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THE PARIS EXHIBITION OF 1900. 
The magnitude of the labor involved in the prepara­

tion for a firE't-class international exhibition may be 
j udged from the fact that already the French people 
are actively engaged in the prelilllinary work of organ­
ization, although the opening day of their great enter­
prise is nearly five years distant. It is estimated that 
the preparation of the grounds, erection of buildings 
and general maintenance of this exhibition will absorb 
a round sum of $20,000,000. 

How to raise this vast sum is a serious problem, and 
'rJUtlllS FOR 'rHE ,",CIEl'iTIFlC AiliEltICAl'i. this is how the directors propose to do it : The Ville 

One copy, one year, for the U. S., Canada or Mexico ......... ..... . ... S3 00 de Paris has granted a subvention of $4,000,000. A like 
&:i: �gg�:��! ��i�t�a��f��:i�r"t�OU���;%�l�����

i
tcgpoaial·U�ioii: 1 33 sum wi ll probably be obtained ill the forn! of a state 

Remit by postal or express money order. or by ban k draft or checK. 
MUNN & CO., 361 Broadway, corner of Frauklin Street. New Yorl<. subvention, which two sums together will amount to 

·I'h .. ""ci .. JIIllie A",,,," c"l1 "11 1>,,1 e", .. II , two-fifths of the  required amonnt. 
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courtrie. belon"in� to the Postal Union. Single copies 10 cent •.  Sold conditions as attached to the issue of bonds in connec­by all newsdealers throughout the country. See prospectus, last paR'e. 
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dollars andftfty cents a year. 
IIl1ildill" Ediliull of !Scientific American. 

$5, and to each bond will be attached twenty admis-
THE BUILDING li;]J1TiO� OJ! 'l'Bl!. �CIENTl.1!'JC AMlnUC.AN is a large snd sion coupons. 
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A large part of the difference was due to the dif­
ference in .. wages and salaries." In the h ydraulic 
installation this i tem amounted to $43,135 and in 
the electric to $74,465. This wide difference is prob­
ably due to the fact that the electric machinery 
req uires a more skilled class of mechanics than the 
hydraulic for its operation and maintenance. 

After making the above allowances, there yet re­
mains a large amount of leakage that is unexplained. 

It should be mentioned that in the table of com· 
parison of these two systems the boiler instal lations 
showed a remarkable efficiency, burning only 2 pounds 
of coal per h orse power per hour. 

The facts brought out in Mr. Ell ington's paper make 
out An excellent case for hydraulic power supply at 
h igh pressures. The installation recent ly opened in 
Glasgow, to which we referred in a recent issue, has 
not been long enough in operation for any accurate 
estimate of its revenue earning capacity to be made ; 
but the London hydraulic company last year paid 
the handsome dividend of 6� per cent. 

.4' ... 
THE CHICAGO TIMES-HERALD MOTOCYCLE CONTEST. 

Less than fonr months ago the enterprh,ing proprie­
tors of the Chicago Times·Herald newspaper an· 
nounced that a contest of automohile conveyances, or 
motocycle�, would take place on N ovem ber 2, and that 
they would give $5,000 in prizes to the winners of the  

PLEI\I ENT. $9.00 a year. To  forei£n Postal Union countries. $11.00 a. year. race. 

Ihpnl't J<:diJinn of the ""cienlilic American, From a d istance of 200 kilometers from Paris he will The only tbing which now menaces the succe�s of 
with wbicb is incorporated" LA AMERICA UIENT IFICA E INDU�'rRIAL," or be entitled to three special trips ; from 200 to 400 kilo-, the contest is t.he large number of contestants, for 
�gr��\8�sfz'!:�g� t��o���p�(i!�if,'[l� s1;����<;'�� l�����l�.
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A.'''';RIC'''' EXPORT EDITION bas a large "uaranteed circulation in all I T t h f th h l ' . P . 
th b d 'Il b bl b ' t 1 commercial places tbrougbout the world. $3.00 a year, post paid to any 0 mee t e case 0 ose w Olve In arls, e on WI pro a y e  qUI e arge. 
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c
���slre to secure foreign trade. may I holder will be giveu a reduced rate on the admission The course to be trat-eled is from Chicago to Wau­

bav'.' large and bandsomely dIsplayed ann ouncement. publi.bed In Ih i. fee to what are known as the " side shows " and to the kegan and return. The official route has been an-ed!tlOn at a very moderate cost. MUNN & CO., Pubh.bers. 1 ' 
361 Broadway, liew York. theaters and concert8 nounced and comprises almost exactly 100 miles of the 

IlT The safest way to remit is by postal order, express money order I 
. . . 

draft or bank cbeck. Make all re mittances payable to order of MUNN It does not seem at first glance as though these mCI· best road way in the West. There are some stretches 
&: t:F Readers are .pecially requ�sted to notify tbe publisbers in case of , dental and rather questionable benefits would have a of ordinary country road, but any practical motocycle 
any fallure. delay. or irreJ<ularitv in receipt of papers. very laxative effect on the congested savings of the will have no trouble in making good time for the en-

NEW YORK, SATURDAY, OCTOB ER 19, 1895. 
thrifty Gaul. The response may be slow at first ; tire distance. Signboards will be placed at the inter­
though it is certain that when it is seen that the suc· section of the various road!'> for the guidance of those 
cess of the Exhibition and the prestige of France is at who wish to familiarize themselves with th e route in 

t:Olllellto. stake, the French people will  respond with that patri- advance of the day of the contest. An officer of the 
. (IlJ�.trated artlel.s arp marked wltb an aRterisk.) otic generosity for which, among t'le nations of the contest will be placed at all points where a turn is 

BICycle lubricatIOn (6635) ......... 253 Lighting by luminescence ........ 243 • 
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rJv��'W��l�:c"e"n�i'f�ttenied::: �� �u���·o�efl�rr.� .. wo,:kmen:::::: � to operate 2,300 machines. This plant has now been in Barcus, N. , 550 East Tawes Street, Columbus, Ohio. 
======-=�=================' operation tor t welve years, and it yields an annual rev- Brown, W. H. , Postoffice Box 108, Cleveland, Oh io. 
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In active competition with this scheme is the West- Chicago Fireproof Covering Co. H. C. Todd, 48 
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expenses of these two systems, shows a remarkable 342 Center Street, Chicago. 
econolllY in favor of the hydraulic plant. It appears Cook & Gowdey, 6324 Madison Avenue, Chicago. 
that the cost of the hydraulic power was 10 34 cents Conklin, Oliver F. , Dayto n,  Ohio. 
per 1,000 gallons at 750 pounds to the square inch ;  Carpenter, H .  H.,  1037 Monadnock Building, Chi-

PAGE whereas the cost of an equal amount of electric power cago. 
I. ARUHITECTURE.-Cburcb F:rected to tbe Memory of Emperor measured: by the same standard was 18'03 cents per Crosll, E. D., M.D. , .8149 Indiana Avenue, Chicago. 
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coIIl pre�8ed air system gave a very low effi - York. This firm enters four  machines. 

trout culture as carried on ID Bobemia.-8 illustrations ............ 16510 ciency ; and furthermore. owing to the fact that the Elrick, George, 904 Irving Street, Joliet. 
V. MARINE ARC'HITECTURE.-A Lar"e Railway Ferry Steamer. 1 various lifts, in pumping the drainage, were not of the Elston, R. W.,  Charlevoix, Mich. 

-This railway ferry steamer is intended for the Vol",a.-'l'be . •  . • 1 F T  C W I k H P steamer is intended to In.ure unbroken communication even in same h eIght, lt was necessary for effiCIency that th ey eerrar, ... . . ., �oc aven, a. 
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VI. METEOROLOGY.-Weatber Fa!lacies.-Address delivered to I able under the compressed air system. The hydraulic  Guil ford, R.  W., Auburn, Ind. 
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i� 16512 plant, as p ut in, consists of several small automatic H ildebrand, J. A., 308 State Street, Chicago. 

VII. MISCELLANEOUS.-The Time in Cbina by Sun. Water and I pumping stations suppl ied from a eentral station . H artley Power Supply COlllpany, 21 Monadnock 
Fire.-An intere.tlllg deSCription of tbe various methods of me as- As in part explaining the large difference in cost Building, Chicago. 
urin� time whlcb are employed in China, includinJ.( the clepsydra • . A Ch' and otber instr1lments .................................................. 165111 between these two systems of supplv It was su�gested Hel·tel, Max, 454 Lincoln venue, Icago. 

Burmese Women.-By H. }I'IELDING.-An interesting study of . . , 
. 
-

eb· tb. position of women in Burma ....................................... 16516 that a part of It mig-ht be due to the fact that the Hill & Cum mings, 232 Sou th Clinton !Street, dcago. 
Herbert Spencer on the Nomenclature of Colors.-An extract I .  . . . S H L J k from tbe unpubli.bed autobiograpby of Mr. Spencer ............... 16518 electrIC supply statIOn was sItuated at a dIstance Hall. John W. & ons, per arry ee, ac son-
Incubation Among tbe Egyptians ................................... 16518

1 
from the river. and the expense of cartage i ncreased ville, I l l. 

VII,I.;e��W'.!��p-;:);:,a�:t �I;�t���!is J'Jci��;:�·yJ�t%��.!.n.'�!'�.I: . the cost of coal sOUle ten per cent. Another loss of Haynes & Apperson-Indiana Natural Gas Com-
2il1ustrations ............................................................ 16508 possibly 10 per cent was due to the fact that a large pany, 23 BuckeyI' Street, Kokomo, Ind .  

IX. TECHNO LOGY.- Tbe Motber of  Pearl Industry. - A  des�riptlo� I part of  the engine power at the electric station was Hagalllan, J. D., 52 RivE'rside Aven ue, Ad rian, Mich.  
of a curwus mdustrv as  carried on 1 0  West Aus traha.-51J1ustra-
tions ................. :.............. : .... .. .................... : .. 16506 non-condensing. Another source of loss layin the fact . Holmes, I .. yman S . .  Gloversville, N. Y. 

Sand Blast A pparatn. for En"ravm" Glass Glohe •. - A  desrr.p- I . 3d S N Y tion of a machine for '.'ngraving spherical glass globe. by tbe use . that though they frequently were running WIth only 55 Haviland, Frank W., 210 West 12 treet, . .  
Of'l���q.���a��\r�·ln1d����V.�W�'an.; oii:Ii,,"process"of'maiiufsc: 1650'1 tn 70 per cent of their ful l  load, the speed of the eng-ines Holton, Milton E., 375 Drayton Street, Ch icago. 
ture as carried on In India.-5lllnstrations ........................... 1650'1; was not reduced. At the hydraulic station the speed Kappe, W. J. H . ,  Quincy, I l l. 
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i�.�.t.�.��.��?I��'::'! 16511 could be regulated according to the work to be done. Lewis, George W., 32 Willis Court, Chi,'ago. 
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Lasher, R. E., 2732 South Third Street, St. Louis, 
Mo. 

Leppo Brothers, Belleville, Ohio. 
Laporte Carriage Company, Laporte, Ind. 
Lowery, V. L. D., Eaton, Ill. 
M'Donald, P. E., and Brennan, W. F., Kedzie 

Avenue and Thirty-fifth Street, Chicago. 
Macleod, Walter, 137 East Seventy· third Street, 

New York. 
Moelin, J. U ., 1810 Fond du Lac A venue, Mil waukee. 
Meredith, Edwin, Bat.avia, Ill. 
Mills, M. B., 125 LaSalle Street, Chicago. 
Morris & Salvin, 926 Drexel Building, Philadelphia. 

This firm fmter� two electric motocycles. 
M'Arthur, A. W., Rockford, Ill. 
Mueller, H., Decatur, Ill. 
Mills & Searls, Chicago. 
Maguire Power Generating 00., the, 709 Masonic 

Temple, Chicago. 
Norton, Fred G., 436 Julian Street, Waukegan, Ill. 
Praul, John E., 262 North Broad Street, Philadel-

phia. 
Pierce Engine Company, Racine, Wis. 
Parks, W. J. (Ellingen & Parks), La Salle, Ill. 
Paterson, Wiliiam, 302 South Morgan Street, 

Chicago. 
Pierce-Crouch Engine Company, New Brighton, 

Pa. 
Pierce, W. A., Sistersville, W. Va. 
Roberts, S. W., 80 Dearborn Street, Chicago. 
Riel Import Co. (Benz Motor), 51 Dearborn Street, 

Chica�o. This firm enters two Dlotocycles. 
Reid, C. G. (Coillmbia Perambulator Co.), 98 Market 

Street, Cbicago. 
Robertson, G, W., M01;lnt Vernon, Ind. 
Radford, W. J., 50 Union Street, Oshkosh, Wis. 
Strong & Gibbons, 181 West Madison Street, 

Chic:lgo. 
Smith, Ira D., 6004 Ellsworth Avenue, Pittsburg, 

Pa. 
Stone & Maynard. Avonia, Pa. 
Smitb, Otis E., Hartford, Conn .. box 38. 
Shaver, Josepb, Walnut and Nineteenth Streets, 

Milwaukee. 
Sturges Electric Motocycle, 1137 Marquette Building, 

Chicago. 
Schoening, C. J., Oak Park, III. 

Sintz Gas Engine Co., Grand Rapids, Mich. 
Schindler, A. J., 441 West Twenty-first Street, 

Chicago. 
Teepleton, Jobn, 1616 Masonic Temple, Chicago. 
Thomas Kane Co., 137 Wabash Avenue, Chicago. 

This firm enters six motocycles. 
Taylor, Elwood E., Fitchburg, Mass. 
Vanall, Frank, lU31 Gurney Street, Vincennes, Ind. 
Verret, U. J., 313 Cherry Street, Pine Bluff, Ark. 
Woolverton, G. C., 327 Washington Street, Buffalo, 

N. Y. 
Wayne Sulkeyette and Road Cart Co., Decatur, Ill. 
Wilkins, Vernon H., 2249 Ridge Avenne, Evanston, 

Ill. 
For the benefit of tbose wbo have entered in the 

race and those who have not closely followed tbe de­
tails of this great contest, the original offer made by 

tbe Times-Herald is reprinted, with the rules as 
they will stand until announced more in detail by 
the judges, who will be named in a short time. 

With a desire to promote, encourage, and stimu­
late the invention, development, perfection and gen­
eral adoption of motor vehicles or motocycles, tbe 
Times-Herald offers the following prizes, amounting 
to $5,000, divided as stated: 

First prize-$2,OOO and a gold medal, the same being 
open to competition to the world. 

Second prize-$l,500, with a stipUlation that in the 
event the first prize is awarded to a vehicle of foreign 
invention or manufacture, this prize shall go to the 
most succesi'ful American competitor. 

Third prize-$1.000. 
Fourth prize-$500. 
The third and fourth prizes are open to all compet­

itors, foreign and American. ' 
It must not be supposed that in this contest the 

quebtion of speed is the only requisite to be consider­
ed. It would be possible for an ingenious mechanic 
to construct a machine witb which he could easily 
outstrip all others in this contest, and yet that de­
vice would be of no ut.ility and the outcome of no 
value to tbe world from a practical point of view. 

It is the earnest de�ire of this paper that this con­
test shall add to the sum of our mechanical knowl­
edge in this, the new brancb of the science of trans­
portation. In this spirit tbe following rules are laid 
down for the guidance of all who may desire to enter 
into the competition. 

1. The date of the contest will be on Saturday, No­
vember 2, 1895. Tbe judg�s may postpone the contest 
if in their judgment the state of the weather or the 
condition of the roads will not permit a fair trial. 

COURSE OF THE CONTEST. 
2. The conte�tants will start at tbe junction of Mid­

way Plaisance and Jackson Park, and at the signal 

J titntifit !mtritan. 
from the judges will take up the following course: 
West on Midway Plaisance to Washington Park; 
north west through Washingt.on Park past the refectory 
to Garfield boulevard or Fifty-fifth street; west on 
Garfield boulevard to We�tern avenue, which is also a 
boulevard; north on Western avenue boulevard to 
Thirty-fourth street, at which point the boulevard 
is left and a short turn is llJade to the west, and the 
route continues north on Western avenue proper to 
Twenty-sixtb street, thence west to the boulevard; 
north and west on the boulevard to California avenue; 
north on California avenue to Ogden avenue and 
Douglas Park; northwest through Douglas Park to 
the Fourteenth street boulevard, which turns and 
leads nortb to Garfield Park; through Garfield and I Humboldt Parks by the connecting boulevards to the 
intersection of HUllJboldt boulevard and Milwaukee I 
avenue; northwe�t on Milwaukee avenue to Jefferson 
Park, and thence north west and north on the Chicago 
and Milwaukee gravel road, which is a continuation of 
Milwaukee avenue, through Nilf's, Wheeling, Half 
Day and Libertyville to Gurnee, where the route turn� 
directly east on Grand avenue to Waukegan. From 
Waukegan the route proceeds south on an easily fol­
lowed road througb South Waukegan, Lake Bluff, 
Lake Fore!lt, Fort Sheridan, Highland Park, Ravinia, 
Glencoe, Winnetka and Wilmette to Evanston. From 
Evanston south on Chicago avenue to Grand avenue; 
east on Grand avenue to Kenmore avenue; south on 

Kenmore avenue to Lawrence avenue; east on Law­
rence avenue to the Sheridan road: south on tbe 
Sheridan road to Grace street; east on Grace street to 
Pine Grove avenue; south on Pine Grove avenue to 
Cornelia street; east on Cornelia to the Lake Shore 
boulevard, and thence south to Lincoln Park, and 
along the Lake Shore drive to the Grant monument, 
where the finish will be made. 

STYLE OF VEHICLES ALLOWED TO ENTER. 
3. The contest is limited to motocycles, or, as they 

are more commonly known, "horseless carriages.'> 
There will be eligible to competition any and all 
vehicles having three or more running whef'ls, and 
which derive all their motive power from within them­
selves. No vehicle shall be admitted to competition 
which depends in any way upon muscular exertion, 
except for purposes of guidance. Competing vebicles 
which derive their power from petroleum, gasolene, 
electricity or steam, and which are provided with 
receptacles for storing or holding the same, will be 

permitted to replenish their motive power at Jeffer­
son Park, Half Day, Waukegan and Winnetka, and 
at no other points. Each contestant must make his 
olVn arrangements for taking advantage of these relay 
points. 

4. No vehicle shall be admitted to competition unless 
it shall comfortably carry not less than two persons 
for the entire distance, one of whom may have charge 
of the vehicle and the manipulation of the same. 

5. No vehicle shall be admitted to competition ex­
cept that it be free from danger, not, only to its occu­
pants but to spectators and the public users of the 
highway. The judges at their discretion may debar 
any vehicle which from its construction gives evidence 
of defects which would render the adoption of its type 
an evident impossibility. 

6. For the purpose of limiting the contest to vehi­
cles of practical utility a preliminary test of all vehi­
cles entered for competition shall be held by tbejudges 
on October 29, 30 and 31, under such rules as the judges 
may determine on, and for such a distance as they 
may decide. At this test the judges may debar such 
constructions as in their opinion do not possess feat­
ures entitling them to further consideration. It is 
stipulated, however, tbat all motor vehicles which won 
prizes or honorable mention in the Paris-Rouen 
contest in 1894, or in the recent race between Paris 
and Bordeaux, shall not be compelled to compete in 
the preliminary test, but shall be admitted upon 
proper appl ication to the final competition on No­
vember 2. 

7. In making a wards the judges will carefully con­
sider tbe various points of excellence as displayed by 
the respective vehicles, and so far as possible select as 
prize winners those constructions which combine in 

the bigbe,;t degree the following features and requisites, 
rating them of value in tbe order named: 

A. General utility, ease of control and adaptability 
to the various forms of work which may be demanded 
of a vehicle motor. In other words, tbe construction 
which is in every way tbe most practical. 

B. Speed. 
C. Cost, which includes tbe original expense of the 

motor and its connecting mechanism and the probable 
annual item of repairs. 

' 

D. Economy of operation, in which shall 'be taken 
into consideration the average cost per mile of the 
power required at the various speeds which may be 
developed. 

E. General appearance and excellence of design. 
While it is desired that competing vehicles present as 
neat and elegant an appearance as possible, it should 
be assumed that any skilled carriage maker can sur-
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round a practical motor with a beautiful and even 
luxurious frame. 

The date of the contest will not be changed from 
Saturday, November 2, except for extremely bad 
weather or condition of the roads. In answer to 

many inquiries as to how the carriages will be started, 
it may be assumed that the judges will start them 
one or two at a time, keeping accurate record of tbe 
exact time each carriage passes the starting poir-t, the 
8ame as is tbe rule in a yacht race. The various vehi­
cles will be designated by numbers, conspicuously 
displayed, and a record will be kept of the time at 
which they pass various points along the road. 

• .e I • 
SOBle Medico-Legal Points III Regard to 

Malpracticc. 

The following points with regard to a physician's 
liability in suits for malpractice are given in the Gen­
eral Practitioner: 

1. A physician is guilty of cdmiual malpracticlJ when 
serious injury results on account of his gross ignorance 
or gross neglect. 

2. A pbysician is guilty of criminal malpractice when 
he administers drugs, or employs any surgical proce­
dure, in the attempt to commit any crime forbidden 
by statute. 

3. A physician is guilty of criminal malpractice when 
he willfully or. intentionally employs any medical or 
surgical procedure calculated to endanger the life or 
health of his patient, or when be willfully or intention­
ally neglects to adopt such medical or surgical means 
as may be necessary to insure the safety of hispa­
tient. 

4. A physician is civilly responsible for any injury 
that may result to a patient under his care, directly 
traceable to his ignorance or his negligence. 

5. A physician is expected by the la w to exhibit in the 
treatment of all his cases an average amount of skill 
and care for the locality in which he resides and prac­
tices, further tban tbis he is not responsible for results, 
in tbe absence of an express contract to cure. 

6. A physician is not relieved of his responsibility to 
render skillful and proper treatment or reasonable 
care and attention by the fact that his services are 
gratuitous. 

7. A physician is not obli/-red to undertake the treat­
ment of any case against his will, but havin/-r once 
taken charge, be cannot withdraw without sufficient 
notice to allow his patient to procure other medical 
assist-ance. 

8. A physician having brought suit and obtained 
judgment for services rendered, no action for mal­
practice can be thereafter brought against him on 
account of said services. 

9. A physician is relieved of all responsibility for 
bad results in connection witb the treatment of a case 
when tbere can be proved contributory negligence on 
the part of the patient. 

• Ie • •  
199 Mile. ill 1'76 Minutel!l. 

Tbe record-breaking train on the Lackawanna road, 
wbich left East Buffalo at 8:47 A. M., arrived in Corn­
ing, 130 miles distant, at 10:49, October 5. From Corn­
ing to Big Flats, a distance of 6>2' miles, the run was 
in exactly 4 minutes, or at the rate of 99>2' miles per 
hour. The distance from Corning to Elmira, 16 miles, 
was made in 11 minutes. The 199 miles from Buffalo 
to Binghamton were covered in 175 minutes. This 
train, which consisted only of the engine, a hotel car 
and a common coacb, arrived in Hoboken at 4:19 o'clock, 
October 5, making the run of 407 miles from East Buf· 
falo in 452 minutes, including all stops and slow-ups. 

The only passengers were Joseph Walker, the Wall 
Street broker, who is a son-in-l'tw of Sam Sloan, presi­
dent of the D., L. & W., and tbe members of Mr. 
Walker's family. The distance between Elmira and 
Bingbamton, 57 miles, was made in 54 minutes. The 
run of 67 miles between Washington, N. J. , and Hobo­
ken was made in 66 minutes. 

This is considered remarkable speed, on account of 

the bad grades, the numerous drawbridges, and the 
many railroads which the Lackawanna road crosses. 
The train stopped at Elmira, Bingha.mton, Scranton 
and Washington, N. J. At each of these places the 
engine was changed. 

• t., • 
(Jalcnlated Power of Lightning. 

