Takes the lead. Chenpellt, Hand"ome"t &; BE!!I.� 
Roofing . .  S .. mple.; catalogue. and Te.tlmonlllJ. sent'!ri& 
E.t·d lll66. W. H. I!'AY & CQ •• Cooper·s Polnt.Camden,,llli • .{. 

PEBFEC7' 
NEWSPAPER FILE 

The KOOh Patent FIle. for 'prelHM'lng new.ps.P8l'B. 
maaazines. and pIUIlphlet •• has been recently Improved and prloo redUl'OO.. Bubsorlbers to the SoIE"'TI1!'IC AM­
ERICAN and SCJ:ENTIJ!'ICAMEBICAN SUPPLEMENT can be 
.upplled for the low prloe of $1.50 by mall. or 11.25 .. t the P.fII�<fBNERI�rNv;., �ard f.'1e

����� 
every one who wlahes to preserve te!:paper. 

Address . 
ItUNN & CO., 

Publishers Bcm::iTIlI'Ic A MJIBTCAlIF. 

AMERICAN STEAM BOILER INSU RANCE CO., 46 Wlll111JD. 8trN�·t. New York. 
pr�=�g

r
t���g!���':.�'it :��":'J."&iJ '�r�'irfe�SI= 

weekly for .IX months for injury. 
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POCKET BOOK. BY 
Charles 11. Haswell, Civil, Marine, and Mecnanlcal En .. 
alneer. Oiving Tables, Rules, and }�orm1l1as pertaining to 'Mechanics, MathematiCS

1 
and Physics, Architecture, :f���' g!:� �:r��;,

M
Jo

l
�k�L���kM2�::'S' ����
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'l'hls valuable work will be sent on receipt of prIce by 
MUNN & CO., New York. 

" , '  Gash 0'1' .Deed ' Boxes, l d  sizes:':�'Be.t Tin _ Goods. Secured by the "Ohamplon " Keyless 
. _ _ LocHa..'3ample sent on receipt of pric.e. ll'or 

fius. LiSt, send :ll!: stp. to 'MILLER Loc)'!: Co., PhIia., Pa. 

E MODEL and L Sendforctrcnlars. 
, XPERIMENTA ·C.E.Jones&Bro. 

A CI.entIATI, a. WORK SPECIALTY. (Mentio;;thj;'Paper,J 
EDU(JA'l' ION OF THE AMERICAN 
Cltlzen.-A lecture by Prof. -R. H. Thurston on the 
theme: .. Ho.w may we best aid In those mighty social 
movements and those tremendous political changes 
which mark the mlll"hty progress of the race toward a 
��t�����cIA��it

e
ICIf�

s
��:tE����� ��. �?ll�

in
���� 

10 cents. To be had at this office and from all news-
4,e��s. 

THE VACUUM AUTOMATIC BRAKE.-
Full description of tbe appe.ratus, 11!ustrated with 10 llaures. Contained In SCIE"TIFIO AMERICAN SUP­
�NT, No. ��3. PrIce \0 cents. To be had at thls omce a.T)d fr�Wl newsdealers. " 

- ' e- DR A .... W .. ' ING \' lIIustrated catalogue 

,-
sent on application to 

INSTRUMENTS WM. T. COMSTOCK, 
_ 6 Asto.r Place, 

• New York. 

BOS�a 'etM"A'GI:" ' W..oRKS'-i FULL 
description of tbe system, accumpanled h a map 
-Showing the general arrangement, and disc arge Into 
the . harbor. and with 26 engravings. COntained In 
SCUNTIFlC AMERI" AN SUPPLEMENT. No. �24. Price 10 ceuts. To be had at this office aud from all news­
dealers. 

FORE IGN PATENTS. 
1.'heir Cost Reduced. 

Tbe expenses attending the proourlng of patent. In 
most foreign countries having been considerably re­
duced the obot,acle 0:1: cost is no longer In the way o.f • 
large proportion of our Invento.rs patenting their inven_ 
tions abl'oad 

CA N A J)A .-The cost of a patent in Canada Is even 
less tban the oost of a United States patent, and the 
former Includes tbe Provinces of Ontario. Quebec, )lew 
Brunswick, Nova Scotia, British Columbia, and Mani­
toba. 