It is no doubt intere�ting to express tbe force of a 
stroke of Iigbtning in horse power. During a recent 
storm which passed over Klausthal, Germany, a bolt 
struck a wooden column in a dwelling and in the top 
of this column were two wire nails I� inch diameter. 
The electric fluid melted the two nails instantly. To 
melt iron in this short time would be impossible in the 
largest furnace now in existence and it could only be 
accolllplishe(l with the aid of electricity, but a current 
of 200 amperes and a potential of 20,000 volts would be 

necessary. This electric force for one second repre­
sents 5,000 horse power, but as the lig'htning accom­
plished the melting in considerably leSB timf'. say 1'0 of 
a second, it follows thl',t the bolt was of 50,000 horse 
power.-Dr. C. Grottewitz, Barmer Zeitung. 
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MANUFACTURE OF SASH WEIGHTS FROM OLD TIN CANS. of moulding sand, which prevents the molten metal pattern is removed, leaving- the impression of tbe 

A great number of the sash weig-hts used for win- from burning- out the iron bottom. In starting- the weight in the sand. Tbe upper flask is then replaced 
dows, dumb waiters, etc. , are made from old t in  calis fire ill the cupola, about one ton of hard coal is used, and the two flasks clamped securely together ready for 
and scrap tin. '.rhe cans are gathered up by the on which, thrown in from above, is about 6 feet of tin the cast. The pattern board is about 4 feet in length, 
weig-ht manufacturers from the public  dumps at very material. A layer of hard Pittsbur!{ coke is then about 2% feet in width, and about 1 inch in th ickness. 
l i ttle expense. New scrap t in  from stamping manu- placed on top of the till to the depth of about a foot. From 12 to 36 weights are cast in each mould, the 
factories costs $2 to $4 per ton. The tin cans before and then another layer of tin, tbe same operation quanti ty of metal required weighing from 150 to�OO 
melting have the solder extracted by heating them being repeated until the cupola is filled to the door lb. The lad les used for carrying the molten metal.to 
over a brick furnace. '.rile cans are placed on a screen above. Frow 400 to 500 lb. of black or petroleum the moulds have to be lined with sand and burned. 
wade of heavy wire, which rests on top of the oven. coke is thrown in occasionally to keep up the required This is performed by covering the i nterior of lad le 
A q uantity of crude oil, enough to wet tl;em thorough- heat. Steel forks are used for handling the tin ma- with  wet sand to the depth of an inch, and baking it 
ly, is thrown on them, and the oil set on fire, the heat terial, it req uiring the constant labor of t h ree or four hard by means of a wood fire for about one hour, the 
of which melts off the tops and bottoms of the cans. men to keep up th e suppl y  in the cupola. The black objpct of lining being to prevent the hot metal from 
The solder drop� down on a pan below the screen and coke used is made of a mixture of soft coal dust and burning- through t he lad le. When the moulds are all 
runs off into a receptacle to be moulded into bars waste petroleum, the two ingredients being baked in ready, the molten material is run out of the mouth of 

!I 11,; 

l' :1\\ I, i!· 
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MANUFACTURE OF SASH WEIGHTS FROM OLD TIN CANS. 

again for the market. As soon as the bottoms of the ovens and broken up into small chunks. The sash the cupola throu�h a two inch hole into a large ladle 
cans are loose, the attendants beat them with clubs, weigbt patterns are made of wbite pine, one-half of bolding- about  1,500 lb . . from which the small ladles 
causing the parts to separate. They are then dumped the weight pattern being nailed di rectly opposite the are filled. Each slllall la(lle holds about 200 lb. of the 
out on the fl oor by means of a pulley which l i fts up  other on each side of what is called a cardboard. On hot material, whicb is taken away as soon as it is filled 
one side of the screen, and then taken to  the cupola each board from two to three sets of patterns are by two hands and poured into a mould, the operation 
to be melted. The cupola, in which the cans are placed in ro ws about %: of an inch apart, a strip of taking' about one m inute. After cooling, the cat;tings 
mel ted, is about 75 feet in hehrht and about 6 feet in wood or gat e  to w hich the ends of tbe weigbts are are turned up on end . ano each weight tapped off 

diameter, and made of 4 foot sections of boi ler iron, 

I 
fastened separating tbe �ets from each other. The tbe gate, which holds them tog-ether, with a hammer. 

the interior lined with 8 inch es of fire brick. The weights when ca�t rang-e from 13 to 30 inches in They are then placed within an iron tumbler or cyl­
cupola stands on four iron pillars which rest on a con- len�th, and from 1� to 2� inches in diameter, and inder about 5 feet i n  len�th and about 3 feet in d iame­
crete foundation. The ai r blast passes up through weigh from 5 to 30 lb. each. A mould is formed by tel', for about one-half to three-quarters of an hour. 
the bottom of the cupola by means of a blower, the I placing the pattern board, whicb has been sprinkled About 2 tons of the weig-hts are placed in the tumbler 
air first pas�ing through a 12 i nch pi pe and into a wind I w

,
ith partin� sand, between an upper and lower flask, at a time, the revolving of which, at the rate of 60 

box about 19 inches in heigbt and 10 inches in width, "·tbe moulding sand being packed or pressed first in one revolutions per minute, rubs off the sand and smooths 
which encircles the lower par·t of the cupola. From flask and then the other. After the flasks bave been the rough edges. About 1,600 lb. of iron is secured 
the wind box the air pa�ses into the furnaC'e by means properly filled with sand and leveled off, a gate run- out of every ton of t in .  The sketches were taken from 
of 19 tuyere holes 4 X 4 in (' h es square. Tile bottom of ning into the mould below is formed in the top the plant of the United States Foundry Com pany, 
the cupola on the interior is coated with about a foot I flask. By lifting off the top flask the cardboard or Jersey City, N. J. 
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The Remol'a or Sucking Flah. 

A striped remora, or sucking fish, was found re­
cently attached to the bottom of one of the steam 
launches which run around Glen Island, says the New 
York Sun. It was transferred to one of the large 
tanks of the Glen Island aquarium. The fish, though 
not rare, is a dpep sea fish, and is hard to capture. It 
grows to the length of t wel ve to eighteen inches. 
The flat top of its head is surmounted by a large suck­
ing disk extending from near the tip of the upper jaw 
to the ends of the pelltoral fins, or about one-t bird of 

tlie total length of the fish. The disk is made up of 

seventeen or eighteen pairs of bony laminre, the edges 
of which are furnished with rows of minute tooth-like 
projections. With this disk the fish attaches itself to 
a shark, a turtle, or some other larger fish, and is in 
this manner drawn through the water without the 
exertion of swimming. Occasionally it will release its 
hold long onough to swim off and get something to 
eat, but im mediately returns to refasten itself. 

The South American Indians make use of this in­
stinct of the fish tc catch sea turtles. They fasten a 
ring around the remora's tail to which they attach a 
long line. The fish is then taken to sea, and when a 
large turtle is sighted the remora is thrown overboard. 
It unerringly swims to the turtle and makes fast. 
The line is then drawn in, and soon both turtle and 
remora are in the boat. It is necessary, however, to 
wait until the fish feels inclined to let go, for it is im­
possible to detach it from the object by force without 
injury. 

. f .  • 
THE CARTER PRESSURE W ATER FILTER. 

J t itutifit �mtritau. 
AN IMPROVED PIPE JOINT. 

The illustration represents improved means of unit­
ing pipes without threads cut on their ends, and with­
out solder, calking or flanges. The improvement bas 
been patented by Michael Sexton, of No. 1112 Third 
Avenue, New York City. As sho wn in Fig. 1, a sleeve, 
whose central portion is cut out to show ' 

its applica­
tion, is placed over the abutting pipe ends, and into 
the internally threaded ends of the sleeve screw the 

3 

SEXTON'S PIPE JOINT. 

This filter, patented in 1890, represents many years' . . 
labor and experience of its inventor, MI'. James Carter, e�terlOr thread� of c?lIars fittmg over the end of each 

and its successful introduction, wit,hin the past five I PIP?, �s sbown m FIg. 2. These collars are
. 
be�eled at 

years, in so many places where large quantities of fil- theIr m�er �dges, and engage .beveled spht rmg�, as 

tered water are needed, affords the best possible at- ShOWI� m FIg. 3, the bas� or mn�r ends Of . the r�ngs 

te�tation of its merit. Our illustration represents two abuttmg on washers r�stmg agamst packmg rll�gs 

of these filter!' built especially for the new aquarium . seated on t?e beveled SIdes of a n  annular depreSSIOn 

at Castle Garden, New York, and said to be the only near the mIddle of the sleeve. When the collars are 

Tobin bronze filters in rhe world. They are non-cor- screwed up in the ends of the sleeve, their inner 

rosive by the action of salt sea water, and have a daily beveled ends move the rings in ward against the 

capacity of one hundred thousand gallons each. Two washers and at the same tilDe compress and fasten 

other Carter pressure filters , made of sheet steel, and the rings upon the pipe surfaces, forming a friction 

baving a daily capacity of fifty-five thousand gallons joint, and providing a very good fluid-tight connection 

each, are used for purifying the fresh water in the inside the coupling. 

aquarium a n d  throughout the building. ------........... t-+ • •• ------

These filters are built by the Field Force Pump 
Company, of Lockport, N. Y. The filter comprises a 
sm aller inner and a large outer cylinder, the latter being 
nearly filled with a good filterin g  sand, and the water 
is ta ken in at the bottom and ' forced upward through 
the central cylinder, at the top of which it passes in a 
t hin sheet over into the top of the larger surround­
ing cylinder, where it is evenly distributed over the 
filtering material without channeling and wit.hout 
d iminisbing the pressure. In the top of the filter is a 

chamber in which is held a co-

lUo8quUoea that Overcome Man. 

Gold in plenty may be found in the sands of the 
Volador River-a stream of moderate volume that falls 
from the snow line of the Sierra de St. Martha in South 
America; but though the lowland region and the 
river bed where the preciou!! metal abounds in fabu­
lous quantities are easily accessible. the mosquitoes 
are so thick and terrible there th at all attempts to 
rifle the sands of their gold have so far failed. Elis�e 
Re<,lus, the celebrated French geographer, was the 
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of large dimensions. For two days he tried to live un­
der its shelter and watch the operations of his work­
men, who toiled in the stifling heat, clothed in thick 
garments, and protected by heavy boots, gloves and 
veils. At the end of the second day both employer 
and employes gave up the struggle and retreated. The 
next who tried to wring fortune frOID these auriferous 
sands was an Italian, who obtained permission from 
the vice-consul. The Italian laughed at the idea of 
mosquitoes driving any one away from a place where 
gold could be picked up almost by the handful. H (� 
started out with a pal·ty of six who shared with him 
his belief, and so th ey took along no special protection 
egainst the insects. They endured for less than half 
an hour the awful torture, and then left. They found 
their way back to Rio Hacha w ith difficulty, for the 
eyes of five were so badly swollen that they were blind. 
Yet there are human beings who can venture with im­
punity i nto this gold mine whose guardian demons 
are mosquitoes, and these are some of the savage 
natives of the mountains from whose rocky steeps the 
ri ver falls. These savages, who are mosq uito proof, 
are rendered so by their bodies being covered with the 
scales of leprosy. Strang-e to say, the mosquitoes will 
not touch them. But neither gold nor the fascination 
of civilization will tempt them to labor. It is an old 
and t.rue saying that one might as well try to get along 
without furs in the Aretic regions as without mosquito 
net� in the tropics. 

• f • • • 
Gold Production • 

The summing up of 1894 showed a total production 
in round figures of $180, 000,000, an increase of $23,000, -
000 over 1893. Thi s  yield was about $30,000,000 greater 
than the product of any year when the placer mines 
of California and Australia w ere at their maximum. 
The indications now point to a yield of $200,000, 000 fOI' 
the calendar year 1895, another increase of $20,000,000. 
and an increase of $43,000. 000 in the annual output in 
t wo years, and of $54, 000,000 in three years. As the 
anuual supply of gold is not used in the year, but 
is mo st ly added to the pre-existing sum , it follows that 
the world's stock has been increased in the three years 
named by the enormous sum of $537.000, 000. 

The consumption of gold in the arts is undoubtedly 
increasing generally, although there was a marked 
diminution of such use in the year 1894, owing to the 
hard times. The use of gold for purposes of adorn­
ment, which is almost its only use except as money, 
rises and falls according to the prosperity of the na­
tions. It is an article of luxury. These uses in the 
United States, accord ing to the ca,lculations of the 
mint. were about $19,000,000 in 1893, but fell to $13, -
500,000 in 1894. Very likely the consumption of the 
present year will equal or exceed that of 1893. On the 
other hand, the product of the gold mi nes of the 
United States, according to the estimate for 1895, will 
be $46, 000,000, against $39 , 500,000 in 1894. The South 

African product is estimated at 
the same figure as that of the 
United States, $46.000, 000 ; t.hat 
of Australia at $43.000.000, and 
that of Russia at $29,000, 000. 
These four countries produceo 
three· fourths of the world's at ; ­
nual yield. .. . .... 

'rb e  S) i der Plant. 

agulant, such as alu m  crY8tals, 
a n d  at the hottom of tbe cham­
ber, immediately over the cen­
tral cylinder, is a corru gated 
cup adapted to deliver a small 
amount of the coagulant, or a 
larger amollnt may be delivered 
when the water is q u ite roily, 
the effect being to precipitate 
the impurities, so that they will 
be effectually arrested by the 
filtering matel·ials. The water, 
after passing down un d er pres­
sure through the filtering bed, 
issues through strainers into a 
delivery pipe, clear and spark­
li ug-, and f reed from all impuri­
ties. To clean the filter, which 
should be done about once every 
twenty-four hours when water 
is being constantly p a s  s e d  
thro u gh, is but a matter of a 
fe w minutes, and requires only 
the shut ting off of t.wo cocks and 
the openin g  of t wo other cocks. 
By this means the flow is re­
versed, and al l the impurities 
that have been arrested by the 
filter beel are carried backward 
through the central cylinder and 
di�charged into a sewer or waste 
pipe. The filter may be located 
in the hasement or cellar, and 

TOBIN BRONZE SALT WATER FILTERS OF THE CASTLE GARDEN AQUARIUM. 

Travelers who visited or passed 
the Cape Negro country of 
Africa. often heard from the 
natives of a plant that was part. 
spider, and that threw its legs 
about in continual struggles to 
escape. It was the good fortune 
of Dr. Wel witsch to discover the 
origin of the legend. Strolling 
along through a wind swept 
tablela.nd country, he came upon 
a plant that rested low upon 
the ground, but had two enor­
mous leaves that blew and 
twisted about in the wind like 
serpents ; in fact it looked. as 
the natives had !;laid. like a gig-an­
tic spider. Its stem was 4 feet 
across and but a foot high. It 
had but two leaves in rel\Jity, 
that were 6 feet or 8 feet long, 
and split np by the wiud so that 
they resembled ribbons. This 
is probably t he most extraordin­

connected with the street water mains, when all the 
water passing througob tbe house will be automatically 

purified. These filters are particularly adapted for use 
in hotels, lau udries and large bU ildings. 

• • • • •  
IT has been ascertained that, ammonia in the all' I S  

the main cause of flowers losing their tints and colors 
In order to preserve them in their natural state, as 
nearly as possible, they should be preserved between 
paper that h as been previously saturated in water 
baving one per cenot of oxalic acid. 

first to explore the plain about the Volador's mouth. ary tree known. It grows for nearly if not quite � 
He had thought of establishing an agricultural colony century, but never upward beyond about a foot. 
in the fertile lowlands, but found the plague of insects simply slowly expanding until it reaches the diameter 
so unbearable that he was forced to beat a retreat and goiven, looking in its- adult state like a singular 8tool 
aban don h is project. He was the discoverer of this won- on the plain, from 10 feet to 18 feet in circum fer­
derful stream, whose waters sweep over sands which ence. 
are literally golden. He toli! the news to the French When the wind came rushing in from the sea, lifting 

vice-consul at Rio Hacha, and this official obtained the the curious ribbon like leaves, and tossing them about, 
concession of this Eldorado. The dangers he was to it almost seemed to the discoverer that the !'trange 
encounter he knew perfectly well. He took with him ,' plant had suddenly becollle imbued with life and was 
when he set out an ingeniously constructed gauze tent struggling to escape. 
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THE NEW TERMINALS OF THE BROOKLYN BRIDGE. 

Nothing shows more impre8sively the rapid growth 
of the metropolis than the continual and imperative 
demands for means of transportation for the hundreds 
of thousands of people whose business is located in 
New York and wh ose homes are in the adjacent towns. 
Brook lyn  is the greatest of these cities of residence, 
and,  although means have been multiplied for trans­
porting the people, still the demand for greater facili­
ties increases. 

Since the opening of the Bridge RaiJway on Septem­
ber 24. 1883. the rail way has had a carrying capacity of 
over 200, 000 passengers per day, the largest number for 
one day being 223, 625, which was October 12, 1892. 
Since the opening of the rail way there have been nu­
merous alterations and improvements to facilitate 
the handling of passengers to the fullest ex tent under 
the pxisting "ystem. In ten years the facil ities proved 
totally inadeq uate. and greater capacity being im­
peratively demanded, the present new system of opera­
tion was devised and the construction of the terminal 
stat ions, which are now partly finished, was begun. 

The Brooklyn station, although still incom plete, is 
farther advanced than that at the New York end. 

We give an engraving of the interior of the New 
York terminal st.ation as it will be when finished, the 
view being taken from the City Hall or western end of 
the building. The structures at the opposite ends of 
the bridge are practically alike, except that the Brook­
lyn station is con structed to accommodate elevated 
rai lroads at either end and at the side and is provided 
with galleries to permit of passing over the cars and 
track!!. giving access to the passages which lead to the 
elevated railroad platforms. The bridge station of the 
Brooklyn Elevated Railroad is integral with the bridge 
station, and is bui lt by the bridge and leased by the 
elevated railroad. The Kings County Elevated Rail­
road is provided with structures of its own outside of 
the bridge stat.ion. 

The system of tracks, by means of which the ca­
pacity of the bridge railway is to be practically 
doubled, is i llustrated in the view of the  Ne w York 
station . The tracks on opposite sides of the bridge are 
double, each being composed of two pairs of rails, one 
pair of rails on one side of the bridge leading to the 
right  of one platform, the other pair of rails  leading to 
the right of the other platform . The rai ls of the track 
on the other side of the bridge are arranged in a simi­
lar way, one pair leading to the left of one platform, 
the other leading to the left of the other platform. 
Arranged in this way, each train comes in on a track 
which is contiguous to the platform, there being n o  
switching. 

It will thus be seen that the movements of the train 
are positi ve and t hat there can be no mishap due to 
misplaced switche�. The only switches llsed are those 
employed for shifting the empty trains from the in­
coming tracks to the outgoing tracks. These switches 
are to be operated by a man in the elevated gallery 
shown in the left of the illustration. At present steam 
!ocomotives are employed in the switching, but an 
experilllent looking to the application of electric loco­
motives for this purpose is soon to be tried, it being 
desirous to abolis h the smoke and noise of the  Rteam. 
At presf'nt the trains are operated under a head way 
of one and a half minutes ; under t.he new system the 
head way is to be cut down to forty-five seconds. It 
has been observed that the platform is cleared of 
passengers in thirty seconds on an average, and it is 
believed that when the new system is in complete 
working order, with the number of trains doubled, 
the congestion at the stations will be completely obvi­
ated and the capacity of the stations will be ample for 
many years to come. 

The City  Hall station at the New York end will 
cover the si te of the old station and extend beyond 
it, the railway having been changed already so far as 
possible, to adapt it. to the new system. ThiR station 
is rectangular, 521 feet long and 87 feet 6 inches wide. 
There will  be two floors. On the upper floor will be 
the tracks and two elevateu platformR, as Rhown in 
the illustration, and there will be an intermediate 
floor on wllich will be located the toilet rooms and the 
ticket sellers' boxes. There will be six stairways from 
the first floor to the platforms, and communication 
with Rose and William Streets by means of stairways 
and elevator!'. 

'l' he Brookl yn terminal station, which is already 
well along toward'completiori, is 357 feet in length and 
90 feet wide. The arrangement of platforms and stair­
ways is substantially the same as that of the New 
York station. 

In the construction of the Brooklyn station 420,000 
pounds of cast iron have been used and 3,400, 000 
pounds of steel. The work of erecting these struc­
tures at the ends of the bridge h as been carriell on 
without serious interrnption of traffic, the old build­
ings having been torn down and the new ones built 
up wh ile the thousands of passengers have surged 
back and forth as usual. 

THE highest chimney in the world is at Gla!lgow. 
Height, 474 feet. 

J , ieutifi, !mericau. 
His Dream Was Worth Millions. 

Elias Howe almost beggared himself before he dis­
covered where the eye of the needle of a sewing ma­
chine should be located . His original idea was to fol­
low the model of the eye at the heel. It never occurred 
to him. that it should be placed near the point, and 
he might have failed altogether if he had not d reamed 
he was building a sewing machine for a sava/re king 
in a strange country. Just as in his actual working 
experience, he was rather perplexed about the needle's 
eye. He thought the king gave him twenty-four 
hours to complete a machine and make it sew. If not 
finished in that time, death was to be the punishment . 

Howe worked and worked and puzzled and puzzled, 
and finally gave it up. Then he thought he was taken 
out to be executed. He noticed that the watTiors car­
ried spears that were pifrced near the head. In­
stantly came a solution of the difficulty, and while the 
inventor was begging for time he awoke. It was 
four o'clock in the morning. He jumped out of bed, 
ran to h is workshop, and by nine o'clock a needle with 
an eye at the point had been rudely modeled. 

[The Ph iladelphia Times, we believe, is responsible 
for the above story. It is so well told we give it place, 
but we have doubts about the eye-pointed needle being 
invented in just the way the article states it to have 
been.-ED.] 

----------__ .�.�.HI�.------------
A SCARF PIN LOCKING DEVICE. 

To securely lock a scarf pin in place, preventing its 
being lost or stolen, the device shown in the aecom­
panying illustration has been devised and patented by 
Robert E. Lntters, Tenth Street, between Fourth and 
Fifth Avenues, College Point, L. I., N. Y. It consists 
of a sleeve adapted to engage and form a spring clamp 
upon the shank of the pin near its point, after the pin 
has been inserted in the scarf, as shown in the larger 
view. The sleeve, as better shown in the small view, 
is longitudinally slotted, and the insertion therein of 
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LUTTERS' SCARF PIN LOCKING DEVICE. 

the shank of the pin spreads the body of the sleeve, 
and causes it to take a sufficiently firm frictional hold 
npon the pin to secure the latter from removal or dis­
placement. The safety locking device is preferably 
made of hard rubber. 

Three Good Busl uess Hints. 

[OCTOBER 19, 18<}5. 
Averajte Wage. oC British Workmen. 

There has been issued from the Board of Trade an 
elaborate report dealing with the average wages paid 
in several trades throughout the United Kingdom. 
The report has been prepared by Sir Richard Giffen, 
and accuracy is thus abundantly established. It is, 
says Engineering, a monumen t of /rreat labor, for there 
are 500 closely printed pages of figures. 

The average wage, according to the returns made, is 
24s. 7d. per week, equal to £64 (or $320) per annum, 
quite a satisfactory figure, especially when it is remem­
bered that the summation includes several industries 
which are not highly skilled, and includes also in all 
trades the helpers and laborers engaged in each. The 
average wage for women is 12s. 8d. , which again is sat­
isfactory, for many dressmakers, milliners, etc. , are in­
cluded, who only receive a nominal wage while learn­
ing their art. Lads and boys get 9s. 2d., and girls, 
where also the " improver " tends to reduce the average 
result, 6s. 5d. These average results are arrived at by 
an analysis of returns of wages actually paid for 1885, 
and of the wage paid for a stipulated day or week in 
1886, with the maxima and minima paid in one week. 
Nearly a million workers were brought  under this cen­
sus, after all doubtful cases had been eliminated. As 
the trades were represen tative of all classes and dis­
tricts, the return may not err on the side of the maxi­
mum. As reflecting on the minimum wage question 
again, the fact that only 2 '5  per cent of men are paid 
less than 15s. is significant, while only one-fourth of aU 
men workers have less than £1 a week. One-third of 
the men engaged have 20s. to 25". ; and 24 '2 per cent 
between 25s. and 80s. This is what one would expect 
-that 58 per cent of workmen come within the class of 
20s. to 30s. a week--l imits which certainly afford a fair 
competency. Bet,ween 30s. and 35s. there are 11 '6 per 
cent, and only 4'2 per cent between the latter figure ­
and 40s. , while this rate is exceeded by 2 '4 per cent. 
Only one in a thousand gets less than lOs. , and be it 
remembered the classification includes helpers in all 
the trades. As to women, 26 per cent h ave less than 
10�. , 50 per cent between lOs. and 15s. , and 18 '5 per cent 
between 15s. and 2Os., while 5 '5 per cent have more. 

Another interesting point is the relation of the aver­
age wages in England. Scotland , and Ireland . It is 
not altogether surprising to learn that wages are lower 
in Scotland than in England by about 10 per cent, and 
that in Ireland they are still lower, the difference, as 
compared with England, being from 16 to 20 per cent, 
and more in those trades where the proportion of un­
skilled to skilled workers is greatest, for the report 
shows that skilled labor is paid about the same as in 
England,  while mere muscular labor is very cheap. 
That is a cond ition which is easily understood. Some 
of the figures frOID the report may be quoted : 

AVERAGE ANNUAL WAGE. 

Trades. England. Scotland. Ireland. United 
Kingdom . 

------- --------- --- -- ----- ----- -----

£ s. £ s. £ s. £ s. 

��f!f�:: ':.' ':. ': .. :::::: : : : 
. . 58 14 54 9 45 18 56 19 

59 12 54 15 Ii1 2 57 19 
Sawmills . . . . . . . . . . . . . . . . . .  57 15 52 9 49 13 55 14 
Coachbnilding . . . . . . . . . . . .  , . : : . 57 8 53 4 52 18 56 6 
Breweries . . . . . • . • . . . . . . . • . . . .  61 17 54 17 50 13 60 15 
Distilleries . . . . . . . •  . . . . . 64 9 52 5 47 4 52 12 
Chemical works . . .  :: .-. 58 12 50 0 47 0 55 18 
Printing-large works • . •

.
.