The number of our patentees who avail themselves of 
the cheap aud easy method now olfered for obtaining 
patents In Cl\nada Is very large, and Is stead l1y lucre as-
1_. 

ENHJ.,\  ND.-The new English law, whlcb went into 
tortle on Jan. 1st. 1885, enab �eB parties to s90ure patents 
In Gi.-lsrit31n on very moderate terms. ABrltlsb pa­
tent Ii/dindes England, Scotland, Wales,Ireland and tbe 
()hannel Island.. Great Britain is tbe acknowledged 
financial and commercial center of the wo.rld, and her 
goods are sent to every quarter of the globe. A good 
Iilveutlo.n is likely to realize 3S much for the patentee 
In England as his United States patent produces for 
blm at hl''Ue, 8lld the small cost now renders it possible 
for alJi,o... every patentee In this country to secure a pa­
tent in I>reat Britain, where bis rights are as well'pro­
tected as in the United States. 

OTHER C01JN'J'ltIES.-Patents are also obtalned 
on \Very reasonable terms In France. BellriuID, Germany. 
Austria, 

Rat Italy. Spaiu (the latter includes Cuba 
• �d �l the � Spanish Colonies). B",zll, Britlsb India, �i', iul tbe other British Cololl\.es. 
�..cr-l!xp;er1ence ' of FORTY years itas . enabled the 
publishers of l'HE SCI�TIFrc AM EItIOAN to establish 

oompetent lind trustworthy agencies in all the principal 
foreign countries. and It bas always been their aim to. 
have the business of their clients promptly and proper-
17.<Lo1:!9 and their Intere •• s faithfully guarded. 
�'�plunpblet containing a synopsIs of the patent laws 
ot'all countries, Including the cost for eacb, and othe 
Inform,ation useful to persons contemplating tbe pro. 
eurinll of uatents abroad, may be had on application to 
this Office. 
, MVNN & ('0 •• Editors and Proprietors of THE SCI­
BNTIII'IC AMERICAN, cordially invite all persons deslrilljl 
any iuformatlon relative to patents, or the registry of 
trade-marks. lu tbls country or abroad, to call at their 
offices, 861 Broadway. Examination of inventions, con­
sultation, aud advice free. inquiries by mall promptly 
answered. 

Address. MUNN & CO., 
Publishers and Patent SOlicitors, 

S61 Broadway. New York. 
BRANCH OFFICES : No. 622 and 624. ]l' Street, PacifiC 

Building, Dear 7th Street, Washington, D. C. 

NOVELTY ELECrriuc CO. 
Factory and Store, 5th and Locust Sts., Philadelphia. 
Portable Oall Bell /0'1' I'IlIIJalido. or for any purpose where 

an electric Bell is required. Inclosed In walnut Box. 

J£itutifi t 1\mrri tlUl. 
N EW YOR K B E LT I N C  A N D PAC K I N C  CO. T E N D E R S !  

Oldest Rnd ].argest Manufacturel'S in the United �tate. of 

Vulcanized Rubber Fabr ics 
ADAPTED TO MECHANICAL PURPOSES. 

RUBBER BELTING, PACKING, A ND HOSE, 
cC>�� V<3r.A.TE:J:) 

Mats and Matting, and Stair Treads, &0. 
:e:J:OYOL::m TZ:H..ES, OA B. SP::a.ZNGS. 
JOHN H. fllmEVER, Treas. Ne� York ::Selting and. Packing Coo. 
JOHN D. CH�EVER, Dep'y Treas. Warehou se, 1 5  Park R ow. 0pp. Astor H o u se. N .  Y .  

Branches :  308 Chestnut Street. Phila., 1m and 169 Lake Street, Chicago, and 52 and 54 Summer Street, Boston. 

PerfectSmall'Steam Yachts. No smo.ke or nOise, sim­
ple" safe ; ruel, water gas ; 3 cylinder engines. Send 
s
��t'�:t�rl�j,j'� °M�

a
i��it:'��W:;;., Chicago, 111. 

UNILATERAL HALLUCIN A'TIONS.-A 
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SCIENTIF IC AMERICAN SUP!'L1<MEN'I:. No. �23. Price 
10 cents. '1'0 be had at this office and "om all news­
dealers. 