.
. : : : : : 55 9 47 0 44 3 52 11 

u -8mall " • . . . . . . . .  44 1 41 19 36 17 43 8 
Bnilding trades . . . . . . . . . . . . . . . .  72 0 63 0 61  0 

These figures are based on the assumption that the 
men work full time. 

Lloyds Commercial Guide gives the fol lowing advice • ' . , • 

to its readers. Never sign a paper without reading it ; Movi ng a Large Factory_ 

and if, after reading, you do not understand it, have In the work of track elevation on the Providence 
it thorollghly  explained before you put a signature to it. division of the New York, New Haven and Hartford, 
It is best to get some third person, who is not interest- it became necessary to move one of the largf'st factory 
ed in the matter at all, to explain the meaning of what buildings of the Sturtevant Blower Works at .Jamaica 
is not clear, or to point out words that may have two Plain. This building is 50 X 350 feet, about half the 
meanings in the document. length of which has three and the other balf two 

Always make a memorandum in your little book of stories. The three-story portion was moved about 1)0 

any contract you undertake for money or any agree- feet east and 300 feet south, and the other portion was 
ment to work . It saves much trouble to keep a moved 50 feet east from its former location. The work 
memorandum book and put down t,he dates when in the three-story section, except upon the lower floor, 
you either pay or receive money. Whenever money I was carried on all of the time d uring th e removal, 
passl's on account, set it down.  If any money or thing power being supplied by a 20 horse power electric mo­
of value goes through your hands, give It receipt for it tor belted from the second floor of the building to the 
and make a memorandum. Your receipt settles the main line of shafting. Provision was made for mov­
amount that passes, and that cannot 

·
be disputed. ing the motor away from the generator, whieh was 

When you pass it to a third party, get a receipt and situated in the engine room, by placing a reel contain­
keep it. This form is as im portant in the transfer of ing the condueting wire upon the floor of the moving 
income, trust money, or valuables among your own building, which allowed the wire to unwind and made 
family as with other person�. it possible to keep the motor running while the build-

Never allow a person to do any service for you with- ing was upon the rollers. The moving was carried 
out first agreeing upon the cost to you. This rule, out in the usual way by means of capstans worked by 
strictly adhered to, will save you many annoyances. horse power, which were eonnected to the bui lding by 

.. . . I • ropes and blocks. The buildin/r was thoroughly tied 
That MalDlDoth Potato. in both directions by heavy iron rods before the mov-

The photo. pieture of the mammoth potato we pub- ing was commenced, and though the walls of the first 
lished on page 199 proves to be a gross fraud, being a story are 20 inches thick, and of the second story 1 6  
contrivance of the photographer w h o  imposed upon u s  inches thick, the work was done without injury t o  the 
as well as others. An artist who lends himself to such structure, in spite of the fact that the latter part of 
methods of deception may be ranked as a thorough- the journey was over fllled ground.--The Boston 
bred knave, to be shunned by everybody. Herald. 

© 1895 SCIENTIFIC AMERICAN, INC.



J , itutifi, �mtti,au. 
The Cotton States Exposition .  presses. Printing the na.mes of agents on circulars, 

The Cotton States Expo�ition has now been open to cards, et,c. , with type. which would have to be changed 
the  public 15 d ays and yet the visitor finds much stm for every name, would be m uch more 3xpensive. 
to be done to make a tour of the grounds with com- I,ike most th ings wh ich have any value at all, the 
fort. T h e  roads and walks are very far from the con- rubber stamp has been improved from time to time 
d i t ion of roadway " that leads down to destruction,"  un til it is  now capable of many more uses than at the 
spoken of in Scripture. The poor sinner who foots his beginning. On account of a new feature which will 
way from the en trance to the exit takes on a goodly be described further on, the rubber stam p is coming 
load of dust, bf'sides going oVer acres of corn-racking- i nto u�e for lettering boxes and packages, instead of 
broken stone. The management cannot be wholl y the old-fashioned 8tencil plate. with the result of �av­
hlamed for th is,  as labor in this section is not on ly less ing a great deal of time, besides securing a better 
abundant. but also less to be depended upon than in label in many cases. Where a merchant sh i ps goods 
northern localities. frf'quently to the same customf'r, a rubber �tamp ean 

The exhibits in the various buildings are assu ming be obtained for marking packages with the customer's 
shape, and are certainly very cred i table, though much name and address, with far greater satisfaction than 
is still to be done in this rf'spect. The most complete from the use of marking pot and brush. As rubber 
of all is the United States exhibit, including the stam ps are now manufactured, there is a steady in­
Fish eries Commission, in the same building. crease in practicable size�. " Hand stamps " 10 X 14 

'],he d isplay of varieties of living fish in glass tanks inches are now advertiRed, and they have proved as 
is tastf'ful in arrangement, and very instructive in satisfactory in u.,e as the one-line stam p with which 
conception. The bu ilding- set apart for and filled with the name of a corporation is affixed to a bank check 
the effortl> of Negro genius and skill is also very near over the treasurer's signature. Nor are these stamps 
completion and worth ily attracts m uch attention ; not confined to the printing of letters or figures. One of 
necessarily for its great perfection in finish of exhi bits. the big typewriter companies recently had a 10 X 1 2  
o r  n e w  fields o f  progress, b u t  that t h e  emancipated inch rubber stamp made, em bracing a good represen­
race has been able to "cl imb  up t he �tair" of abil ity tation of their machine. maGe from a photograph, and 
in so short a period of freedom. this is stamped on the boxes in which the machines 

The observer �ees, necessarily, plagiarism in all their are sent out to the trade. 

247 
Science Notes. 

Gilded Fabrics.-For some time past gilded or si l­
vered tulles have been i n  the market. According to 
Mr. Villon, the followin g is the process of preparing 
these fabrics : The tulle is  immersed in a one per cent 
solution of nitrate of silver. After a quartf'r of an hour 
it is d ried and then plunged into a solution of Raschig 
salt. This latter is  a salt o f  potassium of sulphonated 
h yd roxyiamine. The nitrate is immediately reduced, 
and the silver deposits upon the fibers in impermea­
bilizing them.  It then only remains to dry the tulle, 
wash it, and dry it anew. This done, it is covered with 
gold or silver in a galvanic bath formed of double 
cyanide of potassiu m  and golcl or silver. The same pro­
cess may be used for �ilvering or gilding other fabrics. 

A New Tannin Plant. -Mr. H. Trimble calls at ten­
tion in Garden and Forest to a tree that is yet l ittle 
known, but which seems capable of rendering great 
services as a source of tannin . This is the Castanopsis, 
a tree intermediate bet ween the oak and the chestnut. 
A species of this tref', C. chrysophyl la, is  found i n  Cali­
forn ia and Orf'gon. Its bark is very rich in tannin, a s  
may be seen from a comparison of the following 
analyses : 

Water, per cent. 
Castanopsis (hark) . . . . . . . . . . . .  _ .  42'72 

(wood) . . . . . • . . . . . . . .  9 75 
Quercus densiflora (bark) _ _  . _ . . .  10'31 
Ostrya virginiana (bark) . . . . . . . . 20'41 

Dry tannin. 
18'92 

3 '67 
16'12 
6'49 

Ashes. 
3'70 
0'72 

works of art and mechanics, while yet feeling a hearty The trade in rubber stamps h as been not a little 
"ympath y in their laborious education. stimulated by the i n \'ent ion of the pneu matic feature, Although this tree does not form forests in California, 

That the " expert " wi l l  never fear the efforts of the by wh ich the stam p is rendered flexible. The advan- it is neverthelesH of comparative freq uency and grows 
nm'ice is so pla inly written in this and-I dread to tage of t,he improved stamp is that it will print 011 any to a great height.  It would  seem advantageous to de­

!lay it-t be woman's building, he w ho runs nmy read. I surface. whether flat, uneven, concave, convex, or velop the culture of it for the industrial preparation of 
As the p lot of the exposition d evelops itsel f, 1 wi l l

i 
yielding, such as pasteboard boxes, packages prf'par- tannin . 

write, be it tragf'dy or comedy. Whether the  experi- I'd for the mails, etc. It is due to the flexible feature, Lighting by Lll m inescence .-In a paper read by Mr. 

Illent of a successful exhi bi t ion, with ear muffs and indeed,  that th e large sized rubber stamps above A .  Witz, before the AClademy of Sciences, the author 
chilbla ins as companions, wil l  be possible, remains as reff' rred to have come into existence, s ince the stam ps givf's the results of his attempts to measure the quantity 
the deciding �irle  of the result. formerly made could be satisfactorily used only on of energy necessary to il luminate Geissler tuhes . Til e 

Octo her 9 was a " banner day " at tile fair ; the at- surfaces that were exactly level and uni formly smooth .  figures that he has obtained show that. i n  l ighting by 

tf'nda�ce was very grr:>at :  cause·-arrival of the old In the man ufacture of rubber stamps a form of luminescence, the proportion of calorific energy as com -

" Independence Bell " from Philadelphia. printing t�'pe is set uP. st yle::; of letter being selected pared with the total energy is more feeble than in any 

I was m uch pleased with the exhi bit of acetylene gas such as i t  i s  desired to reproduce i n  the rubber, and a other luminous Rource . 

(mad e from the union of l ime and coal by heat). It is cast of the type faces taken to serve al> a matrix or The author thinks that by reducing the losses of 
compressed into Ii,quid form in steel cylinders about model for the rubber. When the mould has hardenE'd electricity to a minim um, by concentrating the light 

4 i nches in diameter by 4 feet long. Each cyl inder, sufficiently, a sheet of unvulcanized rubber is  forced i n  a confined space. by util izing the fluorescence of ('er­

which can be taken to any household and attached to i nto i t by hydraulic or other pressure, with the  result tain substances, and, final ly, by devising ('ertain special 

the p ipes, it is claimed, contains  enough liquid gas to that.. when the rubber is removed, it presents a fac- arrangements, one may hope to obtain luminous 

run six burners three hours in the evening for a simile of the type metal lettf'rs. By v ulcanizing th e sourcf'S whose photogenic rendering will be superior 
month. In this form there is. of course, no residue. rubber its quality becomes fixed, and the letters retain to the best now known. 

They attrap-t. m uch attention, as the white flames the i r  form permallentl y. The eementing  of the rubber • • • , .. 
they burn constantly show the beauty of the light and let ters to the handle or " moun t " is done with some Cycle Notes. 

t.he absolute simplicity of operation. T h e  exhibitorR preparation t.he nature of which is usual ly  guarded as In the smaller towns in France, when a fire breaks 
sa.y that experiments in manufacture so far justify the a secret. The man u facture of the air cush ion m ount out. a mes�engel' has to make t he rounds of the town 
statement that $10 per ton will be a maximum cost of involves an i nteresting feature. There is first secured summoning the firemen from thf'ir work. These m es­
the compound, but others say the cost is far greater. a rubber �heet or cush ion, on one side of which is a sengers are now mounted on bicycles, and are able to 

MEAD. series of cells, similar in appearance to a piece of summon the firemen in a m uch shorter time than for-
------....... , ..... ,-.------ honeycomb, except that the cells are square or oblong merly. 

The Rubbel' Stamp Indu stry. instead of hexagonal. These are the air cells, and A New York magistrate haR decided that the re-
BY GUSTAV HEINSOHN. they will be probably one-fourth inch deep and as large pairing of a punctured tire i s  a necessity. Wbeelmen 

While a single rubber stamp may appear insignifi- square, though various sizes are used for different have long held this idea, but it was not until a man 
cant, and i t  costs a trifle, the trade in goods of this kinds of work. The printing surface, or rubber die, is was arre�ted for violating the Sunday law by repa ir­
class has reached a Yery large aggregate and bf'come first securely cementecl upon the back or closed side of ing a puncture that the  court final ly rendered judg­
a �ource of profit to a great number of persons. It is a sheet of the cells. The opposite or open side is then ment on this importaIlt  question. 
the most widely d istributed of all the branches of rub- hermetical ly sealed by cementing i t  to another flat An English cycle insurance company has a reference 
ber manufacture. geograph ically speakin g. One m ust piece of rubber, or direct u pon the stamp handle base, department, which should be of great value to the in ­
consider that " .. hen the business man o f  Nagpur or thus forming airtight. compartments, which, under tending p urchaser of a second-hand wh eel. If the ma­
Melbourne or Rio de Janeiro or Banki pore uses a ru b- pressnre, gb'e flexibility to the printing surface and chine has been insured in the company, the would-be 
ber stamp it is not due to that article havi ng reached allow it to conform to any surface on which it  is desir- buyer, u pon the payment of a fee of twenty-five cents. 
him by accident from a distant country ; the  letters ed to print. The advantage of having a number of will be given all particulars of the age, make, and 
have been moulded and the stamp vulcanized in a small cells is that the delicate separating walls all  original price of the machine, and whether any or 
shop in h is  own city. The United States is  the home assist in supporting the rubber printing surface and what accidents the com pany has been eal led upon to 
of the rubber stamp. and the largest production of gi ving it the necessary firmness. Besides, if a few pay upon it while it was insured with them. By this  
such goods is st i l l  to be found here, but there is no ex- cells should i n  time bf'come broken, the stamp will not , lIleans the purchaser is i n  a large measure protected 
port business to speak of. The most that can be done thereby lose its form. Unlike the pneumatic bicycle against buying a stolen or misrf'presented wheel. 

in the direction of foreign trade is to operate through tire, the pneumatic rubber stamp is not rendered use- Responses from the lead ing man u facturers of the 
foreign branches, or to arrange for the colleetion of less by a puncture, since the inflation or distension of cou ntry place the output of wheels for 1895 any where 
royalties from manufacturers abroad under A merican t h e  cells is not necessary to render the stamp effect- from 400, 000 to 750,000. and that of 1896 from 600, 000 to 
patent!'. But rubher stamps are made and used ive. 1,0 )0,000. A fair average of those opin ions would 
already far beyond the lim its of patent protection- Closely related to the rubber stamp trade is the bring the prophecy for 1896 to near 750, 000 wheels. 
that is, in countries without patent laws. manufacture of Rolid rubber type. There are many The general opinion is that prices wi l l  remain about 

How many rubber stamps are made or used is past casf'S where it is desi rable to change frequently the the same as 1895. 
finding out. It is safe to say that few up-to-date matter to be printed, or starn pf'd. and for this reason a The Board of Ed ucation of Montclair, N. J., has 

business men have not sometimes a use for a rubber demand has grown up for ruhber letters which can be takf'n formal reco;rnition of bicycles as a means of 
stamp. while in a single office hundreds of different rearranged as often as desired. Formerly the frames going to and from school. At a. recent meeting the 
stamps may be used. Oue needs only to look at th e or monnt" into which were inserted the ff'et of t h e  fact that between seventy five and one h undred child­
bank checks which pass through any large business rubber t ype-so to speak-were provided with th umh- ren rode to school f'very morning on b icyeles and that 
house every day, with their stamped indorsements. Rcrews for hold ing them in place. Too frequently, some accommodation should be provided for the 

and often with stamped signatures, to gain an idea however. such �crews were apt to be ti�htelled so far wheels was considered . Th e board then ordered that 
that an enormous number of stamps must be in use. as to com press the types. rf'sulting in · bad work in racks for the wheels be put in  the d ifferent schools. 
By the way. th� banks are among the mo�t valuable printing. An im provement was devised to overcome Complaint has  been made that cycling is keeping 
customers of the rubber stamp manufacturer. Two this, by means of which each letter, as it is put in th e  young and old away from ehurch. In the suburbs 
years ag@ th e Ch emical National Bank of New York, place, is compressed with a pair of pincers, the base of of London a min ister of the Gospel preachf's a f<pec ial 
it is said. gave one order for 7, 000 rubber stam ps, t h e  letter expanding and fill ing the socket completely sermon in his ch urch for the beIJefit of cyel i sts. Every 
though of course this was exceptional , the occasion as the prel'lsure of the tool is removed. Thus the let- Sunday the wheelmen ride out to the ch urch from the 
.. eing a monetary panic when clearing house certifi- ters are prevented from fal1in� out of the handle. But city, and the mini-ter is said to have close an d atten­
cates were issued and very much unusual work was th e chif'f improvement in eon nection with ru bber type t ive audiences. The same plan has also been tried in 
necessary in ' conducting the banking business. In- work h as heen in the adaptation to it of the pneumatic this country with success. 
surance and other companies having a great number mount, so that a form of rubbf'r type is now uRed pre- The Jersey City Board of Aldermen. on October 8. 
of agents, patent medicine manufacturers whose com- cisely as a flexible hand stamp would be. -India Rub- passed Alderman McCarth y's ordinance, which pro-

pounds are sold through thousands of dealers. and ber World. vides for the impobition of a $25 fine on any person 
many other concerns have rubber stamp"! made for .. • • •  .. who th rows tacks, pieces of glass or other like material 
their agents, whose names are stamped on the adver- THE largf'st library is in Paris, the National , con- in the public highways. The object of the ordinance 
tising matter which is pouring ceaselessly through the I taining 2,200, 000 volumes. is to prevent the puncturing of bicycle tires. 
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J cieutific �lUeti,au. 
Ele u sian Remai ns. GYROGRAPH OR ARTISTIC TOP. istence. Pouches filled with eggs, to the number of 

The S tandard states that the excavations that are Our engraving shows a novelty in tops recently ad- one hundred and fourteen, have been ohserved on the 
being carried out by the Greek Archreological Society ded to the long list of interesting modifications of this back of a single female. This is the only case among 
on th;) s i �e of ancient Eleusis, a few miles from old-time toy. the Batrach ia in which the young are nourished at the 
Athenl>, have j ust yielded some results of exceptional The novelty in the present case consists in making expense of the parent, but even this toad eould not 
importance. II I  a very ancient and well preserved the point upon which the top spins produce a record be called vivi parous. 
tomb there have been found, in addition to the skele- of its movements. Another intere6ting form is the obstetrical toad of 
ton of a woman, tt number of articles, including ear · I The top consists of a heavy disk of iron secured to a llliddle E u rope. The eggs are laid by the female in a 
rings of fine gold, silver and bronze, several finger I spool on which to wind the Rtring. The spool is bored long albuminous string which is taken by the male 
rings, sixty-eight small vases of various shapes in terra axially to receive a pencil which forms the poin t on and wound about his body and thighs. The albumen 
cotta, t wo tripods, three Egyptian scarabrei and a I dries and the eggs become fastened to his body and 
small statuette of the goddess Isis in porcelain. These : there remain until hatched. 
discoveries leave no doubt of the fact that the cele- '.rhe species Nototrema and Opisthodelph ys, of Per�, 
brated mysteries of Eleusis were of Egyptian origin, carry their egg8 in a pocket formed by the unfolding 
and were borrowed from the relig'ious rites of the 

�� of the skin of the back ; the young of the  former leave 
ancient Egyptians. These important relics have been � the egg while tadpoles, t h ose of the latter pass 

deposited in the National Museum. through their entire metamorphoses while in the - ' " , . «c�:� �u,h 
IMPROVED " LONG RUN " PERFECTING ' PRINTING � Our own toads deposit their eggs in long albumin-

PRESS. � ous strings having the  appearance of a necklace of 
For somA time past there�has been quietly running in ............ I black bead�. The eggs of the frogs and salamanders 

the city of Boston a press which printl3rs who have � - Q I are deposited in more or less globular masses of the 
seen it say is destined to revolutionize the printing of I 

, " . \ . albuminous substance. We may distinguish the eggs 
such jobs as are known generically in the trade as \ \ 

of the salamanders from th ose of the frogs, for the 
" long runs " of  book and cut work. I I fo):,mer have a circular outer envelope which surrounds 

To describe the machine in the fewest words, it is a each egg. 
web perfecting press with patent offset mechanism. The tadpoles of the toad, unlike those of the frog 
It is manufactured by C. B. Cottrell & Son� Company and salamander, retain their eariy black color through-
and is the invention of the  former senior member of out their larval state. They also u ndergo their meta­
that house, now deceased. morphoses whi le  m uch smaller than the frog. The 

As shown in our engraving, the new machine in ap· 
pearance is st rong, symmetrical, evenly proportioned, 
ideal in shape and design. There is no important part 
of the press which is not easily accessible, the location 

THE GYROGRAPH. I toad tadpoles take on the adult form when they are '6,,�� literally not larger than peas. At this stage they leave 
the water in great numbers ana make long journeys 
in every direction, traveling mostly  at night, but often 
emerging from their  hiding places after a rain, thus 
giving rise to the suspicion that they have fallen with 
the rain. 

of parts being well-nigh perfect in arrangement. which the top spins. The handle is sW'iveled so that 
It is a press for printing fine work by automatic feed- the top Illay be spun while the handle is hel  j in the 

iug from a continuous rol l  of paper ; prints both sides hand. After the top is set in motion, it is placed on a 
of the sheet at one operation ; and is so constructed paper in the position shown in the engraving. The 
that there is no offset in the printing of the second pencil point then traces the intricate curves as shown. 
side. If desired, a slate pencil can be substituted for the 

This last consideration is one of the m ost im portan t lead pencil. The manufacturers state that a well 
features of the new press, for it adds the virtue of centered hard pencil with the  lead cut square acros� 
quality to that of speed. gives the l1Iost accurate curves, though not necessarily 

The surface of the second im pression cylinder is in the most beautiful. 
four sections and is covered by four tympans supplied • ' . '  • 
from rolls of paper within the cylin der. These tym - B reedi n g  Habits of Toad .. , 
pans are set to shift automatically at stated intervals. It was stated that a correspondent of Meehan's 
The movement is not slow, partial ana cont inuous, but Month l y inquired h ow it was possible to find toads no 
quick, complete and instantaneous. The entire tym- larger than peas if the tadpole is the first stage of toad 
pan covering of the cylinder shifts in one revolution, l ife. The reply of the Monthly was to the effect that 
moving the full length of the printed surface. This is toads are oviparous or viviparous, according as water 
done with  no diminution in the speed of the  press and I is or is not accessible. This is not quite true. 
no cessa tion of its printing. Every toad passes through the tad pole stage, how-

Furthermore, this  sh i fting of the tympan call be ad- ever far he may be from the water, and no case is 
j usted to suit the special needs of each job. Thu .. , the known of a toad bearing young alive, but all toads and 
surface may be changed automatically after every frogs lay eggs . It is  true that some forms pass through 
eighty impressions, if heavy cuts are in the form, or it the tadpole stage while still in the egg, and others 
may be set to wind off on 160 impressions or on 240 if carry their young in various ways. until the tadpole 
the work is ord inary book or p 'tmphlet printing. period is passed, but none of the m  ever bear young 

The paper, after printing, is cut into sheets and de- alive, as viviparous in its true sense would imply. 
l ivered (accurately jogged both ways) on the  table. It may be interesting to note some of the curious 
'rhere are no tapes and no fly. The delivery is posi- breeding habits of toads. The remarkable toad of 

The hylidre or tree toads lay their eggs in the water, 
in small  pockets, and not in strings as do the other 
toads. They also undergo their metamorphoses while 
small. One of the Mexican tree toaas is said to de­
posit its eggs in the water w hich accumulates in the 
axils of leaves and to undergo its changes high above 
the ground. 

In the spri ng of the year nearly every pond and pool 
will be found on careful search to contain numerous 
masses of al buminous jelly filled with eggs in various 
stages of development .  Nothing is more interesting 
than to bring home these eggs and watch them devel­
op from day to day. Whether they be the eggs of 
frogs or salamanders, or the strings of toads' eggs, we 
shall  see them alI ' hatch into lively little tad poles. We 
can scarcely hope to keep the frog or salamander tad­
poles until their legs bud forth and they become ready 
to l i ve on land, for it requires too long a time, but we 
may keep the toad tad poles and watch the l imbs grad­
ually appear and the tail disappear until the adult 
form is reached. The little tad poles will devour the 
slime which gathers on the sides of the aquarium, and 
they wil l  also suck the j uices of raw meat. They grow 
rapidly and in a short ti me acquire legs and lose their 
tails, and though still no larger than peas, they are 

IMPROVED " LONG RUN " PERFECTING PRINTIN G PRESS. 

tive and in its op"lration che sheet has no printed sllr­
face contact. 

The cutter is rotary, makes a sheer cut and leaves 
the edges perfectly sq uare and smooth. 

The press prints a 33 X 46 sheet, running at a con­
servative speed of 3. 500 co m pleted sheets per hour­
equal to 7. 000 impressions on one side. 

A ltogether, the Cottrell  web perfectin g press, with 
offset mechanism, may fairl y be ranked al1long the 
great achievements in printi ng machinery of the 
present day. 

South America, Pipa americana, is the most extraord i­
nary . The eggs are laid by the female, and are im­
mediately transferred by the male to the back of the 
female, to which they adhere and where they are im­
pregnated. The skin of the back is excited into 
increased activity by the presence of the eggs, and 
gradually grows up around each egg, until  it is inclosed 
in a pouch . 

Here the eggR aevelop, passing through th e tadpole 
stage, and when the form of the adult is reached the 
little fello ws emerge and take up an independent ex-

perfectly  formed toads read �' to take up a terrestrial 
life,-F. P. G.,  i n  Outdoor World. 

• • • • • 
A RIUTRR'S telegram of September 1 1, from Berne, 

reported t he fall of a huge mass of ice from the Altels 
Glacier upon the hamlet of Spitalmatte, in the Upper 
Gemmi Pass, causing the death of at least ten persons 
and the loss of, it is estimated, two h u nared head of 
cattle. A stretch of land nearly two mi les in length 
has been overwhelmed and the pass has been partially 
blocked. 
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NEW FLYING MACHINE. 

Our readers will recollect that we d evoted some at­
tention in the past to Herr Lilienthal, of Berlin, and 
bis experiments in soaring. Now it is Mr. Percy S. 
Pilcher, Lecturer on Marine Engineering at Glasgow 
University, who, basing his inventions upon that of 
Herr Lilienthal, has produced two winged creations, 
and by their aid has taken sundry flights in midair. 
At times he has ri�en to an altitude of twenty feet, oc­
casionally hovered kite-li ke for a space and then de· 
scended on the spot he left; while, upon other trials, 
he has hastened before the breeze for considerable dis­
tances ere regain ing his feet. Mr. Pilcher's machines 
are light structures of wood and steel supporting a 
vast spread of wing and braced with piano wire. The 
wings themse lves, which are made of nainsook-a sort 
of muslin original ly  manufactured in India-have an 
area of 150 sq uare feet ;  and each machine, a� our pict­
ures ind icate, possesses a vertical and horizontal rud­
der of circular shape, the one cntting the other at right 
angles. The former, which is rigid, serves to keep the 

J ( itutifit �mtritau. 
LUlDlneaeence. 

What has generally been called phosphorescence is 
well known to be the effect of oxidation in the case of 
phosphorus itself, and in that of decaying wood or 
other organic matter which under certain conditions 
shines in the dark. Wiedemann has shown that the 
shining of Balmain's luminous paint, and generally of 
the sulphides of the alkaline earths, is accompanied 
with chemical action. A long period of l uminosity 
after the removal of the source renders highly proba­
ble the existence of what he now calls ehemi-Iumines­
cence. A large n umber of substances, both inorganic 
and organic, have been examined both by direct action 
of light and by the action of cathode rays in a control­
lable vacuum tube' through which sparks from a pow­
erful electrical infl uence machine were passed. Care· 
ful examination with appropriate reagents before and 
after exposure was sufficicnt tt) determine whether any 
chemical change had been pToduced. Th us the neu­
tral chlorides of sodium and potassium,  after being 
rendered luminous by action of cathode rays, were 

THE PILCHER FLYING MACHINE. 

THE LATEST FORM OF FLYING MACHINE. 

machine's head to the wind, while the latter arrests an I thereby reduced to the condition of subch loride, so as 
inclinat ion to pitch sideways-a common v ice in  all 
like inventions. 

The great d ifficulty with winged aeronauts is the un­
certain q uality of the wind, for a steady, unvarying 
breeze is never to be calculated upon. Indeed, the 
sudden, unexpf'cted s ide puff often brought disaster in 
its  train  to Mr. Pilcher until he hit  upon a means of  
circumventing it . He now draws his  wing tips i n  with 
a bend, which renders a flying machine safer and more 
stable. Speaking generally, these experiments in fly­
ing or soaring are being made with a view to master 
the art of aerial balance and safe landing. Then, 
when the golden era dawns, when a screw propeller or 
flapping wings are introduced, and a power d iscovered 
to work them, gentlemen like Messrs . Lilienthal and 
Pilcher will spring gayly  aloft to emulate the carrier 
or tumbler pigeon, and put a girdle round the earth in 
a morning . May the necessary discovery of a new 
power be speed ily made I Meanti me Mr. Pilcher, on a 
fresh pair of wings with a sail area of no less than 300 

feet, pursues his plucky experiments at Cardross, in 
Dumbartonshire, before numerous admirers.-From 
Black and W hite. 

to give a distinctly alkaline reaction. Many sub­
stanl'es, moreover, which manift'st no luminescence at 
ordinary temperatures after exposure, or which do so 
for only a short time, become distinctly luminescent 
when warmed. This striki ng phenomenon is s ufficient 

to warrant the use of a special name, thermo-I umines· 
cence. Among such substances m ay be named the 
well known sulphides of the alkal ine earths, the h a­
loid salts of the allmli metals, a series of salts of th e  
zinc and .alkaline earth groups, various compounds 
with aluminum, and various kinds of glass. Some of 
these after exposure give intense colors when heated, 
even after the lapse of days or weeks. That the vi bra­
tory motion corresponding to the  absorption of l umin­
ous energy should maintain itself for so long a ti me as 
a mere physical process is highly  improbable, if  not un­
paralleled. That it should become locked up, to be 
subsequently evoked by warming, certainly indicates 
the storing of chemical energy, j ust as the storage bat· 
tery constitntes a chemical accumulator of electrical 
energy. Other indications that luminescence is as 
much a chemical as a physical phenomenon are found 
i n  the fact that the sudden solution of certain sub-

249 
stances is accompanied by the manifestation of ligh t, 
i f  they have been previously sub3ected to luminous 
radiation, but not otherwise ; that alteration of color 
is brought about by such exposure ; and that friction 
or crushing may cause momentary shi ning in such 
bodies as sugar. There is no conclusive direct evidence 
thus far that such luminescence as vanishes instantly 
upon the withdrawal of light is accompanied by chemi­
cal action. But Becquerei demonstrated long ago wi t  h 
his phosphoroscope that there iR a measurable d uration 
of luminous effect when to the unaided eye the d i sap­
pearance seems instantaneous. * Wiedemann now 
shows that when this d uration is considerable there is  
generally chemical ch ange. Since d u ration is only a 
relative term, it seems highly  probable that even cases 
of instantaneous luminescence, commonly called fluo­
rescence, are accompanied with chemical action on a 
very minute scale, and that all luminescence is there­
fore jointly physical and chemical in character. We 
have thus color evoked by the d!rect action of light, 
which disturbs the atomic eq uilibrium that existed be-

fore exposure, and the manifestation of such color 
contiu ues only until the cessation of the chemical ac­
t ion th us brought into play. 

The influence of very low tem rerature upon lumi· 
nescence and photographic action has been studied by 
De war. t 'I'he effect of l ight upon a photographic 
plate at the temperature of liquid ai t' - 180' C. is reo 

d uced to only a fifth of what it is at ordinary tempera­
ture ; and at -200' the red uction is sti ll grea ter, while 
all other k inds of chemical action cease. In l ike man­
ner, at _800 calciu lIl sulphide ceases to be luminescent ;  
but,  if i lluminated at  this low temperatu re and then 
warmed, it  gives out light. At the  temperature of 
liq uid air man y  substances manifest luminescence 
w h ich ordinari ly seem almost incapable of it ; such are 
gelatine, iyory, and even pure water.-W. Le Oonte 
Stevens. 

. 4 .  I .  

AUSTRALIA. has a population of less than 5, 000,000, 
but economists declare it could snpport 100,OGO, OOO 

with ease. 

* Becquerel, Comptes Rendus, xcvi, 121. 
t Chemical News, lxx, p. 252, 189�. 
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Hor.ele.. Carrla&,e. In France. _ 
The time seems approaching when automatic road 

carriages, propelled by steam, electricity, or petroleum. 
will come into g-eneral use and take away from the 
patient horse the worst part of his daily toil. The 
odds, at present, seem to be rather in favor of pe­
troleum. A most interesting competition has recently 
taken place in France between varied specimens of 
motor carriages. The course prescribed was from Paris 
to Bordeaux-a distance of 358 miles-and back again, 
any vehicle to stand d isqualified if it consumed more 
than one hundred hours on the road. The big prize 
of the day-40,OOO francs ($7, 720)- was for four-seated 
carriages, which was won by Les Fils de Peugeot 
Fr/;lres, while Messr�. Panhard & Levassor secured 
second place with a two-seated carriage, making the 
roun d  trip iu twenty-four hours and fifty-three min­
utes. 

The winning conveyances were propelled by gaso­
line. and the rate of speed was about 15 miles an hour, 
which is regarded as an extremely creditable perform­
ance, the long lines of hills being taken into account. 
These hills appear to have proved too much for the 
carriages propelled by electricity, of which only one 
got through, the others having abandoned the contest. 
One of the steam carriages was brought to a standstill 
at Versailles early in the race, owing to an accident. 
and the others lost time by frequent stoppages of five 
and ten minutes, made for the purpose of taking in 
coal and water. The electrical conveyances had also 
to stop, from time to time, to renew their dynamic 
charges, but the petroleum machines carried enough 
force for a tweuty-four hours' run, and on the return 
j ourney the run was made without a single stop. In 
comparing the merits of the different propelling 
ag-ents. the  palm must, so far. be awarded to petro­
leum. which is clean and can be easily carried. The 
ord inary feeder used for short distances contains less 
than 4 quarts of oil, which will last over a journey 
of 20 miles, or two and one·h alf bourse For long dis­
tances, a receptacle capable of holding enough petro­
leum for a run of at least twenty or tweuty-four 
hours is provided. 

We hear also of bicycles propelled by petroleum , iu 
which great i nterest has been exhibited, and hal f  a 
dozen of such machines started in the race to Bor­
deaux. one, at least. holding its own among the larger 
vehicles. It is believed that light  petroleum bicycles, 
tricycles and even four-wheelers, will soon come into 
general use, which will tend to relieve lady cyclist� 
from the necessity of wearing short skirts. Alto­
gether, it seems that petroleum is destined to become 
the popular agent for solving the problem of traffic 
and conveyances without horses in the streets of great 
cities and on smooth country roads. 

It has al ready made a!.'tonishing headway in the 
uses and industries of the world. In Japan it has be­
come almost the sole illuminant, and on the Caspian 
Sea the Russian steamers burn nothing el'le for their 
engines. 

In commenting on the success of the horseless vehi­
cles propelled by petroleum, in the race bet ween Paris 
and Bordeaux. a leading English journal says : 

" Why is it that we are so slow in this country to 
take u p  im provements of such immense social import­
ance ? Ours is the land of machines and ma�hinel'Y, 
of ski l led inventors and colossal enterprises, yet in 
many respects England lags behind the whole civilized 
world in availing herself of the d iscoveries of science. 
There is not as much use made in the whole of London 
of the telephone as in one single quarter of Washing­
ton City, and. there are prairie towns in tbe west of the 
United States more magnificently lighted by electricity 
than the best street of London. Electric tram cars 
and tram cables may be seen in many and many a city 
abroad, while here they are still novelties. Years ago 
the-tourist might have watched fl. detached electric or 
petroleum phaeton quickly threading the thickest 
crowd of carriages in the Place de l'Op�ra, at Paris; 
and now we have Frenchmen again. instead of the 
countrymen of Watt and of Stephenson, acting as pio­
neers to the new age which will certain ly effect the 
deliverance of great cities from horse traffic, and of the 
horses themselves from a cruel and destructive use of 
their strength. 

" It is a circumstance which has been freq uently 
commented on, that there are no horseless conveyances 
other than cycles and a few cable tram cars in Lon­
don. The reason is said to be that the law restricts 
the adoption of horseless vehicles in England to a very 
great extent. They are all subject to conditions upon 
which alone locomotives of primitive construction, 
steam rollers, etc., are suffered to go through the 
streets. A man must go before with a red flag, and the 
speed must be under four miles in the countrv or two 
i� the town. The restriction was probably v�ry well 
before the days of rapid transit. and it may be very 
well yet in its application to heavy locomotives. It 
was no doubt intended to guard against accidents due 
to the frightening of horses. But borses, like human 
beings, soon become accustomed to new and strange 
sights. and are nowadays seldom frightened even by 
the railway locomotive ; besides, it is absurd to class a 

'titutifit �lUtritJu. 
light carriage with a road locomotive or steam roller, 
because its motive power is steam, gas, petroleum , or 
electricity. But since the successful experiments re o 
cently made in France. London seems to have caught 
the gleam of a ray of hope that horseless cabs and 
omnibuses may soon be seen in her streets. Mr. Shaw­

Lefevre, president of the local go\"ernment board. has 
introd uced int.o the  House of Commons a bill intended 
to permit such carriages to be used, and they will no 
doubt soon become a common sight in the streets of 
London, a s  they are now in the streets of Paris, Havre, 
and other French cities." 

C. W. CHANCELLOR, Consul. 
Havre, June 24, 1895. 

• ' .  I • 
SIR DOUGLAS GALTON, PRESIDENT OF THE BRITISH 

ASSOCIATION. 

Captain Sir Douglas Galton occupies the honorable 
post of president of the Briti sh Association in succes­
sion to the Marquis of Sa.lisbury. He has justified his 
selection for this com pliment b y  long and valuable 
services in various fields. Son of the late Mr. J. H. 
Galton, of Worcester, he was born in 1823. He was 
educated at Rugby an d  at the Royal Military Acade­
my, Woolwich. Having joined the Royal Engineers, 
Douglas Galton soon showed his abilitiel'. He had to 
do with the removal of the wrecked Royal George be­
fore he was twenty ; then he served in the Mediterra­
nean and on the Ordnance Sun'ey. The first of a long 
series of secretariats began in 1848, when he acted in  
this capacity on  a royal commiss ion relating to the 

SIR DOUGLAS GALTON, PRESIDENT OF THE BRITISH 
ASSOCIATION. 

use of i ron in railways. He next was appointed In­
spector of Railways ; in  1857 Chairman of the Commis­
sion dealing with submarine cables ; and in 1862 As­
sistant Under-Secretary for War. B ut merely to 
recount all Captain Galton's services would be weari­
some. He has had connection with commissions and 
congresses innumerable, while for twenty years he has 
been General Secretary of the British Association, over 
which he will soon be prl'siding at Ipswich. He was 
created C. B. 1865, and knighted in the Jubilee year. 
Sir Douglas has managed , by genial suavity allied to 
wide knowledge, to accomplish excellent work, a s  well 
as to make many friends. -Illustrated London News. 

. �  . . .  
Teaching o f  E ngli sh i n  {lo]]ege. 

Disgraceful is a strong word. but. in the opinion of 
Professor Goodwin. of Harvard, it is a proper word to 
apply to conditions in his own and other similar institn­
tions. " The colleg!:'," he says. " must do something- to 
redeem herself from disgrace, " the disgrace being the 
paltry knowledge of the Engli!'lh language Tlossessed 
by many of the students. Equally severe criticism is 
made, on the same point. of Uncle Sam's Military 
Academy at West Point .• by the Boarel of Visitors for 
the year 1894. While h ighly commending the work of 
this institution in ma.ny respects. the Board's report 
laments the " lack of faci lity of expression " on the 
part of many of the cadets. The Committee on Dis­
cipline and Instruction w·ere " painfully impressed " 
by the English examination, and recommended that 
more time be given to this  language and its literature, 
only two hundred and ten hours being a llotted to such 
study during the four years' cour!'e. The Visiting 
Committee on Composition and Rhetoric of Harvard 

[OCTOBER 19, 18<)5. 
University made similar criticism with respect to that 
institution in 1892 and again in 1894. Commenting on 
these facts, the Public Ledger, Philadelphia, says 
editorially : 

" The responsibility for this regrettabl' state of 
affairs rests partly upon the colleges and universities, 
and partly upon the preparatory sch ools. The West 
Point. Visiting Board recommend a more stringent 
English entrance examination, and if  all the universi­
ties would insil't upon this. the preparatory schools 
would give more atteu tion t� the subject. As long as 
it is assumed that the student has been well taught in 
English before he enters college. the preparatory 
schools will exploit foreign languages and the higher 
mathematics at the expense of English. The universi­
ties cannot be expected to instruct students in the 
fundamental principles of the m other tongue ; but 
they can, and should, insist upon a searching ex­
amination in English when the student applies for 
admission. 

" It has been said with great force th at nobody can 
be thoroughly grounded in his native tongue unless 
he has some. knowledge of a foreign one ; but the first 
duty of the academies is to teach our youth how to 
use the language of Milton and Shakespeare with pro­
priety. if not with elegance. That there is great need 
for better Engli!lh imtruction in all our schools is quite 
evident. The ordinary vernacular of the street shows 
that plain ly enough, and the youth who can write a 
flaw less English letter of any length is an exception. 
Our tongue does not come to all of us in its purity like 
an inspiration. If we would learn its peculiarities and 
show its pitfalls, we must m ake it  the study of a li fe­
time and must lay a good foundation at a very early 
age." 

. ' . .  
[FROM NATURE.] 

Alteration in tile Colors of Flowel'8 by Cyanide 
F u mes. 

It is well known that the yellows of some insects are 
turned to red b y  the fumes from potassium cyanide; but 
I have not, after some inquiry. been able to obtain aBY 
literature describing the effects of such fumes upon the 
colors of flowers. 'l'he  reactions I have observed are 
very curious, and while it seemR improbable that they 
are hitherto wholly unknown, it may not be amiss to 
direct attention to them. 

A few lumps of the cyanide are placed in a corked 
tube covered with a little cotton, and the flowers are 
placed on the cotton. It is probably necessary that 
the day should be hot or the tuhe slightly warmed. 
The pink flowers of Cleome integrifolia and Mona l'd a 
fistulosa turn to a brilliant green-blue and finally  be­
come pale yellow. A purple-red verhena becomes 
bright blu!:'. then pale yellow. The purple flowers of 
Solanum Elmagnifolium go green· blue and then yel low. 
The white petals of Argemone platyceras turn yellow, 
the natural color of A. mex icana. The pale yellowish 
flowers of Mentzelia nuda turn a deeper ·yellow. 
Flowers of Lupinus argent!:'us, var. , turn pale yellow. 
White elder (Sambucus) flowers turn yel low. The 
scarlet flowers of Sphreralcea angustifolia turn pale. 
d ull pink. resembling somewhat a natural variety of 
the same. Any of your readers will doubtless obtain 
similar results with the flowers growing in their 
vicinity. T. D. A. COCKERELL. 

Las Cruces, New Mexico. 

.. l e t . 

Pai n t i n &,  I " on Work. 

In a recent communication to the American Society 
of Civi l Engineers, Mr. E. Gerber gives the results of a 
careful investigation into the present state of a n um­
ber of bridges which had been painted with one of 
several classes of paint. In all cases rust was found 
to a greater or less extent, occurring always in spots 
in the center of clean metal. Most of th is, how­
ever, was th in, and was as bad in new structures as in 
old . It was, however, found that the iron oxide pain t s  
adhered more firmly to the metal than the leaQ 
paints, only one case being found in which the latter 
adhered well and was tough. It is, however. suggested 
that much of this brittleness was due to adulteration 
of the oil by turpentine. benzine. or other petroleum 
products. There is more likelihood of such adultera­
tion with lead paint!> than with iron , as they are more 
difficult to spread , and there is thus more temptation 
to dilute the oil . In some cases bridges coated with 
iron oxide eleven or twelve years ago were !'till in good 
condition, without having been repainted_ Only two 
of the bridges examined had been painted w ith car­
bon or asphaltum paints. but the condition of thi ngs in 
these two cases was foun d  to be 1I0t altogether sat is­
factory, as in neither case was the coating tough and 
adherent. The metal had. however, been protected by 
them. Mr. Gerber considers that too li ttle attention 
has, in the past. been paid to thoroughly cleaning the 
metal before the first coat of paint  is appl ied. Most of 
the rust spots found had apparently been there from 
the outset, and had done no harm so long as not too 
far advanced. The best plan of securing clean sur· 
faces. in  Mr. Gerber's opinion. would be to coat the 
metal with linseed oil as it left the rolls. 
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TURTLES IN THE ZOOLOGICAL GARDEN AT 
HAIIrIBURG. 

When the keeper goes early in the morning to the 
large new turtle cag-p of the reptile gallery of the Zoo· 
log-ical Garden at Hamburg with a basket filled with 
green vegetables, when he fills thp long crib, which, 
with its crossbars, resembles a cattle rack. then therp 
is life and movement among the amphibians. Some 
remain quiet even then, with their heads drawn in, 
perhaps enjoying a sweet morning nap, and others 
crawl slowly along, payi ng- little attention to their sur­
rounding!'. One  would scarcely imagine that these crea­
tures would >'0 q uickly notice the presence of the keeper 
with the food. One after another hastens to the rack, 
but a few. like the i m mense sea turtle. with the fin· like 
front legs, turn in disgust from the plant food. and the 
long-tailed alligator turtle. a real beast of prfly. sim ply 
watches the others at their food. It need scarcely be 
explained that later meat and fish will be provided 
for them. 

There are now 102 turtles in the Hamburg Garden, 
which represent 32 different species.-Illustrirte Zeit-
ung. 

• • • • •  

The Size of t h e  Solar System. 

BY J. E. GORE, F.R.A.B.  
As my readers are awarp, the solar sy�tem consists 

J t itutifit �mttitau. 
from the earth as the IiItandard of measurpment for the the planets from the sun are as follows, in round num­
solar system and the distance of the stars. bers : Mercury, 35, 909,000 miles ; Venu�. 67,087, 000 ; Mars. 

The relative distanct's of the planets from the sun 141. 384, 000 ; the minor planets, 193, 000. 000 to 395,470, 000 
have been determined by astronomical observations, m i les ; Jupiter, 482, 786, 000; Saturn, 885, 105, 000; Uranus, 
and are reprp!'ented approximately by thfl fol lowing 1.779, 990,000: and Neptune, 2, 788. 800, 000. This makes 
figures, the eart.h's mean distance from the sun being the diameter of the solar system. so far as at present 
taken as unity : Mercury, 0 '387; Venus, 0 '723; the earth ,  known. about 5. 578 mill ions of miles. Across tbis vast 
1 '0; Mars. 1 '523; the minor planets, 2 '08 to 4 '262; Jupiter, space lig-ht. traveling at the rate of 186, 300 miles per 
5 '203; Saturn, 9 '538; Uranu�, 19 '183; and Neptunfl, 30 '055 ; second would take eight hours ninetpen minutes to pass. 
or, taking the earth's mean distance from the sun as But vast as this diameter really is, com pared with 
1, 000. the d istance of Mercury will be represented thp size of our earth, or even with the distance of the 
by 387; Venus, 723; Mars, 1, 523; the Illinor planets, moon, i t  is very small indeed when compared w ith the 
2, 080 to 4. 262; Jupiter, 5. 203; Saturn, 9, 538; Uranus, dilStance of even the nearest fixed star. from w hich 
19, 183; and Neptune. so.otIi, These are the mean or light takes over four years to reach us. The most re­
average distances, the orbits not being exact circles liable measurps of the distance of Alpha. Centauri, the 
but elli pses of various eccentricities, that of Mercury- nearest of the fixed stars, places it at  275, 000 times 
among the large planets-being the most eccentric the sun's di::ltan<'e from the earth, or about 9. 150 times 
and that of Venus the least so. Among the minor the d istance of Neptune from the sun. If we repre­
planets the eccentricities vary from 0; or a perft'ct sent the diametpr of N pptnnp's orbit by a circle of two 
circle. to 0 '44. the value found for a small planet dis· inches in diameter, Alpha Centauri wou ld  lie at a dis­
covered by M, Wolf in Novembpr, 1894, tance of 762 feet, or 254 yards, from the center of the 

The first scientific attempt to determine the sun's small circle, If we make the circle representing Nep­
d istance from the earth seems to have been made by tune's orbit two feet ill diameter, then Al pha Centallri 
Aristarchus, of Samos. His method was to note the would be distant from the center of this circle 9, 150 
exact time when the moon is exactly half full, and then feet, or about 1% miles. 
to measure the apparent angle hptween the centers of As the volumes of spheres vary as the cubes of their 
the sun and moon, It is evident that when the moon ' diameters, we have the volume of the sphere which 

TURTLES IN THE ZOOLOGICAL GARDEN AT HAMBURG. 

of a number of planets revolving round the sun as  a 
center, and of subord inate systems of satel lites re\'olv­
ing round the planets, or at least round some of them. 
Our own earth is one of these planets, the third in or­
der of distance from the central luminaJ'Y, which forms 
the common source of light and heat to all the mem­
bers of the system. In addition to the planets and 
satellites, there are also some comets which form per­
manent members of the solar system. Some of these 
comets revolve round the sun in very elongated orbits, 
while the planets revolve in nearly circular orbits. 
A consideration of the absolute size of this planetary 
system and its relative size compared with that of the 
universe of stars, or at least the universe visible to us, 
may prove of intere�t to the general reader. 