25 000 
A G E NTS WANTjJl�o;�n

; for 2,500 leading Ameitcan and For­
ei n Newspapers and Magazines at 

, w�olesale prices. You can make from 
25 to 75 per cent. on each subscriber. 

We furnish all supplies to work with. Send Two One 
Ce

;IIL'f.%'inrB�°Il;B�'}§ �uR�5�I¥-'¥rl7j'1GE1r'b'¥�
S
S 

Penn Yan, Yates Co., N. Y. 

BOOKWAT.TER ENGINE. 
Compact. Substantial. Econom­
Ical, and easily managed : guar­
anteed to work well aud give 
full power claimed. Engine and 
�rC:��� ����

t
:t�tCl�r

i
�le �';; 

price or 
8 HOttSIll POWER . . . . . . . .  $240 00 

�� :: :: : : : : : : : :  m �  � �t on car� at SPrtngftetf � 
JAMES LEFFEL & CO .• 

Springiield, OhiO, 
0. 110 Liberty St .. New York. 

THERAPEUTICAL EFFECT OF THE 
Internal Administration of Hot Water In the Treat-���� °Au�::V20� ,m����::;;;trln.

A
�r.,o�:lI�ts�FW.; 

treatment. Theory of the action of hot water. Points 
in its favor. Conclusions. Contained in SCIENTIFIO 
AMERICAN SUPPLEMENT, No. 46:J. Price 10 cents. To 
be had at this office and from all uewsdealers. 

BOILER AND · PIPE COVERINGS. 
ABSOLUTELY 

F :l. r e  P r o o f. 
LICHT a n d  C H E AP. 

EASY TO APPLY. 

A S B E S TO' S :mtE:EllIrE..EL& AND JIIII:.A. 1VVF.A.CTV�:m�. 

B R A I D E D  P A C K I N G , M I L L  B O A R D  
SEIt:BI.A.TEltZ1V<3r AND S:I?::&ICZ.A.XoTZ::&IS" 

CHALM ERS · SPENCE CO.  FOOT EAST 8TH STREET, N .  Y. 

FOOT POWER 
MACHINERY 
LAT HES. SAWS. etc. 
practical ' Workshop. 
Outfits for Iron or Wood­

workers, Amateur TooIs,&c. 
Send for Catalogue. 

, J. J. WATROUS, �13 
Race St •• Cincinnati, O • 

Bibb's- Celebrated Original 
BALTIMORE 

FIRE-PLACE HEATERS, 
To warm upper and lower rooms. The handsomest, most economical 

Ooal Stoves in the world. 

B. C. B I B B  &. S O N  Foundry Office and Salesrooms, 39 and 41 Light Street, Baltimore, Md. l'tIABBLEIzED SLATE MANTEI& JPrSenajor OircuZarB. 

SCIEN'TIFIC METHOD IN MECHAN-
Ical Englneering.-A lecture by Prof. ('oleman Sellers, 
showing what part that systematic, scientific metbod 
sbould play in tbe most ordinary mechanical occupa­
tions. Contained In �CIENTIFIC AMERIOAN SUPPLE­
MENT, No. �23. Price 10 cents. To be had tbls office 
aud from all newsdealers. 

PRESERVATION OF B'JILDING MA-
terials by the Application of a Paraffin Wax compound. 
r!"r':,
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ontained in SCIENT IF IC AMERICAN SUPPLII:MENT, No. 1>26. Price 10 cents. To be had at this office and from 
all newsdealers. 

T:El:E LDv�grDn �ngin� � �Dil�r. 
2 Horse, $200. I> H orse, $400. 3 Horse, 2�0. 6 HOI'se, 4�1I. 
4 Horoe, 321i. 8 Horse, �oo. 
LOVEGROVE & CO., PhiladelDhia, Pa. 

TESTS OF CEMENT.-REPORT OF 
the committee o.n a uniform test for cement. Cement 
::�ded�����,' e��.�

c
6��fn�� s�����'Si:f::!: ���y�: 

machines, with 3 figures. Contained in SOIENTIFIO 
AMEltlCAN SUPPLEMI';NT, No. 1)�6. PIlce 10 cents. 
To be bad at tbis Office and from all new.dealers. 

Mention this paper. 

pro,",osals for Plier -'::,unches for Postal Notes. 
POST OFFICE DEPARTMENT � 

WASHINGTON, D. C •• April 19, iss6. 5 
SEALED PROPOSALS will be received at this Depart­

ment until Saturday, the 22d day of May, 1886, at 12 
���7�:u���ra' l�:m
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and at such times, and from time to time, as they may be 
�
��r��'J����NlM. 

fiscal year beginning July 1, 1886, and 
Tbe Postmaster General prescribes no model or sample 

for bidders but choice among samples submitted will be 
made with reference to utility and price. 

Blanks for proposals, with specifications giving fun in­
fonnation and instructions, may be had on application 
to tbe Superintendent of the Money Order System, Po.st 
Office Department, Washington, D. C. 

The Postmaster General reserves the ri�ht to. reject 
a
'1 g���i��

d
�n "i.'t.� �id"s

a
�rl 

t
t�

h
���� 

d
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e
'i>�'before the 

31st day of May, 1886. 
WILLIAM F. VILAS, Postnnaster-General. 

� New Catalogue of Valuable Papers 
contained In SCIENTIFIC AMEhlCAN SUPPLEMENT, sent 
tree of charge to any address. 

MUNN & CO • •  861 Broadway. N Y. 

� a"ter"VVorks ! 
ThE\ Town Of CornWall, Ontario, is prepared to receive 

E;�����
I
�:g:a�

Ui1ding waterworks based upon a yearlY 
Between four and five miles of Water Mains will be 

required to be laid to supply about forty bydrants for 
fire purposes. 
ye�¥Jil����
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consumers. . 
Proposals will be received by the undersigned up to 

the Uth day of May. A. D. 1886. 
No proposals necessarily accepted. 

JAMES LEITCH, Mayor. 
'rOWN HALL, 

Cornwall, April 2.3, 1886. 

SAMUEL HARRIS &, (JO.�' 
41 & 43 S. Caual St. Chicago. 

Man! rs of Malleable Iron Thumb 
Nuts and Screws, Hexagon Nuts, 
Lathe Dogs, Steel Wrenches, etc. 

E VOLUTI ON; THE L ATEST AD-
vances of tbe Doctrine of Evolution. By E. C. Cope nnd 
W. H. Ballou.-Present status of the theory. Mr. 
Darwin's views. Be�nnings of structures and origin of 
���'n:,d3(P6�i��e3finmfc':�N�J�g

s
·A:�i�t�

y �:;:: 
PLEMENT, No.. 1>21'. Price 10 cents. To be had at tbls 
office and from all newsdealers. 

Van Dozen"" Pat. IAtofle Pulley Oller HAS HIghest Indorsement

.

s, 
Enviable Reputation, 
Scientillc · PedljJree. 

A two years' test by conservative 
manufacturers of national reputa­tlon bas shOwn It (,0 lJe 'the r;m,ItI flM' ... �e:;. ��t�!y�e�g:afui:!ze���� 
for our H Catalogue Number 65." 
VAN DUZEN & TIFT. Ginclnnatl, O. 

1\HCRO-ORGANISMS OF P O T  A B L E 
WaterS.-A paper by Dr. T. Leone, showing that atmos-�:"r,:� ������I�� �t�l:l��':.te�s�

c
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bonic acid is the sole agent that interferes wit.h the life 
of these or�anisms in carbonic acid waters. Contained 
In SCIENTIFIC AMERIOAN SUPPLEMENT. No. �24. 
Price 10 cents. To , be had at tbls office and from all 
newsdealers. 

2�c. 
ROUGH 

P U L L E Y S  
ORDER FROM OUR 

" SPECIAL LIIST." 4c. 
JohnTJ:Y� lIl(g. ()O. FIN ISHED  BUFFALO, N. Y. WORKSHOP R ECE IPTS. 

For the use of ManufaCturers, MechaniCS, and Scien­
tific Amateurs. The beFt late collection published of 
such a wide variety of information. 

FIRST SERIES.-Bookbinding j  Candles ; Drawin� j  
�d:;!��-�

e
�6i��gt ��f�:�i��.