To dptermine the size of the solar system, it i s. of 
course, necessary. in the first place, to ascertain the 
dimensions of the planetary orbits with reference to 
some standard, or unit of measu\'ement, as it is term­
ed. The unit of measurement adopted by astron­
omers is the sun's d ist.ance from the earth. As the 
earth is the third planet in order of  distance from the 
sun, this distance is. of course, an arhitrary unit. We 
might take the mean d istance of Mercury from the 
sun as the unit. but as we refer all our mea!'urements 
to terrestrial standards, and the diameter of the earth 
is used in the mea8urement of the sun's distance. it 
is found more convenient to take the sun's distance 

is half full the earth and sun, as seen from the moon, extends to Alpha Centauri 766, 000 million times the 
must form a right angle with each other, and if we volume of the sphere containing the  whole solar sys­
could then measure the angle between the sun and tern to the orbit of Neptune, If we rppresent the 
moon, as seen from the earth, all the angles of th e sphere containing the solar system by a grain of shot 
right-angled triangle formed by the sun, moon and one·twentieth of an inch in diameter, the sphere which 
earth would be known, and we could deduce at once extends to Alpha Centauri would be reprpsented by a 
the relative distances of the sun and moon from the g-Iobe 38 feet in d iameter. 
earth .  This method is, of course, perfectly correct in It wi l l  th us be seen what a relati vely small portion 
theory, but in practice it would be impossible, even of space the solar system occupies com pared with the 
with a telescope, to determine the moment when the �phere which extends to even the nearest fixed !ltar, 
moon is exactly  half full, owing to the irregularities of But this latter sphere. vast as this is. i" Itg-ai n relatively 
i ts surface. Aristarchus had n� accurate instrument�' 1 small compared with the size of the sphere which 
and no knowledge of modern trigonometry, but by contains

, 
t
,
he g reat m�jori t\, of the vi�ible stars, Alpha 

means of a tedious geometrical method he concluded CentaurI IS  an exceptIOnally near star. Most of the 
that the sun is nineteen times further from the earth stars are at least ten time� as far away. and probably 
than the moon. This result we now know to be far many a hundred times further off. A sphere with a 
too small. the sun's distance from the earth being in radius 100 times greater than the d istance of Alpha 
reality about three hundred and eighty-eight times Centau ri would have a mill ion times the volume, and 
the moon's distance. therefore 766. 000 billion times the vol ume of the sphere 

In modern times the sun's distance has been deter- which contains the whole solar system I 

mined by various methods, The most recent results From these facts it will be seen that enormously 
tend to show that the Run's parallax, as it is termed, large as the solar system absolutely is, compared with 
cannot differ m nch from 8 '81 seconds of arc. The solar the size of our own earth, it is. compared with the 
parallax is the angle subtended at the slln by the size of the visible universe, merely as a drop in the 
earth's sem i-diameter. A parallax of 8 '81 seconds implies ocean, -Knowledge, 
that the earth's mean distance from the sun is about • I" • 
92,790,000 miles. Multiplying this number by the fig- THE largest landed estate is that of the Czar Nicholas 
ures given above, we find that the mean distances of of Russia, 100,000,000 acres. 
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J t ltntif it �mttltJn. 
HoW' Goodyear Became a Robber Inventor. pentine, and adding lampblack enough to give it the The Roxbury company had manufactured vast 

The ruinous failure of the earliest American robber desired color, he produced a composition which he q uantities of shoes and fabrics in the cool months of 
manufacturer�, says a writer in the Boston Com- supposed would perfectly answer the purpose. 1833 and 1834, which had readily been sold at high 
mercial B ulletin ,  arose from the fact that they began He  invented a machine for spreading it, and made prices ; but, during the following summer, the greater 
their costly operations in ignorance of the qualities of some specimens of cloth, which had every appearance part of them had melted. T wenty thousand dollars' 
the material which they had to deal with. No one of being a very useful article. The surface, after be- worth had been returned, reduced to the consistency 
had discovered any process by which India ru bber ing dried in the sun, was firm and smooth ; and Mr. of common gum, and emitting an odor so offensive 
once dissolved cou ld  be restored to i ts original con Chaffee supposed, and his friends agreed with him, that they had been obliged to bury it. New ingredi­
stituency, and the importance of this item was over- that he had made an invention of the utmost value. ents had been employed, new machinery applied, but 
looked until many men had been ruined. At this point he invited a few solid men of Roxbury, still the- articles would dissolve. In some cases. shoes 

It was in the year 1820, the same writer continues, Mass . , to look at his specimens and listen to his state· had borne the heat of one summer and melted the 
that a pair of India rubber shoes was seen for the ments. He convinced them. The result of the con· next. The wagon covers became sticky in the sun 
first time in the United States. They were covered ference was the ROXbury India Rubber Com pan y, in- and rigid in the cold. 
with gilding, and resembled in shape the shoes of a corporated in February, 1833, with a capital of $30,000. The directors were at their wits' end ; since it re­
Chinaman. They were handed about in Boston only The progress of this com pany was amazing . . Within qu ired two years to test a new process, and meanwhile 
as a curiosi ty . Two or three years afte-r, a ship from a year its capi tal was i ncreased to $240.000. Before they knew not whether the articles made by it were 
South America brought to Boston 500 pairs of shoes, another year h ad expired, this was increased to valuable or worth less. If they stopped manufactur­
thick, heavy, and ill·shaped, which sold so readily as $300,000 ; and in the year following, to $400,000. The ing, that was certain roin. If they went on, they 
to invite further im portations. The business increased cOlll pan y man ufactured the cloth invented by Mr. might find the product of a whole winter dissolving 
until the a.n nual importation reached half a million Chaffee, and many articles made of that cloth, such as on their hands. The capital of the company was al­
pairs, and India rubber shoes h ad become an article coats, caps, wag-on curtains and coverings. Shoes ready so far exhausted that, unless the true method 
of general use. made without fiber were soon introduced. Nothing were speedily discovered, it would be compelled to 

The manner in which th ese shoes were made by the could be better than the appearance of these articles wind up its affairs. 
natives of South America was fre-quently described in when they were new. They were in the highest favor, The agent urged Mr. Goodyear not to waste time 
the newspapers, and seemed to present no difficulty. and were sold more rapidly than the company could u pon minor improvements, but to direct all his efforts 
They were made much as farmers' wi ves made candles. manufacture them. to finding out the secret of successful ly workin� the 
The sap being collecte-d from the trees, clay lasts were The astonish ing- prosperity of the Roxbury company material itself . . The company could not buy his im· 
dipped into the liq uid twenty or thirty times, each had its natural effect in calling into existence similar proved inflator ; but let them learn how to make an 
layer being smoked a little. The shoes were t hen ee.tablishments in other towns. Manufactories were India rubber shoe that would stand the summer's 
h ung up to harden for a few days ; after which the sta rted at Boston, Framingham, Salem, Lynn, Chel· heat, and there was scarcely any price which it would 
clay was remo\'ed, and the shoes were stored for some sea, Troy , and Staten Island with capitals ranging not gladly give for the secret. 
months to harden them still more. from $100,000 to $500,000 ; and all of them appealed to The worst apprehensions of the directors of this com· 

Nothing was more natural than to su ppose that prosper. There was an India rnbber mania in those pany were realized . The p ublic soon became tired of 
Yankees could do this as well as Ind ians, if not far years similar to that of petroleum in 1864. Not to in- buying India rubber shoes that could only be saved 
better. The raw Ind ia ru bber could tben be bought vest in India rubber stock was regarded by some d llring the summer by putting them into a refrigera· 
in Boston for five cents a pound, and a pair of shoes shrewd men as indicative of infe-rior business talen ts tor. In the th ird year of the mania, India rubber 
made of it brought from $3 to $5. Surely here was a and general d ullness of com prehension. stock began to decline, and Roxbury itself finally fell 
promising basis for a. new branch of manufacture in The exterior facts were certainly well calculated to to $2. 50. Before the close of 1836, all the companies 
New England. It happened, too, in 1830, that vast lure- even the most wary. H ere was material worth had ceased to exist, their fal l involving many hnn­
quantities of the raw gum reached the United States. only a fe w cents a pound, out of which shoes were I dreds of families in heavy loss. The clumsy, sh ape­
It came covered with hides, in masses, of which no use quickly made, which brought $2 a pair I It was a less shoes from South America were the only ones 
could be made in America ; and it remained unsold, plain case. Besides, - there were the India ruuber com- which the people would buy. It was gE'nerally sup­
or was sent to Europe. panies. all work ing to th�ir extreme capacity, and sell· posed that the secret of their resisting heat was that 

Patent leather suggested the first American attempt ing all they could make. Such were the conditions they were smoked with the leaves of a certain tree, 
to turn India rubber to account. Mr. E. M. Chaffee, of the trade when Charles Goodyear visited the New peculiar to South America, and that nothing else in  
foreman o f  a Boston pat.ent leather factory, conceived York office of the  Roxbury Rubber Company to  sug- nature would answer the purpose. 
the idea, in 1830, of spreading India rubber upon cloth, gest some improvemen ts in inflating a life preserver The $2,OOO,00U lost by these companies had one re­
hoping to produce an article which should possess the manufactured by the com pany. To his surprise the suIt wh ich has proved to be worth many times that 
g-ood q ualit ies of patent leather, with the additional agent took him into his confidence and explained that sum : it led Charles Goodyear to underta ke the in ves­
one of being waterproof. In the deepest secrecy be the prosperity of all the India rubber com panies in tigation of India rubber. That chance conversation 
experimented for several months. By d issolving a I the United States was onl y apparent ; th at they need- with the agent of the Roxbury company fixed his 
pou nd of India rubber in three quarts of spirits of tur· ed an ingenious inventor to save them all  from ruin. destiny. 

RECENTLY PATENTED INVENTIONS. 

E ngineering. 

WATER TUBE BOILER. - Fl·ank Printz, 
New Orleans, La. This is an improvement in boilers 
having a steam drum supported ou water legs which 
connect it with muu drums, and provides a duplicate 
construction and combination of pipe coils with valve 
attachments whereby a portion of tbe apparatns may be 
isolated, while its duplicate is left intact, to facilitate re­
pairs, etc. The maiu portion of the generator proper Is 
inclosed by a metal casing having a hinged top and sides 
to facilitate . access thereto, and is preferably lined 
with asbestos and fire tile np to the height of the fire 
box. 

RallW'ay Appliances. 

CAR COUPLING. - And rew J. Clark, 
Madison Station, Miss. Upon the front of a coupling 
bead at the forward end of a spring-pressed draw bar are 
hooks projecting from the top and bottom sides o f  
draught hook bodies, there being a tripping dog above 
the coupling head blOCk, and lIexible connections be· 
tween the hooks and tripping dog, and means for operat­
ing the connections from a car, the locomotive, or the 
ground. With this improvement the cars are coupled 
automatically as they come together, the coupling work· 
ing equally well on a straight track or on curves, and 
whether the car tracks are of the same or different 
heights. 

AIR BRAKE. - John M. Hur�t, Salt 
Lake uity, Utah. This invention provides for retaining 
the air in the brake cylinders while recharging the aux­
iliary reservoirs, and consists of a pressure-retaining 
valve, a pressure-retaining reservoir, a valve interposed 
between the triple valve and the retaining valve, and a 
retainin!!: pipe connecting the train pipe with the inter· 
posed valve. Each car exhausts its own air, and the 
amonnt is shown by the gage on the engine, while the 
pressure in all the brake cylinders of the train is equal­
ized and the air now lost in applying the brakes is 
saved. 

CAR FENDER .-Alexanrlel' S. Wi l liams, 
Long Island City, N. Y. This fender consists of rods 
or bars bmged together to form a lazy tongs structure 
adapted to be collapsed or distended, rollers adapted to 
travel on the rails being located on the lower portion of 
the fender. These fenders are designed to be placed at 
each end of a car, and when the car is placed in a shed 
the fendeN fold up in small compartments beneath the 
dashboard. 

SWITCH MECHA.NISM.-Sumter B. Bat­
tey, New York City. This is an improvement on a 
formerly patented invention of the same inventor, and 
provides a mechanism more especiallv de�igned for nse 
on street railroads, and enabling the operator in charge of 
the car to readily set the switch according to the direc­
tion ID which the car should travel. 

Electrical. 

ELECTRIC MOTOR.-Addison E. Boggs, 
A.llegheny, and Fremont J. Cleaver, Beltzhoover, Pa. 
This is a motor especially adapted for direct connection 
with the machine to be driven or with line shafts or car 
axles, or for use in connection with gearing or pulieys 
and belts, for diminishing or increasing the speed. A 
field magnet is secured to one side of a wheel and an 
armatnre is mounted on the axle, while a commutator 
wheel is monnted on the boss of the armature and has 
an insulated rim npon which are placed commutator 
bars, an insulated ring being secured to the pole pieces 
of the field magnet. Inwardly extending studs secured 
to the insulated ring carry brushes, and metallic rings 
secnred to the face of the insulated ring are connected 
with the stnds. 

TROLLEY AND TROLLEY POLE. -Wil­
bur L. Pepper, Philadelphia, Pa. According t o  this im· 
provement a vertical pole is employed which permits the 
car to run with equal facility in both directions, an auto· 
matic device permitting the pole to yield vertically. ac· 
cording to the varying distance between the wire and 
car. The trolley wheel is held with an even pressure 
against the wire, making good contact during all the 
oscillations of the car and changes in the wire, while 
the good connections prevent excessive sparking. 

IUeclI a nlcal.  

BAND AND SCROLL SAW ATTACHMENT. 
-Herman D.  Hinternesch. Baltimore, Md. This attach­
ment comprises a transversely tilting or rocking table 
with longitndinally movable guide devices to tilt the 
table in opposite directions, there being also back rests 
for the rear end of the timber being sawed, and the back 
rest and table having recessed and interlapping portions 
permitting the timber to be moved past the saw. 'l'he 
attachment may be conveniently applied to an ordinary 
band or scroll saw, to facilitate sawing hand rails, mould· 
ings, etc., for circnlar or curved stairways, the apparatus 
being conveniently adjustable to saw to any given circle 
or curve, and any degree of pitch or rise. 

COTTON GIN. -Joh n B. Crowder, Ta­
lucah, Ala. This inventor has devised an attachment to 
an ordinary gin for removing dust, dirt, chaff or other 
trash from cotton as it comes from the saw and for 
breaking up bunches, curls or condensed portions of the 
cotton. It consists of a narrow ribbed or lIanged concave 
beneath the gin brush, with open places adjacent to the 
ribs to permit a downward air draught. 

WATER MOTOR. - Mi1Hin W. Baily, 
Pottstown, Pa. According to tbis invention, the outlet 
valve of a lIume discharges the water into a vessel held 
on the npper end of an inclined hollow working lever 
forming a connection between the upper vessel and a 
second vessel on the lower end of the lever, both vessels 
having valves having connections with fixed points and 
adapted to open and close alternately. The motor is de· 
signed to utilize the water to the fullest advantage with· 
out any waste. 

Miscell a n eo u s. 

BICYCLE COAT.-Ansel B. Falk. New 
York City. This invention provides a brace for the in· 
side of the back of the coat, designed to prevent the 
wearer from stooping forward as much as bicycle riders 
often do, the brace being virtually an integral portion of 
the coat. It consists of a centrally located pad of elastic 
material with divergmg straps emanating from the ends 
and top of the pad and attached to the garment at the 
side back portions and at the collar portion. 

PRESCRIPTION FILE.-Albert M. Stan' 
ley, Springlleld, Col. This improvement comprises a eas· 
ing in which are reels to receive the lIIing tapes, a table 
being located adjacent to an opening in the casing and 
rollers jonrnaled at the ends of the table, while a tape 
secured to the reels passes over the rollers and table. 
Any prescription lIIed may be brought to view and as 
conveniently read as though It were not upon IIle, and 
files stored away may be as conveniently read as those in 
the file casing. 

WHEEL.-Chilion T. Pelton, Riverside, 
Cal. This wheel is more especially designed for reapers 
and mowers, preventing dust and sand from being car­
ried npward to enter the journal boxes or clog np parts 
of the machine. It has a lIat rim with lIanges on each 
side, cover plates on each side of the rim having latches 
eni1;aging the lIanges, the latches having handles outside 
the cover plates. These cover plates may be fitted to 
any form of wheel. 

THILL SUPPORT. - Charles A. Rott· 
house. Brandywine Hundred, Del. This device consists 
of a spring rod bent at its middle to form loops receiving 
bolts for attaching it to the nnder side of a thill, the reo 
maining portions of the rod being bent to form two 
spring coils and bearing portions engaging a bolt of the 
clip on the axle. The device is designed to securely hold 
the shaft in raised position, while yielding when the 
shaft is to be swung down. 

HEEL PLATE. -Percy J. Van Valken­
bnrg, New York City. On the under side of the shoe, 
according to tbis improvement, are two evelets, one with 
a closed and the other with an open eye, the eyelets hav­
ing split shanks which are passed throngh the heel and 
clinched on the inner side, in connection with which is 
used a plate having two ears, each capable of completely 
removable connection with the eyelets. The plate may 
be applied where the wear is greatest, and may be 
readily reversed as it is worn down on one side. 

GATE. -Franklin R. Winters, Tulsa, 
Indian Territory. This is primarily a farm gate, of the 
lifting and swinging variety, and may be conveniently 
opened and closed by one on foot or in a vehicle. A rock 
shaft has a donble crank hinged to the gate, and a duo 
plex rock arm on the shaft has a locking limb projected 
between the duplex limbs. while a bracket plate with 
triple notched flange is adapted to receive the locking 
limb 1D either of the notches of its lIange. The workin!'; 
parts are strong, inexpensive, and not liable to derange. 
ment or ueed of frequent repair. 

GATE.-James Simpson, Veedersburg, 
Ind. This is a gate which may be opened or closed from 
either side by drawing down on a latch cable or on a 
lever cable, and it may be opened toward or away from 
th� person operating it. A rearwardly extending lever 
fulcrumed on the swing post has a sliding connecbon 
with the gate, there being a cable connected with the rear 
end of the lever, and a second cable also so connected 
bnt having a bearing at the opposite side of the lever, 
the cables thns exerting force in opposite directions on 
the leve •. 

INTERMITTENT ROTARY MOTION. ­
Georg F. Haldkjar, Copenhagen, Denmark. A mechan. 
Ism for producing intermIttent abrupt movements or 
" jerks," sncll as may afford an effective display of IIg­
nres for advertising purposes, etc . ,  has been devised by 
this inventor. It comprises an arm mounted to swing 
and provided with projections, while a disk is mounted 
to rotate abont an axis eccentric to the swinging arm, the 
disk having alternating notches and solid portions mov· 
ing across the path of travel of the projections of the 
arm. 

COW MILKING MACHINES. - Jerry E. 

Harvey and Joseph H. Hoover, Hubbard, Iowa. These 
inventors have devised an apparatus for maintaining and 
regulating vacuums in these machines, by which a prac· 
tically uniform expansion and tension of the air may be 
mamtained in the milk receiver and its connections duro 
ing the entire milking operation, irrespective of the 
quantity of milk drawn into the receiver. The apparatus 
comprises means for antomaticaUy expanding the air ex­
haust chamber as the air tension varies with the inllow 
of milk, there being a tubular connection between the 
chamber and the receiver or teat cups. 

W A R  D R  0 B E. - Robert H. Rodgers, 
Nashua, N. H .  This is a construction especially adapted 
to be stored nnder a bed in houses deJicient in closet 
room, and has a shaUow, box-like body, with rollers on 
the bottom and handles at the front, while a cover slides 
011 its top, cleats in the under side of the cover fitting in 
groove. in the inner sides of the body. 

PROTEC'.rIVE PAPER FOR CHECKS, ETC. 
-Herman Remke. Newport, Ky. This invention provides 
for treating the paper aftcr it has been written npon with 
certain solutions to change its ink-receiving qualities. 
Two solntions are successively applied, the IIrst being 
composed of three parts of some essential oil, preferably 
oil of lavender, sixteen parts of tincture of saffron and 
twenty.one parts of alcohol, and the second being a con. 
centrated alkaline solution, preferably sodium carbon· 
ate in wau-r. The qnality of the paper is thns perma. 
nently changed, so that it will not readily take ink and 
th� writing is not destroyed or blurred. The solutions 
are applied with a felt pad or stamp. 

STRETCHER AND AMMUNITION CAR­
BIBB.-Frederic Remington, New Rochelle, N. Y. A 
wheel is loosely mounted upon an axle, according to this 
Improvement, and telescopic cushioned arms are pivoted 
on the axle at opposite sides of the wheel, each arm hav. 
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ing a socket and a locking device, the sockets recelvmg 
a stretcher or an ammunition frame. The device is very 
light and may be folded to occupy but small space. 

WASHBOARD. -Le wis Peterson, Madrid, 
Iowa. A hydraulic attachment for a washboard is pro· 
vided by this invention, adapted to throw a stream of 
water from the tub on the clothes being rubbed. The 
upper end of the board in use is snpported by cylindric 
sections which form substantlally a pump by which the 
water is lifted from the tub and discharged over the 
clothes as the operator exerts a downward pressure in 
rubbing the clothes. 

FOOT BALL. -Alexander Nisbet, New 
York City. This ball is made with a concealed lace, pre­
venting abrasion of the skin of the player and insuring a 
truer rebound of the ball, and the leather cover is practi­
cally in two pieces only, dispensing with the four con­
nected seams usually found at the end of the ball. A 
valve is also provided of such character and so placed 
that the ball need not be nnlaced to inflate it. 

TAG AND TAG DRIVER. -William L. 
Millar, Charleston, S. C. This is a device for use with 
bales and packages as an improvement upon ordiuary 
metallic tags and drivers. Tbe shank of the tag has mar­
ginal flanges with a roughened surface, there being an 
anchor in the shank, and the tag driver, by which the 
tag is forced into the bale, has a handle at one end, while 
it!> opposite end is widened, terminating in a point. The 
driver is easily detached from the tag and removed from 
the blle. 

CON'l'INUOUS CHARCOAL KILN.-Erik 
J. Ljungberg, Falun, Sweden. 'rhis kiln has several 
compartment. in which the wood i. ignited, the combus­
tion gases being conveyed from one compartment to the 
other. The connection of the compartments is effected 
through valves closed by a sheet of water or water seals, 
the rising or falling of the surface of the water connect­
ing or disconnecting the compartments. The process of 
carbonization is regulated by raising or lowering the 
water surfaces, whereby the area for the passage of in­
lIammable gases is controlled. 

fornia. The book gives fnll details of the observations 
made by the astronomers. 
ELECTRICITY FOR STUDENTS. By Ed­

ward Trevert. Lynn, Mass. : Bubier 
Publishing Company. 1895. Pp. 128. 
16mo. 38 illustrations. Price $1. 

The object of this little book is to explain briefly the 
theory and practice of some of the commoner applica­
tions of electricity. It is intended only as a popular 
treatise dealing with the practical applications of the 
science. 
PRINCIPLES AND PRACTICE OF AGRICUL­

TURAL ANALYSIS. A manual for the 
estimation of soils, fert ilizers, and 
agricultural products, for the u�e of 
analysts, teachers, and students of 
agricultural chemi stry. Vol. II . 
Fertilizers. By Harvey W. Wiley. 
Easton, Pa. : Chemical Publishing' 
Company. 1895. Pp. 332. 8vo. 17 
illustrations. Price $2. 

A few weeks ago we reviewed Dr. Wiley's " Soils," 
the companion volnme. The present work takes up the 
subject of fertilizers. Certainly no one could be more 
competent to deal with the analysis of fertilizers thau 
the Chemist of the United States Department of Agri­
culture. Iu the present volnme the general principles of 
fertilizer manufactnre and applIcation have been pre­
sented in so far as they seemed to throw light on the ra­
tional method of examination and analysis. The standard 
methods of analysis in this and other co!mtries have 
been presented with sufficient fulluess for the gnidance of 
the skilled worker and the information of the student. To 
those who make use of a book only for routine work or 
for preparation for an examination, this volume will be 
found to have little attraction. This fact, however, will 
not be a cause of regret to the author, whose purpose has 
been avowedly to present to the busy worker and 
student a broad view of a great subject which each one 
does not have the time to search out for himself. The 
author's list of authorities cited is very full and the type 
and presswork are excellent. 

Designs. � Any of the above books may be purchased through 
EWER.-Robert L. Johnson, Hanley, this office. Send for new book catalogue just pub· 

England. The mouth of this ewer has a convoluted lished. MUNN & Co., 361 Broadway, New York. 
edge in which scroll figures intersect each other, and the 
uase has also a convoluted appearance matching the 
margin of the mouth. ' SCIENTIF IC AMERICAN 

CHRISTMAS TREE ORNAMENT.-Wil-
ham E. Wagner, Gordon, Pa. Within a circular tufted 
frame, according to this design, is held a spherical figure 
WIth npper and lower projections, forming an oruament 
for suspension from Christmas trees, etc. 

NOTE.-Copies of any of the above patents will be 
furnished by Munn & Co., for 25 cents each. Please 
send name of the patentee, title of invention, and date 
of this paper. 

NEW BOOKS AND PUBLICATIONS. 
THE HERSCHELS A ND MODERN As-

TRONOMY. By Agnes M. Clerke. 
New York : Macmillan & Company. 
1895. Pp. 324. Portrait. Price $1. 25. 

This work is a volume of the Century Science series, 
which is edited by Sir Henry E. Roscoe. It is interest­
ing to note that there are in preparation the lives of 
Michael Faraday, Clerk Maxwell, Sir Charles Lyell, 
Humphry Davy, Pasteur, Charles Darwin and Herman 
von Helmholtz. There are already several works 
on Herschel, but the present work contains the results 
obtained from a study of the correspondence of Sir 
William Rowan Hamilt.on and Herschel, the anthor hav­
ing been favored by the late Miss Herschel with the I 
perusal of a considerable number of the manuscript 
letters of Sir John Herschel as well as Sir William's. 
There are chapters on the H King's Astronomer," the 
U Explorer of the Heavens," H Herschel's Special Investi� 
gatiolls," H Influence of Herschel's Career," � �  Caroline 
Herschel." • •  WrItings and Investigations." 
BULLETIN OF THE UNI'fED S'fATES FISH 

COMMISSION. Vol . Xl V, for 1894. 
Washington : Govern ment Printing 
Office. 1895. Pp. 496. 8vo. 25 plates, 
illustrated. 