G
�l��

ng
M�aRg��: �Y?h 

illustrations, • • • • • • • • 82.00 
SECOND SERIEs.-Industrial Chemistry : Cements and 

Lutes ; Confectionery, Essences, alMl Extracts j Dyeing, 
Staining, and Coloring ; Gelatine, Grue, and Size ; Inkb ; 
Paper and Paper Ma,king ; Pigments, �aintJ and Paint­
ing, etc., • • • • • • . • • 8'l.00 

THIRD SERIES.-Alloys, Electrics, Enamels and Gh.zes, 
Glass, Gold. Iron, and Steel, Lac

�
uers and Lacquering, 
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FOURTH SERIEs.-Waterproollng ; Packing and Stor-
�!dli:
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cating ; Distilling I Emulsifying ; Evaporatinf,l; j Filter­
ing j Percolating and Macerating ; Electrotyping i Ste­
reotypin

�
; Bookbindin

� 
Straw-plaiting ; Musical In­

��en s ;  Clock and atch Mending ; :ho:og$��� 
nr Send for our complete Catalogue of books, free to 

any address. 

ti�l.:',\'��d�i�,'f :.::i:d,:
olnmes, be particular to men­

Sent postpald by MUNN & CO., 361 Broadwav, 
New Y ol·k, on receipt of price. 

c, "CC_ -- A N D  FI N E  GRAY I R O N  A L SO ST E F l  
�ALL£Af3. L£.lc CAST I NGS FR£M SPECIAL RN .,  

- .. - F I N E T INN IN G JAP PA1T E , 
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Antomatic Steam 
ENG INE 
Patented F,b. 23, 1886. 

Catalogue sent free by 

Burnham Engine Co., 
Y O R K ,  PA. 

To Business Men. 
The value of the SC[EN'l'H�IC A 1\lF.:H. ICA N as an adver .. 

tising mediulll cannot be overestimated. Its circulation 
is many times greater than that of any similar journal 
now published. It goes into aU the States and 'l1errito_ 
ries, and is read in al1 the principal librarics and reading 
rooms of the world. A business man wants something 
more thl1n to see his advertisement in a printed news­
paper. He wants circulation. This he has when he 
advertises in the SCIENTH'IC AMEIUCAN. And do Dot 
let the advertising agent intiuence you to SUbstitute 
some other paper for the SCIENTIFIC AMERICAN, when 
selecting a list of publications in wh ich you decide it is 
for your interest to advertise. 'rhis is frequently done, 
for the reason that the agent gets a larger commission 
from the papers having a small circulation th:l.n is allow­
ed on the SCIE�TIFIC AMEUICAN. 

lfor rates see top of first column of this page, or ad­
dress lUUNN & co.,  Publish ers, 

361 Broadway, New Y Ol'I • •  

THE CONVERSION OF HEAT INTO 
useful work .-A series of interesting lectures by Wm. 
Anderson, :\J. lnst. C.E", presenting the modern views 
connected with the conversion of heat into useful 
:g��gy,

Ian�'\ih� ��w��tJ��p!��. Pn�'¥�t;gri�� �o��Ci��� 
tion and vibration. UI. Properties of gases and vapors. 
IV. Transfer of the Invisible molecular mf)tion of heat, 
�e���n��:r��:��o i�iIcg:r:�: :����¥�:it\n1If���!'c�� 
is prevented by the Siemens regenerator. 'l'he principle 
further illustrate rt .  Cowper stoves. The gun as 8. con­
verter of heat. VI. Heat engines proper. Illustrated 
with 53 engravings. Contained in SCI"ENTIFlC AMERICA N 
SUPPLEMENTS, Nos. 498. 499. 5110, 501,  50�, .'i03. 
Price 10 cents each, or 60 cents for th e series. To be 
had at this office and from all newsdealers. 

Jt�����s' 
Roofing, Building Felt, 

Steam Packings, Boiler Coverings, 
Fire Proof Paints, Cements, Etc. 

Samples and Descriptive Price Lists Free. ' 
H, W, JOHNS M'F'G CO., 87 MAIDEN LANE, N. Y. 

175  Randolph St. , Ch icago ; 1 70 N. 4th St., Philadelphia. 

DOUBLE BOATS.-TWENTY·ONE IL· 
lustrations of patented double boats, the general con­
struction and plan of which are so clearly shown as to 
need no detailed description. Name of patentee and 
Gote of patent accompanying each diagram. Contained 
in SCIENTIFIC AMERICAN SUPPL"KMENT, No. �3�. 
Price 10 cents. To be bad at this office and from all 
newsdealers. 

Chamfering, Howeling, and Crozing. 

BARREL, KEG, 
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Over 50 varieties manu­
fuctured by 
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BUFFALO, N. Y. 

'IIV�. A.. � A.��XS. 
.·rovld cllce, U.  I .  ( I'urk St.) Six minutes' walk West from station. 

O " hd n n l  Rnd O n l y  Jlllil<iel' . .  I . h e  
H A R R I S - C O R L I S S E N C I N E , 
With Harris' Pat. Improvements, from 10 to 1,OOO 'H • .P 
S e n d  fo r copy E n g i n eer's a nd Steam U ser's 

M a n u a l .  By J . W .  H I l i ,  M . E .  Prlce S I . 2 5 .  
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PAT E N T S .  
MESSHS. MUNN & CO . •  in connection with the publi­

cation of the SCIEN'l'n�IC AMERICAN, continue to ex­
amine improvements. and to act as Solicitors of Patents 
for Inventors. 

In this line of business they have bad forty one year.' 
experience, and now nave unequaled. facilities for the 
preparation of Pntent Drawings, Specifications, and the 
�r��:�,U��nnag��, !Eglt��t�fgn� 6g�nrl"����t�l�ss

t
r�eJu��e: 

Co. alsu attend to the preparation of Caveats. Copyrights I for Books, I..Iabels, Heissues, Assignments. and Reports 
on Infringements of Pntents. All business intrusted to 
them is done with special care and promptness, on very 
reasonable terms. " 

A pamphlet sent free of charge. on app1ication. con" 
tuining full information about Patents and how to pro­
cure them i directions concerning Labels, Copyrights, 
Designs, Patents, Appeals, Reissues, Infringements, As­
signments, Rejected Cases, Uints on the Sale of Pa­
tents, etc. 

We also send, free oj charge, a SynopSIS of Foreign Pa­
tent J..IUWS, showing the cost and method of se"curing 
patents in all the principal countries of the world. 

MfJNN & CO., Solicitors of Patents, 
361 Broadway, New York. 

BR A NCH OFFICES.-No. 622 and 624 F Street, Pa. 
clfic BIlUdlng, near 7th Street, Washington. D. C. 
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Catalogues mailed on application '''�==;jj[=iiailiiiii l 1 65 W. 2d St., Cincinnati, 0 

V E N 'r I L A T I O N.-GREAT IMPORT· 
ance of ventilation. The vitiation of air that is constant­
ly going on in inhabited places, exhaustion of oxygen 
by gas, candles and l amps. Ventilation by nat1lrul and 
artificial means. Contained in SCIENTIFIC A M.lilHICA N 
SUPPLEMIONT, No. 5�5. Price 10 cents. To be had at 
this office and from an newsdealers. 

This superIOr lacing has an es. tabIished reputation, and a rapidly growing trade both in this country and abroad. It is giving the best of satisfactlOn wherever it is tried. Made only by tbe Page Helting Co.,  Manufacturers of �uperior lea­ther belting, Concord, N. H., al!<lo " New York, Boston, Chicago, St. ����.�St .. L9uis, Cincinnati, and Kansas "l!ffl!li .  I � .... CIty. 
Send for new Catalogue. 

T H E  I M P R OV E D  

Rider Hot Air Pnmnin! En!inB 
For City or Country Residences, 

Burns ConI, Wood, or Gas. Safe, Simple, 
Durable. 3,000 in use. Send for 

Illustrated Catalogue " A." 

SAYER & GO .. 31 Dey S1, New York. 
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W ith 6 figures. Contained in SCI It:NTU'IC AMERICAN SUPPLI(M.l!:NT, No. &j�a Price 10 cents. To be had at tbis office and from all newsdealers. 

GAS ENGINES. 
����� P��������?rf�����hdEpt!l t�;tr�:��: 
When t¥Le �notor is not at work, the expense of running it ceases. 
�impl e ,  �nfe, Econoln i c a l ,  D I I I'able. No eXU'a jn sHI'ance. 
Four sizes: 1 H. P., � H. P., 1 man power, and Dental Engine. '.rhese Engines arWs�lrO:11l���i��au�!��::s for country Ube. 