This volume, like the preceding Bulletins, consists of 
monographs, and, as usual, contains some important 
papers, as for example the S/llmon Fisheries of the 
Columbia River Basin, by the late Matshall MacDonald, 
United States Commissioner of Fish and Fisheries. 
INSECT LIFE : DEVOTED TO THE ECONOMY 

AND LIFE HABITS OF INSECTS, Es­
PECIALLY IN THEIR RELATIONS TO 
AGRICULTURE. Edited by L. O. 
Howard, Entomologist United S tates 
Department of Agriculture. V uJ . 
VII, No. 5. Washington. 1895. 8vo 
pamphlet. 

This journal is published by anthority of the Secretary 
of Agricnlture, and is deserving of more attention than it 
has received. The present numher gives the results of 
some remarkable experiments and observations. The 
division of entomology of the Department of Agricnl­
ture consists of one entomologist, three assistant ento­
mologist., fonr investigators, one artist and a special 
agent in apiculture. 
UNIVERSITY CORRESPONDENCE C0L-

LEGE. The  Calendar 1894-1895. Lon­
dOIl, Sept em her 1, 1894. Pp. 69. 16mo. 

REPORT ON THE TOTAL ECLIPSE OF THE 
SUN OBSERVED AT MINA BRONCES, 
CHILE, ON APRIL 16, 1893. By J. M. 
Schaeberle, Astronomer in the Lick 
Ohservatory. Sa cramento. 1895. Pp. 
126. 8vo. 10 plates. 

This book is printed by the anthority of the regents of 
the University of California and forms volume No. 4 of 
the contribution. from the Lick Observatory. The ex­
pedition to observe the total eclipse of the sun of April 
16, 1893, was oent from the Observatory at the cost of 
Mrs. Phebe Hearst, a friend of the University of Cali-

B U I L D I N O E D I T I O N . 
(lICTOBEB, 1 89 5.-(No. 120.)  

TABLE OF CONTENTS. 
1. Plate in colors of a handsome cottage at Rochelle 

Park, New Rochelle, N. Y. Two perspective ele­
vations and floor plans. Cost $9,000 complete. 
Mr. H. S. Rapelye, architect, Mount Vernon, N. Y. 
A pleasing design for a suburban residence. 

2. Cottage at Kennebunkport, Me. , recently erected for 
B. S. Thompson, Esq. Perspective elevation and 
floor plans. A very attractive residence in the 
English style of architecture. Mr. Henry P. 
Clark, Boston, architect. 

3. A cottage at Flatbush, N. Y., recently erected at 
a cost of $4,000. Perspective elevation and floor 
plans. John J. Petit, architect, Brooklyn, N. Y. 
An attractive design. 

4. An all shiugled cottage at Monnt Vernon, N. Y. 
Perspective elevation and floor plans. A neat de­
sign in the Colonial style. Mr. Louis H. Lncas, 
New York City, architect. 

5. A snburban cottage at Flatbnsh, L. I ,  recently 
erected at a cost of $8,000 complet&. Perspective 
elevation and floor plans. Messfs. Rowe & Baker, 
New Yorl' City, architects. An attractive design 
in the Colonial style. 

6. A dwelling at Glenwood, Yonkers, N. Y. Perspect­
ive elevation and floor plans. Messrs. D. & J. 
Jardine, architects, New York Oity. A most 
nnique design. 

7. Three peropcctive views and floor plans of a resi­
dence at New Rochelle, N. Y. Architects, Messrs. 
Stephenson & Greene, New York City. A well 
treated design. 

8. A Colonial residence at Monntain Station, N. J. Two 
perspective elevatious and floor plans. Mr. H. C. 
Pelton, architect, New York City. 

9. A honse at New Haven, Conn., recently erected at a 
cost of $3,500 complete. Two perspective eleva· 
tions and floor plans. . A modern economical cot­
tage design. Architects, Messrs. Stilson & Brown, 
New Havcn, Conn. 

10. A Colonial cottage at Bronxville, N. Y., recently 
completed at a cost of $4,600. Perspective eleva­
tion and floor plan. Mr. W. H. Rahman, architect, 
New York City. 

11. Miscellaneous Contents: Buifbrick.-Tower tanks 
for water works, illustrated.-An old Baltimore 
firm.-Compo-Board instead of pIaster-Translu­
cent fabric, a snbstitute for glass.-Ventilation 
and heating of school buildings. - Oruamental 
glass.-A light and strong lifting jack, illustrated. 
-An improved circnlar saw, illustrated.-An im­
proved wood working machine, illustrated.­
Stamped steel ceilings, side walls and waiuscot­
ing, illustrate<t.-Spring hinges.-Mallory's stand­
ard shutter worker and fly screen .-An improved 
nail set, illnstrated. 

The Scientific American Bnildiug Edition is issned 
monthly. $2.50 a year. Single copies, 25 cents. Thirty­
two large qnarto pages, forming a large and splendid 
MAGAZINE OF ARCHITECT'RE. richly adorued with 
elegant plates and line engravings. illustrating the most 
interesting examples of Modern Architectural Construc­
tion and allied subjects. 

The Fullpess, Richness, Cheapness, and Convenience 
of this work have won for it the LARGEST CmCULATION 
of any Aichitectnral Publication in the world. Sold by 
IllI newsdealer\!. MUNN & CO., PuBLISHERS, 

361 Broadway, New York. 

The charOt for insertion under this head is One DoUar a line 

jor each. insertion : about eioht 1OO'Tds to a lint. .daver­

ti&eme1trs must be received at publication office as tarl1l a8 

Thursdav morni1t(1 to appear in the joilowino week's 1.sBUt. 

inch wide to slide across another bar of the same width, 
the weight to be one hundred pounds. A. With dry 
surfaces the hardest metals with smooth or polished snr­
faces have' the least sliding friction wheu two snrfaces of 
the same kind of metal are rubbed together. Hardened 
steel snrfaces have the lellllt friction of the metals most 
convenient for general use. Antimony on hard steel has 
a low per cent. of friction, as has also nickel npon nickel 
or nickel upon hard steel. ., L. S." metal polish . Inomnapolis. Samples free. 

Presses & Dies. Ferracutp Mach. Co., Brldgeton. N. J . 
(6640) G. R. R. asb : Will you inform Handle & Spoke Mcby. Ober Latbe Co"Cbagrin Falls.O. me through your paper the year in which the first railroad 

Screw machines, millinJ! macmne8. and drill presses. sent out a train, and whether the B. & O. was absolutely Tbe Garvin !lIacb. Co . •  Lail!ht aIld Canal sts .. New York. the flrst ? A. The first trial of a locomotive in the 
Use the Houllh Security Casb Recorder. Entirely dif­

ferent from a Cash Register. Hougn Casb Recorder Co., 
Soutb Butler, N. Y. 

Pipe Joint described on page 245. Estimates wanted 
for manufacturing in all patterns and sizes. Michael 
Sexton, 1112 Third Ave., New York. 

'fhe best book for electrICians and beginners in elec­
tricity is " F.xperimental Science,�' by Geo. �1. Hopkins. 
By mail. $4 ; �lunn & Co .. publishers, 361 Broadway, N. Y. 

Lar,:re machine shop, havina- water power, all new and 
latest tools, foundry, pattern sbop. draugbtsmen, me­
chanical eng-ineer�. skilled workmen, etc., will construct 
special or patented machinery prompUy, satisfactorily, 
and reasonable. Address N. Y. P. O. bor l,965. 

A capable mecbanical engineer wishes position as 
manager of some electric street rail way interest. Is 
familiar with every detail of construction and can de­
sign and erect new work. Good references. Address 
Engineer, care of Scientific American office, New York. 

fjJ-lSend for new and cOIDplete catalogue of Scientific 
and other Books for sale by Munn & Co .. 361 Broadway, 
New York. Free on applif"stion. 

HINTS TO CORRESPONDENTS. 
N a m e  .. a n d  A d d l·e .... must accompany all letters, or no attention will be paid thereto. This is for our information and not for publication. 
R e f" I' e l H' e "  to former articles or answers should give date of paper and pal'e or number of question. 
I n q  II i l' i f' N  not answered ill reasonable time should be repeated ; correspondents will bear in mind that some answers require not a little research, and, though we endeavor to reply to all either by letter or in this department. each must take his turu. 
B ,\ y e l's wisbing to purchase any article not advertised 

in our colnmns will be furnished with addresses of houses manufacturing or carrying the same. 
Spcf'.i a l  " ' I' U t e n  I ll fu l' ,n a t i o ll on  matters of personal rather than general interest cannot be expected without remuneration. 
Sci e n t if i c  A nu" ' i t ' a n  S II Jl p l c nl c n t lJ  referred to may be had at the office. PrIce 10 cents each. 
B o o k  .. referred to promptly supplied on receipt of price. 
ill i II e I'a I .. sent !:or examination should be distinctly marked or labeled. 

(6634) C. M.,  Bala, Can. , asks for a re­
ceipt for tempering drills for granite rock. A. Drills for 

United States was in August, 1829, with the Stourbridge 
Lion, built in England for the Delaware & Hudson Canal 
Company. It was tried alone withont cars, Horatio 
Allen being the engineer. It was set aside and never 
used again. Peter Cooper built the first locomotive that 
drew a train ot passenger cars in the United States. It 
was built during the year 1829 and used with a train 
of two cars on Augnst 28, 1830, on the B. & O. Railroad. 
See SCIENTIFIC AMERICAN SUPPLEMENT, No. 371, for a 
History of Early American Railroads and Locomotives. 

(6641 ) B. H .  C. asks how to prepare 
sheepskins for mats A. Make a strong lather with hot 
water and let it stand till cold; wash the skin in it, care­
fully squeezing ont all the dirt from the wool ; wash it in 
cold water till all the soap is taken out. Dissolve 1 lb. 
each of salt and alum in two galls. of hot water, and put 
the skin into a tub sufficient to cover it; let it soak for 
twelve hours, and hang it over a pole to drain. When 
well drained stretch it carefully on a board to dry, and 
stretch several times while drying. Before it is quite 
dry, sprinkle on the flesh side 1 oz. each of finely pulver­
ized alnm and saltpeter, rubbing it in well. Try if the 
wool be IIrm on the skin; if not, let it remain a day or 
two, then rub again with alum; fold the flesh sides to 
gether and hang in the shade for two or three days, 
turning them over each day till quite dry. Scrape the 
flesh side with a blunt knife and rub it with pumice or 
rotten stone. 

TO INVENTORS. 
An experience of nearly fifty years, and tbe preparation 

of more than one hundred thousand applications for [la­
tents at borne and abroad, enable us to unoerstan<t tbe 
laws and practice on both continents, and to possess un­
equaled facilities for procuring patents everywhere. A 
synopsis of the patent laws of the United St.ates and all 
foreign countries may be bad on application, and persons 
contemplating the  securing of vatents, either at home or 
abroad. are invited to write to this office for prices, 
which are low, in accordance with the times and our ex­
tensive facilities for conducting the business. Address 
MUNN & CO., office SCIENTIFIC AMERICAN, 361 Broad­
way. New York. 

I N DEX O F  INVENTIONS 
F o r  wblcb L etter. P a t e n t  o r  t b e  

Uni t e d  S l ate. w e r e  G ran t e d  

October 8, 1 895, 
granite, for best effect, should have their cutting edge at "N 0 E '& CH B E A R I N G  TH A'.l' D .& '.l'E. an angle of 75°, and if single blade, should have the point 
a little one silie of the center. By this shape the side (See note at end or list about. copies of these patents.] 
thrust of the drill gives it a clearance and prevents stiCk- I 

-­
ing. Careful aud slow heating to as Iow a heat as will ACids .. making aromatic oxrcarbon, L. Lederer . . .  51Z·611 

allow the particular brand of steel to harden is desirable. 1�d�g����s�0"r��1;3;.3iI�rj�IJ.Y Keenan : : : :  : : . : : : :  �7:gr� 
Harden in salt water; one quart of salt to a pail of water. Air Fr�fc�:r :r�l.����.�� . �.�����' . .  �?�.���.s.s.��: . �'. 547.718 Some smiths add a couple of ounces of yellow prussiate Air motor, W. Cawbem . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  641,661 
of potash to the pail of salt water. The principal aim 1!!l�i t.a£r���:i':ley: : : : : : : : : : : : : : : : : : : : : : : : : : : . : : :  �+:� should be to work the steel at a low red heat, avoid burn- Axle box. roller hearinl', P. J. Tunny . . . . . . . . . . . . . . .  517.� 65  

ing the corners and not draw the temper. tl:�'k ��j�l��d�v����'ii: �'. �:i�I.�: : : : : : : : : : : : : : : : : :  gtN� 
(6635) J. M. R. asks : Will a bicycle run ����:;,��t�i?�IG��gg�.� : : : : : : : : : : : : : : : : : : : : : : : :  ��:� 

easier and cut the bearings less with oil on bearings, or ���r!�fa��!�\;t�dv�f.rU�'ir."G;,ve : : : : : : . : : : : : : : :  �i::lM withont oil, or with plumbago on bearings instead of oil? Bed bottom. Sprllll!', W. E. Frank . . . . . . . . . . . .  . . . . . .  51, .f'(H 
A. The best lubricant for bicycles is cylinder or dynamo ��n,cti'I���ie�N�:��rl�·.:: : : : : : : : : : : : : : : : : : : : : : : : : : : :  �U� 
oil of the trade mixed with 10 per cent of IInely gronnd Beli, door. E. C. 1'ibbals . . . . . . . . . . . . . . . . .. . . . . . . . . . . . . .  517.0'9' 

grapbite for the beariugs. This mixture should flow �i���I�·f�::'��,I�i�& �·�!�Pn":,;j. . : : : : : : : : : : : : : : : : : : : tHfl 
from the spout of the oil cup. For the cbain, graphite Bicycle pedal , W. I.  Grubb . . . . . . . . . . . . . . . . . . . . . . . . . . .  517.1;39 

should be made into a soft paste with the above oil. We �l���l� ���gi, �o{fde�°:i�:nG: w: ':Mar'bi'; : : : : : : : : :  gt+:�§� 
do not recommend dry bearings or dry chain. ���fe��t §��tW�t�rah�aaCt7::'l!'er:,�ler�' �]'I!�Vr' ·t'.iiie 517,5U 

(6636) D. W. H. asks which side of rub- BOiPeo;���evice for feeding depurgative liquid to, E. S. Hoyt . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  547.436 ber belting should be run next to the pulley-the face 
side or the lap side. A. The face side of a rubber belt 
should be next the pulley; it gives a more perfect contact 
and is less liable to slip and wear at the lap seam. 

(6637) C. H. says : I wish to etch a de-
sign on a pair of skates. Will you please tell me the 
quickest and elllliest way of doing it ? A. For etching 
on cutlery a gronnd wax is required, composed of equal 
parts asphaltum, Burgnndy pitch and beeswax, melted 
together and thoroughly incorporated. In applying it, 
use a dabber, or ball of cotton covered with silk. Warm 
the piece of cutlery so that a stick of the wax will readily 
melt by touching. smear a small quantity of the wax 
on the blade or articles, and dab it evenly all over the 
snrface. When cold, scratch the reqnired design or 
name on the snrface and touch the parts with acid (m­
tric acid 1 part. water 4 to 6 parts), using a camel's hair 
pencil to cover the surface and bring the acid into con· 
tact with all the lines. In a few minutes the biting is 
done. Dip in hot water to wash off the acid, and the 
surface may be cleaned by wiping with benzine. An­
other way is to make a varuish of asphalt and turpentine, 
with a few drops of linseed oil to make it tacky. Have a 
rubber stamp made of the required design, with a border, 
so a8 to stop off around the design. Stamp the goods, 
and with some of the varnish thinned down with tur­
pentine and a brush stop off the surrounding parts; or 
snrronnd the design with a small rim of beeswax, and 
apply the acid as above. 

Book, account. W. Fl. Giobs . . . . . . . . . . . . . . . . . . . . . . . . .  547.543 Book. account. Hudsnn & Gibbs . . . . . . . . . . . . . . . . . . . .  517,579 Book holder. C. P Harris . . . . . . . . . . . . . . . . . . . . . . . . . . . .  517,720 Book signature perforator. J. W. Clark . . . . . . . . . . . . 547,420 Boring machine. W. W. Black . . . . . . . . . . . . . . . . . . . . . . .  647 658 Bottle bolder, W. H. Courtenay . . . . . . . . . . . . . . . . . . . .  517.713 Bottle stopper, O. H. R. Nienaber . . . . . . . . . . . . . . . . . .  517,497 Brake. See Car brake DUl'erential brake. 
��:::�� ���c�: �C�il�''[r()ave: : : : : : : : : : : : : : : : : : : : : . : : .  �?:� Brake mechanism. fluid pressure automatic, J. J .  Finney . . . . . . . . . . . . . . . . . . . . . . . . .  . . . . . . . . . . . . . .  . . .  517,48' Brake slack adjuster. F. Robinson . . . . . . . . . . . . . . . . .  517.649 Brick. builOing. W. M. Hazel . . . . . . . . . . . . . . . . . . . . . . .  517.721 Brick cleaning macbine. W. B. Turner . . . . . . . . . . . . . 517.746 Bridle bit, Russel l  & Hawkey . . . . . . . . . . . . . .  ' ' ' ' ' ' ' ' ' '  547.689 Bunl? for barrels. etc., A. E. McKechnie .. . . . . . . . . . .  647,735 Burner. See Hydrocarbon burner. But.ter or cheese cutter, T. J. Thomas . . . . . . . . . . . . . .  547.463 Button, J. W. Beaumont . . . . . . . . . . . . . . . . . . . . . . . . . . . .  547.410 Button making machine, '1\ �'. Morrissey . . . . . . • . . . .  547,561 Can guard. A. L. Baron . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  517.656 Can nozzle. C. Brambprg . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  547.574: Cane weaving macbine. Powers & Telfair . • . . . . . . . .  547.449 Car brake. W. S. Adams . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  517,Nl3 Car couplin". J. H. Hagan et al . . . . . . . . . . . . . . . . . . . . . . 547,429 Car coupling. H. E. Moomaw .. . . . . . . . . . . . . . .  517,494. 517,495 Car couplin�. C. H. Taylor . . . . . . . . . . . . . . . . . . . . . . . . . . .  54�'A62 Car coupl ing, �'. Wal<'man . . . . . . . . . . . . . . . . . . . . . . . . . . . 517.652 

g:� ���fli�tpi;a�u.� ��� ·Bi-iii.' .' .'  .' .' .' : .' .' .' .' :: : .' : .' .' : .' : EtUN Car fender, F. B. Crooker . . . . . . . . . . . . . . . . . . . . . . . . . . . .  517.628 ('ar fender. J. W. Hentz . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  517,578 Car fender, J .  W. McKinnon . . . . . . . . . . . . . . . . . . . . . . . . fij 7.522 Car fenoer, Sherwo<)d & Parsons . . . . . . . . . . . . . . . . . . . .  517.5f" Car iender. street. R. A. Breul . . . . . . . . . . . . . . . . . . . . 517.707 Car ligbting apparatus. el ectric, W. Biddle . . . . . . . .  547.5..'*i Car lhzhtinl!. electriC, Biddle & Dey . . . . . . . . . . . . . . . . 547,5.':;7 Car seat, E. M. Bushnell . . . . . . . . . . . . . . . . . . . . . . . . . .  547.,49 Car wheel safety guard, Libbing & Harris . . . . . . . . . 547.728 Card table. C Saunders . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  517.61� Cartridge packet, J. P. Lee . . . . . . . . . . . . . . . . . . . . . . . . . .  547,582 Case. See Medicine case. Case for boolts. papers, etc . •  A. W. Baxter . . . . . . . . . 547,535 CastinlZ dovetails on stove bottums, moulder's 
(6638) H. B. J. says : Will you kindly Cellt;.��;"i.nstii�n;·d�:lg����OV·iiig·kii;,is· fr(;m 517.475 

tell me what preparation is used in stiffening felt hats ? Cen��������·p�Jvo�'i!e�n�i�r.e,:-,;i;;maii;,: 'M': Leist: : gg;� A. Mix 18 pounds of shellac with lJ1l pounds carbonate rehalr. See perambulating chair. 
of potash and 5J1l gallons of water. Put in a kettle and Chal "  holder for marklllg" st icks, F. H. Getchel l .. 517.512 

boil gradually until the shellac is dissolved. when the g�::�eb��t��rri���R� A����rei�:. �?���: : : : : : :  tJ::� 
liquid will be as clear as water When cold dip the hats Cbuck. P. F. [{ml! . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  517.644 

and when nearly dry dip in a �eak solution of acetic 0; g�;:,';.ktlN:,��ed�v�e ����b'ap'ii"g: J: 'Dp'la 'Mar: ' : : : :  �i:�� 
sulphuric acid in order to neutralize the potash and I CIgar rol l ing table and wn.pper cutter, combined, , J . Dela Mar . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  517,556, 547.557 canse the shellac to set. Cigurettp. machine. O. Perez y Bunol . .  . . . . . . . . . . . .  517.709 ('l ip for holdinlZ paper�,snmples. etc., O. Lehmann 5 1 7.647 

(6639) R J. a�ks : What two metals  Clothes dampening macb in�, A. S. Simons . . . . . . . .  517 .689 

will slide tbe easiest, one upon the other? Say a bar one gg�g�: ��ltIia'D���'it�S:�'F: w: Suiier,.:::::::. : :  �i:� 
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Clothe. wringer. A .  W. Walker . . . . . . . . . . . . . . . . . . . . .  547.589 Pul ley expan.ible. Kennerly & Cox • . . . . . . . . . . • . . . . .  547.641 
Coal from ODe ship to Ruother, device for trans- Pump, bucket , D. Strick1er . . . . . . . . . . . . . . . . . . . . . . . . • .  M7.691 

terrinfl'. F. Rid� way . . . .  . . . . . . . . . . . . . . . . . . . . . .  547,453 Pumps, adjuster for oil weB, S. D. Peterson . . . . . . .  547,563 
Cock and support for train pipe couplings, Rngle. Pumping enlline. A. P. Massay . . . . . . . . . . . . . . . . . . . . . .  547,658 

E. G. Shortt . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  547.688 Pumpin" "ritty fiuid •• method of and apparatus 
Cock. bal l .  C. E. "enna . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  547.620 forl Fu l l er & Cotfey . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 547.576 

8g������jO��rle�.aig�3, G. 'Scllnelder: : : : :  : : : : : :  : : :  ��:� K�����'i�U'��!��c�·a�p����B·for·, ·w·.· &' W: W: 547
,
5M 

Cooker, steam canning, S. D. Smith . . . . . . . . . . . . . . . .  547,500 Crawford . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . • . . . .  547,627 
Cork puller. E. E. Bl'Own . . . . . . . . . . . . . . . . . . . . . . . . . . . . 547.478 Rail joint. B. E. Edwards . . . . . . . . . . . . . . . . . . . . . . . . . . . .  547.575 
Cotton cleaning appratus. S. D. Murray . . . . . . . . . . .  547.671 Rai l joint. E. Lane . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 547,668 
Cutton. machine for handling. cleaning, and dis- Railway. overbead bicycle, Weaver & Phillips . . . . 64:7,528 

tributing seed. F. C. Gammons . . . . . . . . . . . . . . . . . .  fA7,516 Rai lway signal. H. Elliot . . . . . . . . . . . . . . . . . . . . . . . . . . . .  547,515 
COurE�nFco���n�ar coupling. Pipe coupljn�. �:�}::� �t:.�dQ?i��iii:.:i�:·meiiil: ·j: ·Barkie;::::::: �+:�� 
Coupling. N. Tverskoy . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  547.650 Railway tracks. frog and guard rail for, Thomas 
Crape • •  hipping. J .  H. Greenstreet . . . . . .. . . . . . . . . . . .  547.486 & Douglas . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  547.464 
Cultivator. J. Boyd . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  547.624 Receptacle toP. A. L. Baron . . . . . . . . . . . . . . . . . . . . . . . . .  547.657 
Cultivator, Lenox & Und·erwoou . . . . . . . . . . . . . . . . . . . .  547,727 Regulator. See Pressure re2ulator. 
8�}U;:�g�: �i�!e�!�·L�·Rglie�a�����.� : : : : : : : : : : : : : : :  �+:�t �:��f:��ge��i'g:.��Sn:{t�·. �' . . �����?��.� : : : : : : :  ��:A� 
8����r� �y!?'6?R����\ters��: : : : : :  : : : : : :  : : : : : : : : :  ��:� ����
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Curtain. storm. G. Maust . . . . . . . . . . . . . . . . . . . . . . . . . . . . 547.733 Sawmil l ,  J. A, Hauser� . . . . . ' . . . . . . . . . . . . . . . . . . . . . . . . . . '547,4� 
Cut-off. J. H. Dousman . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 547,483 lSawmg machine, wood. A. Hazewinkel . . . . . . . . . . . . 547.133 
Cutter. See Butter or cbeese cutter. Meat cut- Screen fJ arne. W. M. & H. C. Lust . . . . . . . . . . . . . . . . . 547.585 ler. Pipe cutter. Screw tb reading machine, Brown & Smith . . . . .  , . .  547,417 
Cutter heao. H. Scbmidt . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 547.455 Seat or cUfolobion. M. Strauss . . . . . . . . . . . . . . . . . . . . . . . . . .  64:7.690 
Cuttinll-otf" tvcl attachment, J. F. Crud�inton . . . . . 547,664 Seeder. broadcast. A. Ring . . . . . . . . . . . . . . . . . . . . . . . . . 547.524 
Cycle wheel adjust ment. A. Perkins . . . . . . . . . . . . . . •  547,523 Separating lie:ht from heavier material, apparatus 
Damper. furnace. C. J. Rid�way . . . . . . . . . . . . . . . . . . . . 547.452 for. J. Jessen . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 547.609 
Damper. open fireplace. E. J. Smith . . . . . . . . . . . . . . . .  547.567 Sewing machice. W, F. Dial . . . . . . . . . . . . . . . . . . . . . . . . . 547.632 
D'lmpers. means for controlling. R. L. Short . . . . . . 541,461 Sewing machine. L. Onderdonk . . . . . . ' . . . . . . . . . . . . . . .  54.7.675 
Dental articulator. J .  H. Downie . . . . . . . . . . . . . . . . . . .  547.599 �ewin" macbine. J. Ott . . . . . . . . . . . . . . . .  . . . . . . . . . . .  547.499 
Dental bridtzework. A. 8. Condit . . . . . . . . . . . . . . . . . . . .  547,712 Sewing machine feeding mechanism.L Onderdonk 54:7,676 

O R D I N A R Y  RATES. 
I n ol d .,  P nrr.,. eneh In ."rtlon _ _  ,.� ""nto n l i n e  
U n d  .. }) n$l e .  P il c h  i ll fl P l' l i o n  _ _ _ _  8 1 . 0 0 n l i n e  

IF' FIYf some cleuses oj AaverUsementB. Spuial and 
Hi{}her rates are required. 