E CO N O M I C  M O T O R  CO.,  
Office and Salesrooms, 9 CORTLANDT ST., N E W  YORK. 

For ROOFS OF ALL DESCRIPTIONS. steep or flat, 
can be applied by ordinary workmen having no previous 
experience. Send for Samples and Illustrated Pamph· 
let. Address W. H. STEWART, 

74 Cortlandt Street. New York. 
IRON-FIBRE PAIN'f, for Roofs and Factory and 

Farm Buildings. 

fMAY S, 1 986. 

THt AMtRI�AN �t�t Tttt�H�Nt ��. 
95 M I LK ST . ,  BOST O N ,  MASS. 

This Company owns the Le.tters Patent 
granted to Alexander Graham'Bell, March 
7th, 1876, No. 174,465, and January 30th, 
1877, No. 186,787. 

The transmission of Speech by all known 
forms of Electric Speaking Telephones in­
fringes the right secured to this Company 
by the above patents, and renders each 
individual user of telephones not furnish· 
ed by it or its licensees responsible for such 
unlawful use, and all the consequences 
thereof, and liable to suit therefor. 

WIT H ERBY, RUGG &, R ICH A RDSON . Manufacturer. 
of Patent W ood Working MachInery of every descrip­
tion. Facilities unsurpassed. Shop formerly occupied 
bv R. Ball &, Co .. Worcester, Maos. Send for Cataloltue. 
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a� N u mbers a Y ear. 
Thi .. widely cil'cu l ated and splendidly Illustrated 

paper is publisted weekly. Every number contains six­
teen pages of useful information and a large number of 
original engravings of new inventtons and discoveries, 
representing Engineering Works, Steam Machinery 
New Inventions, Novelties in Mechanics,. Manufuctures, 
Chemistry, Il:lectrlcity Telegrapby, Pbot..:raphy, Archi­
tecture. A griculture, Horticulture, Natural History. etc. 

A l l  Classes of Ueaders find in the SCIENTIFIC 
AMERICA.N a popular resume of the best scientifiC In· 
formation of tbe day; and It Is the aim of the publishers 
to present it In .an attractive form. avoiding as much as 
possible abstruse tenm. 'fo every Intelligent mind. 
this journal alfords a constant supply of instructive 
reading. It is promotive of knowledge and progress In 
every community where it circulates. 

Terms of SUb8Cl'l ption .-one copy of the SCIEN· 
TIFIC AMERICAN will be sent for one llear-52 numbers­
postage prepaid. to any subscriber in the United States 
or Canada, on receipt of tbl'ee tlollnl's Rud tlventy 
cent .. by the publishers ; six montbs, $1.60 ; three 
months, $1.00. 

Clnbs.-One extra copy of the SCIENTIFIC AMERI­
CAN wil l be supplied gratiS tor every club ot ftve subscribers 
at $3.20 each ; additional copies at same proportionate 
rate. ) . 

The safest way to remit is by Postal Order. Draft, or 
Express Money Order. MonllY carefully placed inside 
of envelopes, securely sealed, and correctly addressed, 
seldom goes astray. but is at the sender's risk. Ad­
dress all letters and make all orders, drafts. etc., p.,y. 
able to 
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36 1 B ro adway N ew York. 
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Scientific American Supplement. 
This Is a separate and distinct publication from 

rrHI� SCIEN TIFIC A M Il: RICAN. but is uniform therewith 
in Size, every number containing sixteen large pages. 
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my, Biography, Medicine, etc. A vast amount of fresh 
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subjects is given, the wbole profusely illustrated with 
engravings. 

The most impfA'tant En�ineering Works, Mechanisms, 
and Manufactures at home and abroad are represented 

STEAM ENG INES and described in the SUPPLEMENT. • Price for the Suppr.I<MENT for the United States and 
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'1'0 Ji"ol'eign tSu bscI·ibel'H.-Under the facUlties of 
the Poatal Union, the SC l EXTIFIC AMI�RI CAN is now sent 
by post direct from New York, with regularity, to sub. 
scrlbers In Great Britain. India. AustraUa. and all other 
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Russia, and all other European States ; Japan, BrazU .. 
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