The above are char"e. per Rjlate line-about ei"ht word. per line. 'J·hi. notice .hows the width of tbe line. and is set in 8,fl3te type. 'EnllravinR"B may head adver .. tisements at t.he same rate per 8.$lRte line. b'Y measure .. ment. as the lett.er press. Advertisements must be 
received at Publicat10n Office as earlv as Thursday 
momiwr to appear in the foiiowlnll week's issue. 

WO�tPan�!!I!�e!��S 

time and money by using our FootandHand POWBf PlacniIlBrg 
SEND FOR C.AT.ALOG UE&­

A -Wood·working Machinery. 
B-Lathes, etc. 

SENECA. FALLS MFG. COMPAKY. 
695 W�ter St •• Seneca Falls. N. Y. 

Differentia1 brake, W. S. Adams . . . . . . . . . . . . . . . . . . . .  fit7.471 Sewing machine trimming knife. C. McNeil .  . . . . . .  547,673 
Bg���0��h1�� :;;a�bi����';aii i'-prinkle': ' for: 'i:t: 547.626 �g���it��'.j�;k�W.
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n�er�;��; Causey . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 5(7.418 Sifter. asb, A. Wolff . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 5-17.510 Jlran ted for the various subjects upon which petitions Dredging or pumping gritty fluids, apparatus for. "iftir..g machine. A. C. Brantingham . . . . . . . . 547,596, M7,598 have heen flied from the be�innin£" down to December B. H. Cotfey . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 547.538 Signal. See Railway signal. 31. 1891. Contained in 8CI E " T I F I O  AM E RICA '" SuP. Drier. See Clotbes drier. Slat adjuster, W. S. Castor . . . . . . . . . . . . . . . . . . . . . . . . . .  64:7,711 PLEM KS'.r. No. 1 002. Price 10 cents. To be had at Dri llinll machine. ReI •• & Crocker . . . . . . . . . . . . . . . . .  547.741 Slate . •  cbool. Ill. Ree.e . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  547.618 thi.·office and from all newsdealers. 
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r
����?ne: ·w: ·E:Eve;i·ii g:+:� ��rla�l�oge�i. �n�°.ri�riC,·j:·Lacj.O·ix · . : : � : : : : : : : : : :  �+:� Electric beater_ time controlled, L. l!J. Custer . . . . .  54,7.714 SoleR of shoes,compound for waterprooflng. E. H. Elevator safety device, C. A. Macy . . . . . . . . . . . . . . . .  547,'93 Lewis . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  54:7.584 

Enjiline. 8ee air f'njiZ,ine. Gas engine. Petroleum 8pectacle holder. A. Zestermann . . . . . . . . . . . . . . . . . . .  547.4:70 or hydrocarbon engine. Pumpiruz engine. Spindle machine spindle bearmg. T. Ward, . . . . . . . .  547.621 Steam en�line. Square. try and bevel. J. E. Duncan . . . . . . . . . . . . . . . .  547,540 
Excavator. A. McDonald . . . . . . . . . . . . . . . . . . . . . . . . . . . .  547.672 Stamp attachment. time. P. G. tlirond . . . . . . . . . . . . .  M7.546 Fabric cutting and emOo.sing device. B. Karfiol . .  547,486 Stamp motor. time. P. G. Giroud . . . . . . . . . . . . . . . . . . . 547.(26 Farm gate. C. Wetzel . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  547.595 StamD. time. P. G. Giroud . . . . .  . .  . . . . . . . . . . . . . . . . . . .  547.545 Feed operating device, C. G. Barth . . . . . . . . . . . . . . . . .  547,474 Staple driver, J. R. Kline . . . . . . . . . . . . . . . . . . . . . . . . . . . . 547.7bG Feed water purifier. T. Gunning . . . . . . . . . . . . . . . . . . . . 547.719 Station indicator. W. A. Turner . . . . . . . . . . . . . . . . . . . .  547.592 li'ence. wire. G. Bryant . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  547,479 Stay, 1!arment. E. Roderstein . . . . . . . . . . . . . . . . . . . . . .  547.682 }<·ence. wire. W. Culveybou.e . . . . . . . . . . . . . . . . . . . . . . . .  547.421 Steam enlline. W. C. Kelly .  . . . . . . . . . . . . . . . .  547.580. 547.581 Fence wire stretcber. J .  W. Day . . . . . . . . . . . . . . . . . . . .  547.716 Stopper. See Bottle stopper. 
)i·encinlZ. G. C. Rovey . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . • 54.7.415 Striking or punching apparatus. J. P. MacLeam Fender. See car fender. Wheel fender. 547.730. M7.731 Fiber curl in/Z machine, Flower & Rhoades . . . . . . . .  547.751 Switch and fuse box, J. B. Smith . . . . . . . . . . . . . . . . . . .  547.5Ul Fibers. machine for crimping animal and vege.. �witcil operating device. S. Walters . . . . . . . . . . . . . . .  M7.59{ 
Fil::,b��c.�in�ct}�:i�i-· cieiinlng:: S. Nicb.·oisoii:::� tf:m f,:P��i1O�:eS��[gh�aW�M.C:i�e�?��t.��. ��.���: . . . . . . .  647.613 Fi lter. water. G. B. Heideman . . . . . . . . . . . . . . . . . . . . . .  547.547 'I'elephone .y.tem. F. D. Sbepard . . . . . . . . . . . . . . . . . . .  547.400 FIrearm. magazine. R. C. Fay . . . . . . . . . . . . . . . . . . . . . . . b47,001 Telephone sy�tem, automatic, G. K. Hutcbin� . . . .  5(7,755 
Firearm. recoil operated, L. Schmeisser . . . . . . . . . . .  547.454: 'l'erret for saddJetl'ees. adjustable, C. M. Williams M7.704 
Fire eseape, F. M. Quinn . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  547,450 1.'hi l l  couplinll, H. Gaw . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 547,637 Fire kind l in" cartridge. L. S. Flatau . . . . . . . . . . . . . . . . 547,635 Tbill coup1ing. J. Jobnson . . . . . . . . . . . . . . . . . . . . . . . . . . .  547.722 Fi.h meal. preparing. R. Herwig . . . . . . . . . . . . . . . . . . .  M7,548 Thill coupl ing. Lucas & llooney . . . . . . . . . . . . . . . . . . . . .  547.729 
FIO�I�::-•
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l�ciiine .traw .ep;.;.atoi: and ' carrier: 547.754 Furnace. J. H. Nicbolson . . . . . . . . . . . . . . . . . . . . . . . . . . . .  547.586 1 J. G. Snyder . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  54

.
7.526 Furnace traveling IIrate. G. Playford . . . . . . . . . . . . . .  547.786 Thread and needle .afe. J. Notkin . . . . . . . . . . . . . . . . . . 547.786 FurM�cr�h:.i�. ��� . ����� . ��.����. ���.i.C.� .���:. �: 547.670 il�;,v����?:.' J�&
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n,;�:f!r;!· :a���man . . . . . . . . . . . . . . . . . . . . . . . . . . .  M7,414 �g����o o;i��od���r�A���n::Cy: : : : : : : : : ::·::::::.: : g:�:� 

g:�'I\':.,�:;.
e
a�pI,!:i�r�;.·f;,·i cuttin;;: ii.·c·. ·warreii: gti:m. :}:�rp.As!,le f�:��i'tj;ap: ' . . . . . . . . . . . . . . . . . . . . . . . . . . .. 547.563 

Glass. apparatus for rol ling plate. F. P. Davidson 547.630 Trolley track. A. Schnmacher . . . . . . . . . . . . . . . . . . . . . . . 547.457 Glass press. C. V. Arbogast . . . . . . . . . . . . . . . . . . . . . . . . . .  547,705 Truck. J .  J. Pratt . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  547.617 
GoJd o� SlIver ores, reagent for working, E. 'rruck. barrel, H. E. Whisler . . . . . . . . . . . . . . . . . . . . . . . .  547.466 
GrarnO�\��·r.·ii: ·Tiiitie::.·.·.·.· . .. .. .

.
.. .
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.. .. . :::::::: '517.695; ��:g1J i����: :�t;" �;'ift��d8iiis::: :::: :::: :::::: . : : : :: �W� 

gi:�� gl��:�.
b
s���W

m
b�

k
��� ��i�iWe�:.�.��t�� .. : : .  gif:�� �����c�·p�r. s�:°rfad·8piiiner·:.·.·.·.·.·.·.·.·.·.·.·.·.·.·:.·.·::::.: �+:� Grain binders, means for making straw bands for, Type wrIting macbine. E. Terry . . . . . . . . . . . . . . . . . . . . 547.509 
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!f:dt��c �������, &'r:fi S�::t'��nn.� . •  517,687 

·�:f�:: :��:mC��irt:ier G����' E.' Barthoiouie": : �+:� Heater. C. W. Levalley . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  547.«0 Vehicle gear. E. 1. 'I·ennant. .  . . . . . . . .  , . . . . . . . . . . . . .  547.692 
nl'::�':\�ffol1:��·'. �:. �: .:.���:::::::::::::::::: : : :  ?;ti:�� ��l��:���:·d�iv��I������i.iidi: ·iiieiiJe.· : : : : : : :  gt�;�g 
Hlnge. gate,.J . �. Maxwell . . . . . . . : . . . . . . . . . .  , . . . . . . 547.559 VendlnJl .machine and got)ds displaying dev�ce, 
Hoof trimmIng Implement. O. WIlbanks . . . . . . . . . .  547,703 combmed coin operated, D. E. Whitton . . . . . . . .  54,7,748 Hook . See snap book. Vending ,machines. coin IntrodUCing device for 
n��:���?3 �1��:I�·c�mt;l:]e.:h;'ii: :i:G:ii;{nzike':: :  gti:� wJg� ���ry�le�G�B.�a�i1.���::::::::::::::::::: l!1+:� Hydrocarbon burner. C. Ball . . . . . . . . . . . . . . . . . . . . . . . .  547.473 Washboard. I'L r Hartwick . . . . . . . . . . . . . . . . . . . . .. . . . 547.481 Hy�rOcarbon burner. E: G . . Mummery et al. . . . . . . .  547.562 ' Washing machine. W. E. Baker . . . . . . . . . . . . . . . . . . . .  547.655 
�����:�g�·Pi�e:nsJ����I!�;,c���: Carroll . . . . . . . . . .  5f7,600 ;:����ge:f;:�riii�r.�·. ti:�:eau: � . . . .  : : : :  . .  : . : .  ��.� Irrigating pipe. A. Richter . . . . . . .  ' . . . . . . . . . . . . . . . . . .  541.[101 ·Water motor. J. W. Kale . . . . . . . . . . . . . .  : : : :  . . . .  : : . : . :  047:667 
Jack. See .hoemaker . jack. Wat.er purifier, J. Ca •• ard . . . . . . . . . . . . . . . . . . . . . . . . . . .  517.710 Joint fflr parts of macbinery, O. Cullmann . . . . . . . .  547,629 Water purifying apparatus. F. Reynolds . . . . . . . . . . .  547,6RO Kiln. F. Macarthy . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  547.492 Water tube boi le!t N. W. Pratt . . . . . . . . . . . . . . . . . . . . .  547.565 Kiln for burning decorated ch1na, etc., C. H. Weed puller. F. w. Read . . . . . . . . . . . . . . . . . . . . . . . . . . . .  M7,679 Land . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  517.646 Weight holder. automatic. W. F. Hood . . . . . . . . . . . M7.549 Knee pad. A. C. BulL . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  547.00 Welt beating and .hoe trimming macbine. C. Knife blank. table. T. B. Wilcox . . . . . . . . . . . . . . . . . . . .  547,6'.!2 Dance! . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  M7.715 

Kn��18!h�:����� ��� .t.�?�. stit.�� . �.�?��I. ����.���: , 547.684 ;t::{·fe����¥i:
c
�Ta��:��: . . . . . . . . . . . . . . . . . . . . . . . . . 5(7.� Lamp. electric arc. H. E. Br'!dley . . . . . . . . . . . . . . . . . .  547.659 Windmill. N. John.on . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  547.437 Lamps. cut out tor arc, D. Hlgbam . . . . . . . . . . . . . . . . .  547,753 Wire wea �in2 1oom, J. W. White . . . . . . . . . . . . . . . . . .  647.530 La.t .tandard and last,. F. P. Old . . . . . . . . . . . . . . . . . . . 547,648 Wood cutting machine. J. G. Kreis . . . . . . . . . . . . . . . . .  M7.490 L

e
a
3cbWi1��

i��., . . �".���' . . �.����:�.����.t.��, . .  ��'.' . .  � 547,458 ;�:����g se�c�y�:,��::g:pert D. WrlgJey . . . . . . . .  M7� 
Linotype machine. P. T. Dodge . . . . . . . . . . . . . . . . . . . . .  547.633 Wrench. A. D. Barnett . . . .  : . . . . . . . . . . . . . . . . . . . . . . . . . . M7,5& Linotype matter, unleading machine fOf, F. Wringer. See Clothes wringer. 
Liq�i����8����: ·({·aseiOWBky·.·.·.·. : : : : : : : : : : : : : : : : : : : :  �f:f� Zin�r��� . ���.l�.�. ?���' . .  �����Ing: � • . �. p�: M7 � Liquid raising apparatus. Dyer & Burke . . . . .  ; . . . . . 547,634 . •  • • • •  • . • •  • • • •  • 
Lock. See door lock. Permutation lock. 
t��k"iPn

v
:�bfecY.���i�'t�e 'iOj.: J: M·:i;eyDiour·. : : : : :  �f:� D ESI GNS. 

If:�k'!,�.
c
����;'l��: �aroe:�: : : : : : : : : : : : : : : : : : : : : : : :  �+:� I Buckle. W. A. Schlelcher . . . . . . . . . . . . . . . . . . . . . . .  24,731, 24,732 

Mattress. wire, Shaw & Gail. . . .  . . . . . . . .  . . . . . .  . . . . .  547,743 Clock case. E. Rotb . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  U.136 
Meat cutter, O. D. Woodrutf. . . .  . .  . . . . . . . . . . . . . . .  547.468 Eyeglass ca.e. J . G. Koenen . . . . . . . . . . . . . . . . . . . . . . . . . .  24.735 
Mecbanical movemellt, J. L. Oakes . . . . . . . . . . . . . . . .  547.«6 Lamp. T. Fer�uson . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  24.737 
Medicine case. revolving P J Keegan 547 552 LamPi D. H. Watts . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  24.\'86 
M�rry-go-round. H. S. Moore: . . . . . . . . . .  : : : : : : : : : : : :  M7:614 M�da • .  Jackson & Ham�ond . . . . . . . . . . . . . . . . . . . . . . . . .  24,738 
Metal cutting and folding machine. M. A. Clen. MIrror Dlateau. H. E. Billgin . . . . .  , . . . . . . . . . . . . . . . . . . .  24.139 

nam . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 517.750 Sifter. Paulman & .Sensabaugb . . . . . . . . . . . . . . . . . . . . . . .  24.741 
Metal plate •• hand tool for cutting holes in, B. Slop jar. C. E. H�vIland . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  24.740 

Mill,I
a���·.awiiliii · ·  'WiiidDiiii · · · · · · ·  .

. · · · · · · · · · · · · ·  547.665 �fg��':g,arrn:.
b
��b

J';[empe.;: J�: : : : : : : :  : : : : : : : : . : . � : :  �:� 
MiJl ing mach me, Reiss & Crocker . . . . . . . . . . . . . . . . . .  547.740 'l;inninJl machine IZ"rease pot. BraDJ(bam &·Harrls • .  24.743 
Mining apparatus. bydraulic. A. McDougall . . . . . . . 547.496 ' ehicle .tep pad. J. Hummel. . . . . . . . . . . . . . . . . . . . . . . .  24.H2 
Miter box, S. P. Lercb . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  547.5:<XJ I Woven fabric. H. E. Parkburst . . . . . . . . . . . . . . . . . . . . . .  24.746 
Mixing apparatus. �l. J. E. Laurans et a! . .  . . . . . . . .  547.725 Woven fabTlc. J. PbIl lip •• Jr . . . . . . . . . . . . . . . . . . . 24.747. 24,748 
MOIstening and .applying po.tage stamps. device Woven fabrIC. W. T. Smith . . . . . . . . . . . . . . . . . . . . . . . . . .  24,745 

for. R M. HII!!!in . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  541.666 Mortiser� oscil Jatory cbain saw, J. Antbon . . . . . . . . 547.572 Motor. See air motor. Current motor. Stamp motor. Water motor. TRAD E M A RKS. 

. P OW E R  & rOOT I SHAPERS.PLANERS DRillS. 
L. AT H E S. �:���':.E,,�,��� 2�'�LIJ�ul��t� 
5EBAST1AN LATHE CO. 120 CULVERT ST. C INC INNAT 1 .  O.  

S cient if i c 8.Q.Q! Cata l ogue 
RECEN T L Y  )'lJ B ) , I S H E D . 

Our New Catalogue con "' · 1]·n" over 100 pRjles, Includ· ing work. on more than fi',., <1 .fferent subjects. Will 
La mailed free to any at.d .:8S on application. 
�I U N N  &; CO .. Pubh,o/v" SCIENTIFIO AMERICAN. 

3';� Broadway, N ew York. 

HAVE YOU SEEN 
The New Green River A I  

Dri l l ing Mach ine P 
Everything done-drllling and rever.· lng-with one hand witliout taking It from crank. Price 81ii.00 

or Send IIYf Oatalogue. 

WILEY &; RUSSELL lUFG. CO. 
Greenfield, Mass., U. S. A. 

�WELL DRILLS awarded Highest Medal at tbe World'. Fair. 
All latest improvements. Catalogue tree. 

F. C. AUSTI N M FG. CO., CH ICAGO, ILL. 

A R'l' EI:)IAN WELLS -B Y PROF. E. 
G. Smith. A paper on artesian wells as u source 01 water supply. Essential li!"eolo�ical conditions ot arte­sian wells. Some chemical features of anesiun we l l  supply. Contained in �('] JtNTU'IC A M E 1UCAN SUP. 
I ' I . 'M �"T. No. 943. Price lU cents. To be bad at this office and from al l  newsdealers. 

BA R N ES' 
New Friction Disk Drill. 

FO R L 1GHT WO R K. 
Hf18 these Great A dvantage.: 

The speed can be instantly cha.nged bom 0 to 1600 
:nthbeu�;!d�� � a:������:a1�:£!'i�:�e: 
amallest or largest drills within its range-a. WOD­
derfnJ economy in time and great saviD� in driB 
breu&i'6. Send for catalogue. 

W. F. & J NO. BA R N ES CO • •  
1999 Ruby St.,  Rockford. Ill. 

� E E RRIL I T E  C O M P O U N D  l� �J BESTMAD£fORT I�� D I l>  P A l N T ­
" O N R O  O F S . -- STRUC1URAl i RON  W O R K  � C S A M P l l S  A N D  EA�E PA)�'i�t����;� '���O�S P I T TS B U RG PA 

LITTLE GIANT BO LT CUTTERS 
and  N UT TAPPERS.  

Complete with Tap ChUCk. Taps. Dies. and Collet.. Cut­ting 9 .Ize.. from � to 1 inch. 
�:" f�Piri'ri:�I�f�h 0"3 :¥��; thread I. cut. makinll' quick return. 

or Send 1'* jully iUustraUd 

.p�.Ioro�·B. Greenfield. Mas •• 

Mowing machine. E. J. Birkett . . . . . . . . . . . . . . . . . . . . . .  547,411 Antiseptic lotions and dres.in� •• 1!llect;.ozone Com. 
��Wgr��!n��:;i'!'f.!'i!':,�v!gL.::���i�i�:-n; F: cliii8e ��::lt.1.g pany . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 27.186 A R M ST R O N G ' S  � P I PE � TH READ I N G  
NaiJ presenting ruechanism. }'. Chase . . . . . .  � . . . . . . .  547,663 �:�l�� ��:�:�: ��e��tir�:g���� s���8�Wed·deii �:l� Nut and bolt lock. A. P. Lord . . . . . . . . . . . . . . . . . . . . . . .  547,491 Bicycles and bicycle supplies. Liberty Cycle Com. Nut lock. J. L. Bonham . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  M1.:j73 pany 27 145 27 146 Nut iock. H. G. Lane . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  517.724 BiCycle.an·d ·part"· iiiereof: F: C: ii,ickweii: : : .  : . . .  : 27:m Nut lock. Peters & Ward . . . . . . . . . . . . . . ; . . . . . . . . . . . . . 547,678 Blood puriHer A F Gwinner 27 132  
8�g���ceE'���;lc�;,;ra�[��gf"or 'p' ip' e.' irl:i,.: vote'y' 547.423 Cocoa. chocolate; and broma' and ' siDiiiar' gOiid.; • 

I Brewster Cocoa Manufa<>turing Company . . . . . .  27,140 
pad�

t asee' kne'c pad: · · · · · · · · · · · · · · · · · ·  . . · · · · · · · · · · · · · ·  547.568 Corsets and ladies' underwear,BOI·tree Corset Com-
Paper foldin/Z" and cutting machine. J. Victor . . . . .  547,651 pany . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  27,129 
Pattern card. R. Knosehke . . . . . . . . . . . . . . . . . . . . . . . . .  [»7.439 �y�� f�h��f:�:: ���i��a�gfor�: �·iJeB�lhers ·& 27,139 Pea and corn sbel linJl machine, combined, B. F. C 44 
pen�0�d:'·3:��iiVde'.�:: : : ·.·. : ·. ·. ·. : : : : : ·.·.·. : : : : : : : : : : :  �g�l Lemg�:��b: ·ilrown:: : : : : : : : : : : : · : : : : : : : : : : : : : : : : : : : :  �U41 
Perambulating chair. L. A. Chichester . . . . . . . . . . .  517.419 Lozenges and candy. O. H. Perkham Candy Mar.u· 

�������������k&IfieT�.�:��: : : : : : : : : : : : : : : : : :  ::.'::: �U� Re!��\��
i
¥�r C�r.:�:�l.' i,,·b·og.; 'j : Gsrreti: : : : : : : : : :  �:U� 

Petroleum or hydrocarbon engine, W. E. Gibbon 5!7,606 �,s�!?i/�
t
: NbC:a�����.g ������::::::::::::: .:::. �:1� 

��;f�g����y�����r!'B�lit��r7��<\r: E8iiiond: : : :  g:i:� Soap. perfumery, and cosmetics. C. R. Bailey . . . . . . 27, 134: 
P�otographic plate holder. O. W. Hodges . . . . . . . . .  M7,487 wa:rr��. ���.���.�·.�����.,. ��? ��.���t� . .t::. ���.l���� 27.135 
� · (tl

rtf!ame, H. VHYJouHng . . . . . . . . . . . . . . . . . . . . . . .  547,469 Water closets, W8Ahdown. F. A. WeJls . . . . . . . . . . . . . .  27.148 I e · a rIC. woven. . . ope . . . . . . . . . . . . . . . . . . . . . .  547.608 Wbisky. Steinhardt Brot ber. & Company . . . . . . . . . .  27.131 P in lockin/Z deviee. scarf. R. E. Lutters . . . . . . . . . . . .  547,757 Wines L Gandolfi & Company 27 130 Plp�. See irrigating pipp. Woolen ,ioOds, piece, Firm of X: Knops·.: : ·. ·. : : : : :  :'.: 27:128 �: �� ���r��
n
:n������".J.e'i. ·.l�':?tb '.Don;;li;{e : : : :  : : : :  ��:� I P�pe wrench, Wie�and & Burr . . . . . . . . . . . . . . . . . . . . . .  547,6.� A pri  11 1 f'ct (01)�· ot the specification and drawinll ot I PIstol ,  magazine, Paquot & Eogh . . . . . . . . . . . . . . . . . .  M? 447 any patent in the foregoing list or any patent in print Planter • •  eed. J. A. Mengel .. . . . . . . . . . . . . . . . . . . . . . . . . 54 , .521 i.sued .ince 186.1 will be furni.hed from this office for Plow. S. D. Poole . . . .  , . . .. . . . . . . . . . . . . .. . . . . . . . . . . . . .  [»7,000 25 cents. In ordefing please state the name and number 

-AYD-

CUTTI N G.OFF MACH I N ES 
Both Hand and Power. Size. 1 to 6 inches. Water. Ga •• and Steam FIt­ter.' Tool •• Hinged Pipe Vi.es. Pipe Cutters. �tocks and D"s 

un'; l'e1'Sali II acknowltdoed to be 
THE BEST. rTSendjor ca.talog. 

A rllu!ltrontr IUf,,"_ (!o •• Brldrreport, Conn. 

Plow colter attachment. Brldges & MIddleton . . . . 5I7.71ll 9f the patent desired and remit to !dunn & Co 361 I' Power a-enerating system",.. I:I. �. (;rant . . . . . . . . . . . 547,427 1 Broadway :8ew York. • 
) ., 

Press. See glass press. rrmhng press. , .  
Pr�s�ur,e re�lllator, R. H. Rudolph . . . . . . . . . . . . . . . . . 547.742 ( ' n I H l d i a l l  p n r f' IH !'i  may now be obtained by the in- . . 
Pr!n ... er S J!:alle¥. A. W. Town�hend . . . . . . . . . . . . . . . . .  547,7i;j, ve�ltor� for any of tbe inventions named in the fore- l Pr!ntine machIne, Banta & Black . . . . . . . . . . . . . . . . . .  547,409 ' f.wmg hst. provided they are Simple, at 8 cost of NO each. Prmtil1ll macbine. platen. A. Godfrey . . . . . . . . . . . . . .  547.577 1 If complicated the co.t will be a little more. For full HYPNOTISM My oriKinal method f2. 100 pp. pam. Println� 'pres •• S. G. Wells . . . . . . . . . . . . . . . . . . . . . . . . . .  547.758 j lD.truction. addre.s ll.unn &; Co., 861 Broadway. New plilet 1Oe. One on P81'IIonai Magnet-1'111181'. see Cork puller. Weed puller. r ork. Other foreign �t.ent. may also be obtained. 11m lOll. Dr. All4el'1011, S A. 7. MuoA1o Temple, Ch1caa:o. 

E M P I R E----

• BO I LER  CLE AN E R • 
---C O M PO U N D  We Don't  OWeI' G ra t u ities.  but our CIrcular will give you the Information 

thatT�·t:)lUiW: !en (I�{1!�li:.vTn��;: 
���;UZ�ipgc='� W.� �a7t� 

OFFICE : 
_______ Ke

_
m
_

ble Bldg . .  1 9  Wh itehall  St., N.".  

THE CARBIDES AND ACETYLENE 
ComuerClally Considt'red.-By T. L. Wil lson aDd J. J. 
Suckert, Pb. D. A consideration of the ca1'bides and acetylene t"rom n commercial point of view, preceded by a b.rlet history of these compound�. the methods of theIr formation. and their chemical and physical prop­el'tiel!l. W tth 10 i l l ustrations. Contained in SCI ENTIFIC 
A MERICAN S U PPLEMENT. No •. 1 0 1 �  and 1 0 1 6 . Price 
10 cent. each. To be had at this office and from ail newsdealers. 
They All Like It. 
The Ladies Like It. 
So Do The Men. 
Children Enjoy It. 
Layman Pneumatic Boats. 
ar S�e SC I . AM .. May 18. 1895. 
Send 4<. lin stamps jor our hand-

somely illustrated catalogue. 
Addre.s H. D. LA YMAN. 

00 West 29th St •• cor. Broadway 
NEW YORK. 

B U Y  
T E L E P H O N E S 
T h a t. nre anod-n ot " cbeap ,.h i u RR." 'Phe dltler­ence in co.t is little. We guaranto;e our apparatus and 
��::;��:n��� ;;:�tl���m"l:i�J':�i�, p'r .l'����}, w�ts. 

WESTERN TELEPHONE CONSTRUCTION CO., 
«0 Monadnock Block. CHICAGO. 

Largest Manujactwrers oj Telephll'llU lin the United Siates 

HARLEM. RIVER I M P R O V E M E N T  
and Ship Canal .-An intere.ting account or the great Ilovernment work recently completed in New York City. Wit.h 3 i l lustrations. Contained in SCIENTIFIC AMER-
�<;'��t'WI;:�Ji�::id frgilaYlln�;"s��:: cents. To be 

1 2 , 5 00 Receil'tll. 7 0 8  Pages. Price $5. 
Bound in Sheep. 8 6 .  HaJj.Morocco. 86.:;0. 

Thi. splendid work contain. a careful compilation of 
��� Q����s.e�¥�����tg���gt�:f���ff�h�� \� ti'bee�.2�! 
e n t i li c  A m e l' iCRl l  durin2" the pastflfty years ; togetber with many valuable and important addition •. 

h���' ��n���d: \ri�J;; ��;
n Ib(�a��be6tt�h:-���fJI8 �: bein� represented. It is by 7ar the most comprebensive volume of the kind ever placed before the public. 

The work may be regarded a. tbe product of tbe stud. ies and practical experience of the abJest chemists and 
�e���e�i t�l�y;ress��!r:e�����h:�3 �Jg�����8�t�� conCIse form convenient for ready use. 

Aimost every inqniry that can be thou!,ht of. relatin� to formulm used in the various manufacturing inaue· trie •• will here he found answered. 
Instruction. for working many dillerent proce •• e. in tbe arts are J[iven. 

pr�g�bry ':r?J7 fi�� i�nt'j.'l:'b�J� ���h %aa�Cps g� b��it� value in their respective callings. 
Tho.e who are in .earch of independent bu.lnes. or 

��P!�lcl:�;';�i8��3 }� ��eh���:e!rsa�¥f���r:i'cfeT��t fi\u,e-gestions. 
nr Send for Dfscripti1,e Circular. 

MUNN & .00., Publishers, 
(SCIENTIFIC A iUE R ICA N O F F J(:E. 

361 BroadwaT • .!iew \·ork. 

© 1895 SCIENTIFIC AMERICAN, INC.



OCTOBER 1 9, 1 895.] 
Fountled by Mathew Oarev, 1785. 

HENRY CAREY BAIRD & CO. 
I,N IJU8TRI.AL PUBLISHERS, BOUKSELLERS & IMPORTERS 

8 1 11 \Val n u ,  "., .. P h i l a de l p hia. Pa .• V . t";. A .  
IT Our New aud Revised Catalogue of Practical and 

Scientiflc Bookl!. 90 pages, 8vo, aDd our other Cata10llues 
and Circulars, the whole covermg every branch of Sci­
ence applied to the Arts. Bent free and free of postage 
to any one in any part of the world who will fnrnlsh his 
address. 

Now ready. Plate and India paper (Sheet Demy). 
The Cathedrals of England  and Wal es. 

Library Edition (limited to 250 copies), containing 62 
r�����i����W�r�� t1�
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written. UIl.bound (in portfolio), 31. 13s. 6d., American 
price, $29.40 ; bound (whole buckram), 4l. 4s., American 
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)[orning Post. H A Dahle volume."-Pall Mall Gazette. " A most interesting and useful work_ " -Guardian. 
Address Publisber of The Builder, 46 Cat-herine Street, 

Lonaon, W. C., England. -----
T H E  " R O U N D  BOX"  

TY PEW RITER R IBBONS  
M .  & M .  CARB O N  PAPERS. 

Give perfect satisfaction when 
others fail. Used by nearly all United 
States Government Departments. 

Samples �'ree upon application. 
lU I T'I' A H  & V O I.G ER, 

Manufacturers for tbe Trade, 
Cor. Park &: lUI.  Aves.,  Park Bidge, N. :. 

Excursion Rates 
To 
Atlanta. 

On account of the Atlanta Exposition, the B. & O� RR. 
Co. win seI] excursion tickets at greatly reduced rates. 
Season tickets wiil be sold every day until December 
15th, good returning until January 7th, 181J6. Twenty-day 
tickets will be .old every day nntil December 15th, 
good returning for twenty days from date of sale. Ten­
day tickets will be sold Tuesday and Thursday each 
week until December 24th, good returning for ten days 
from date of sale. The rates from New York will he 
$37.25 for season. $29.25 for twenty-day, and $24.00 for 
ten-day tickets. 

Correspondingly low rates from other pOints on the 
line. 

Eclipse -
Cream Separators 
are Closest Skimmers, Most Durable, 
Easiest Running, and far the Rimplest 
:�:er.

r Power s�::��!�nJ�:ted. 
c. L. CHAPMAN S E PARATOR WORKS, 

1 . I TTI.E FAL l.S, N. Y. 
SC lENTIFIC A M E R lCAN D Y N A MO. 
Description of a plain shunt-wound dynamo of simple 
construction, capable of supplyin� a current of from 60 
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for the benefit of the readers of the �CIP l / f j t;c .-:l 7l1enCllfl, 
by Mr. W. S. Bishop, of New Haven, Conn. It Is de­
signed to meet the wants of mechanics and amat.eurs 
who desire to construct a simple dynamo for their own 
use, but who do not care to enter into the subject scien­
tifically. With 24 illustrations. Contained in .... ( · 1  ENTI FIC 
A lH EU!{ 'A S "' (· P P J . El\I ": ST, No. �fj�. Price 10 cents. To 
be bad at this office and from all newsdealers. 

Shing le ,  Hea d i n g ,  and Stave M i l l  Machinery 
and Veneer Cutting. 
Send jar Cat . A. 

Handle Machinery 
for Turning Handles 
for Brooms, Axes, 
etc. Send jor Cat. B. 

Wood Pulp Ma-
chinery. Sena for 
Cat. c. 
'l'l"evor Mf". Co. 

Lockport, N. Y. 

NOW READY I 

Seventeenth Edition of 

Experimental Science 

l7""."ienli for tli II o;U'aleti ClrCWilT". 
M U N N  & CO • •  Pub l ishers. 

Offi ce of the SCI E N T I F I C  A M E R ICAN, 
3til BltOAD WA \' ,  N E W  YORK. 

J t itut i f i, �lUttitau. 
VEuOX P -" y;;) E To} A �evolutlon In Pho-

� .. - .. '\. tographlc Printing. 
When exposed to the same light, prints 
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Devel"ped and toned as jast as the printimg frames can be flfled. A cMice of tones more 
beautiful than can be prOduced <m anI/other paper. Permanent prints. The greatest paper 
for hot or damp climates. :I :i cell ts in stamps brings two sample dozen cab's, developer 
and three sample prints. N epern Platinoid, Enameled and Rongh lIromtde Papers are 
the best and most uniform In tbe market. Nepera I' 0 P, an insoluble gelstlne paper. \ 

Nepera Chemical Co . ,  Sole  Manufacturers, Nepera Park, N.  Y .  
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homogeneous di�tribution of electriC density in cloua. I CE  MA (' H I N E �  C I '  E '  /' , less ail' at modera te heights above the earth's surface. ' �.  or J I!IIS n l u nefil, • •  t'f" 'ft'el'!io 
With l i l 1ustration. CODtained in SCIENTIFIC AMERI- a n d  Uun l erfii' lli achi net· y .  THE VILTER 
CAN SUPPLEMENT, No. 10 1 � . Price 10 cents. To be MFG. Co., !!99 Clinton Street, __ M_I_Iw_aukee,_W�is._ 
had at this ollice and from all newsdealers. 

Reagan Feed Water Heating, Water C irculatinfor :t��on!�,�!ri�f. a�!�!�o�lO-
tive Boilers. AGENTS WANTED 
in all parts of the United States to 
manufa���::J f;�;����.

alty. 

Water C ircu lat ing Grate Co. 
Mannf's and Sole Proprietors, 

GESERAL OFFICE & WORKS, 
1026-1028 Filbert St., PHILA., PA. 

DIGESTION IN PLANTS.-BY J. PENT-
Jand Smith, M . A ., B.Sc. An interesting paper discuss­
in" the processes b � which food material is rendered 
avai lable for the nouril'lhment of the plant ortlanism. 
With 4 tll ustrat ions. Contnined in SCIENTIFIC AMERI­
CAN SUPPLEMENT, No. 10�". Price 10 cents. 1.'0 be 
bad at this office and from all newsde�ler8. 

A R M S  &. L E e S  
WITH RUBBER HANDS & FEET. 

The Most Natural ,  Comfortable and 
Durable. Over 1 6 ,000 i n  use. 

New Patents and Important I m p rove­
ment. U. S.  Gov't Manufact u rer. 

Illustrated book of >130 pages and for-
mula. for measurlDg sent free. 

� IT See illustrated article in SCI. AM. - of A uoust 3. 1895. 
A. A .  M A R KS , 7 0 1  Broadway, N EW YORK CITY. 
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10 cents. Also to be had of newsdealers in all parts 01 
tb e conntry. 

MESSRS. MUNN &; Co , Solicitors 
of Patents. have had nearly fifty 
years' continuous experience. Any 
one may quickly ascertain, free, 
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PATENTS 
taken through Muon & Co. receive 
special notice in the Scientific A 1ntr. 
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Circulation of any scientific work. IS a year. SpeCimen copies free. 
Address MVNN &; CO., 

New York, 361 Broadwsy. 

V8u U S E  GR I N DSTO N E S ?  
If so, we can supply you. All sizes 
tn o u l l t ed and U JI I l l f ) I I I1I.� d .  always 
kept in stock. Remember, we make 8 
specialtyof selecting SLones for all spe­
cial purposes. ar Ask jor catalogue. 

'l' h .. C J . EV E I. A N ]) �T(l N E  C O .  
2d Floor. Wilshire. Cleveland, O. 

THE TIN PLATE INDUSTRY IN THE 
U nited States.-An interesting paper. showing the ex­
traordinary development of the tm plate indu�try in 
this country. and the serious competition into which it 
Is now enterina- with the Brit ish industry. With 18 i l lus­
trations. Contained in SCIENTIFIC AMERICAN SUPPLE­
MENT, Nos. 1 0 1 9, l O�O, 1 02 1 ,  l O�2 aDd 10�3. 
Price 10 cents each. or 50 cents for the series. To be bad 
at this office and from aJI newsdealers. 

Save $8.00. 
SUITS and OVERCOATS TO M EASU R E  

$10.00 
A N D  U PWARDS. 
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savln� the expenses of traveling 
men. Goods sent C. O. D., with 
privne�e of examination and 
trying on bef'ore you pay t'or 
!t��e •. WWrit!:Alor �!frnee� 
fall and winter novelty catalogue 
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d fashion plate. 

Dept. 28. K RAM E R &  M A H LER, 
111-113·115·117 MonroeSt.,Chicago 

; .1' AT A TEST 
of Steam Pipe Coverings � _bought In open market 
by tbe State ('ollege of 

Pennsylvania, for the purpose of conducting a CON .. 
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lsbestos �ponge. 

20% better results than - Magnesia SeaMonal Covering. 27% better results than - - Carey's !So-called Asbestos. 
50% better results than - Manville Wool Felt Covertug. 

We offer it at prices to suit the times. 
Auents Wanted. Mention this paper. 

New York Fire Proof Covering Co., 1 2 1  Liberty St. ,  N.Y. 

Architectural gooks 
Useful, Beautiful and Cheap. 

Any person about to  erect a dwelling house o r  sta. 
ble. either in the country or City, or any huilder wishing 
to examine the latest and best plans for a church, 
school house, club honse, or any other public building 
of high or low cost. sbonld procure a complete set of 
the A RCHITECTS' AND BOILDEIlS' EDITION of the SCI­
ENTIFIC AMERICAN. 

The Information these volumes contain renders the 
work almost Indispensahle to the architect and builder, 
and persons ahont to bulld for themselves will find tbe 
work suggestive and most useful. They contain draw­
I ..... s in perspective and in color, together with fioor 
plans, costs, location of residence, etc. 

Two volumes are published annually. Volumes 1 to 
IS, which Include all the numbers of this work from 
con..mencement to December, 1894, may now be obtained 
at this ollice or from Booksellers and Newsdealers. 
Pricc, stitched in paper. '2.00 per volnme. These vol­
umes contain all the plates, and all the other Interesting 
matter pertaining to the work. 1.'hey are of great per­
manent valne. Forwarded to any adm·esB. 

DI U N N  &; CO. , P u blishers, 
361 Broadway, New York. 

MANUAL AND SENSE TRAINING THE 
Great Problem in Education. -By Peter 1.\ Austen. Ph. D., 1.1'.C.S. A plea for the educntion of the yonDJ{ through the training �f their powers of obeervation, judJ{ment, and reasODln�. Conta ined in SCIENTIFIC AMERICAN SUPPLEMENT, No. 1 O�6. Price 10 cents. 1.'0 be had at this office and from all newRdealers. 

VAP O R  LAU N C H .  
Engine and helm controlled 

from bow. Latest Improved and 
only 12 to 1 motor now ready for 
the market. 18 to 40 ft. launches 
2, 3, 5 and 7 h. p. No licensed en-
�!:1e��f��l��r��?�.

ed
NO 

SJ::� 
gerOUB naphtha or gasoline used • 

.. '� ... '''')' , �------ -
lli ari n e  Vapol' Enzrln·e C o  . .  J ersey City, N. J .  
RUSTLESS COATINGS FOR IRON AND 
Steel. - Paints : of what composed, how destroyed, 
���ISti:rc;�i�.
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tlood pai nt. 'rhe characters that a paint should possess 
for the purpose of protectlnll structures from decay or 
co�rosion. Natnral and artificial al!lphalt coatings. Iron 
OXIde pai nts. ZillC Rnd lead oxides. Carbon paints. 
Inert pigments. A very exhuustive and val uable paper. 
Contained in SCIEXTIFJC AMERICAN SUPPLEMENT. 
Nos. 10 1  ,., 101!o1 and 1019. Price 10 cents each. 
'1'0 be had at this office and fl'om all newsdealers. 

E lectrical �ge �:��f:!� Model  Work. 
M. SANGER, 106 Liberty Street, New York. 

NOVELTIES  DIXIe Novelty Co., Ltd., New Or-
• -leans, La., buy and sell Patented 

Novelties. Oorrespondence WIth manufacturers and 
dealers solicited. 

VOL :\ EY W. M ASON If, CO. 
FRICTION PULLEYS, CLUTCHES, ann ELEVATORS 

PRO V I U E N CE. R. I. 

���WLATHES�TOOLS 
Send 10 eu. Cor 824 pap Book to 

J. 11. WATROUS, CinCinnati, O. 

F.I�� . . BID�!!!��� 
BROOKLYN FIRE BRICK WORKS. 
8 8  Villi D y k e  lSU'eet, B ItOOK l.YN, N. Y .  Ii·· ·· DO YOUR OWN 

PRINTING 
\ fli. PRESS fOr­

cards, circulars, &CI 
Press for printing 

, a 1IID&l1 papel" $40, 

Save money I Make 
money printing for 
others I Type-setting 
easy. PrInted roles. 
Wnte for catalogue, 
presses, type, cards, 
et

R���"f°7·co., 
Meriden, Conn. 

THE MANUFACTU RE OF MATCHES. 
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ticed In France. With 10 Illustrations. Contaioed In 
SCIEXTIFIC AMERICAN SUPPL., .. .  NT. No. 1013. Price 
10 cent.. 1.'0 he had Rt thIS office and from all oews­
dealers. !� an�2=�I��y�I�S 
! Wi lson's . Common Sense Ear DrulINI, . 

New scientific Invention, entirely dllferent 
tn construction from aU other devices. Assist the deaf 
when a11 other devices faU, snd where medical skI11 bas 
given no relief. Safe, comfortable. ana invisible j no 
wir
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�tar * �ap$ 
B y  R i chard A.  Proctor, F . R , A . S .  

* * 

A series of twelve elegantly printed lIlaps ,)f the 
Heavens, one for every month In the year . .  SpeCially 
prepared for use In North America. With descriptions 
accompanying each map, giving the names of the prm­
cipal stars and conste11ations, showing tbeir relaHve 
position. at given hours and days of the month. 

A most beautiful and convenient work, specially 
adapted for the nse of those who desire to acquire 
a general knowledlZe of the starry realms. 

To which is added a description of the method of 
preparing and using artificial luminous stars as an aId 
Ip fiXiug In the Ollnd the names and places of the 
Vllrions s(.afs Mel ponstel1atlon" by Alfred E. Beach. 

41togllther thi- Is onll of thl! IUost popular, useful 
allli v!l>hlable wor�. Of tbe kind ever published. 

Ope quarto volume, IIleg""tly bound iQ cloth, PTic� 
8�.�O. postPllld. 

MUNN lif; CO., publishers. 
361 Bl'oadway. New YOl'k. 

© 1895 SCIENTIFIC AMERICAN, INC.



�"vcrfi$cmcnt$. 
I IR D H i A R Y  R A 'l' E " .  

I n si d e  P uO"e. each i ll�el' t i o n  . .. � :,� cenf8 n l i n e  
Badi l)n�;. each  i n sertion . .. ..  S I . 0 0  a l i ne  

rr For some classes oj Advertisements, Special and 
Higher rates are required. 

'I'be above are charg-es per agate line - about ei.ght 
words per l ine. This notice shows. the width of the lme, 
and is set in �ate type. ED�ravlDg8 may head acver­
ti sements at the same rate per ag-ate line. by measure­
ment, as the letter Dress Advertisements must be 
received at Publication Office as early as 'rhursday 
morninll to appear in the following week's issue. 

There are two 
classes of bicycles-

CO LUM BIAS 
and others 

Columbias sell for $100 to everyone 
alike, and are thc finest bicycles the 
world produces. Other bicycles sell 
for less, but they are not Columbias. 

POPE MFG. co. ,  HARTFORD, CONN. 

You See Them 
Everywhere 

STA R R ETT' S _ 
I M PROVED S P E E D  I N DICATOR. &j;�fiii:�:J;:�� Granuatlons show every revo­

fjii lution, and with two rows of � flgures,read both right and left 
as the shaft may run. Auxil­

iary split cap i s  made to slip over the 
With Split 
Cap, $1.75. 

g�i�l:� 
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le to use on a center or 
IT Illustrated Ca.talogue Free, 

The L. S, Starrett CO., �
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Pocket 
. . .  Kodak $0.00 
� 

Makes 
pictures 
large enough to be good for contact 
printing and good enough to enlarge 
to any reasonable she. 
P�kf>,t Kodak, loaded tor 12 pletures, 1� x 2 1n., 
Deyeloplng and PrlntiDs Outfit, 

EASTMAN KODAK 00., 
$5.00 

1.50 

Sftt����::n��t(/:,)�:et ROCHESTER, N. Y. 
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The 
American 
Bell Telephone 
Company; 

I25 Milk Street, 
Boston, Mass. 

This C o m pa n y  own s Letters­

Patent  � o .  {G 3 , j G 9 ,  granted 

to E m i lc B c rli  I lcr � o y c m -

ber 1 7 , 1 8 9 1 ,  f o r  a combi ned 

Telegraph and Tclephrme, 

coyering all forms of 
Microphone Tra n sm itters 

or contact Telephones. 

J t itu t if i t  �mtritau. 
•• IMPROVEMENT THE ORDER 01' THE AGE. " ______ __ 

New Model 

Smith Premier Typewriters 
---- N os. 2, 3 A N D  4 

H A VE YOU EXA MINED THEM ? 
Many I m p rovements Heretofore Overlooked by Other Manufacturers. 

Address THE SMITH PR EMIER TYPEWRITER COMPANY, Syracuse, N. Y. , U. S. A. 
BRANCH OFFICES IN TWENTy-NINE PRINCIPAL CITIES IN THE UNITED STATES. 

THE BICYCLE : ITS INFLUENCE IN 
Health and· Disease.-By G. M. Hammond .  M.D.  A val ... 
uable and interestinfl paper in whic� the  8ubjec.t is ex ... 
haust ively treated from the fol lowmg standpoInts : 1 .  
'}'he use of  the cycle by persons i n  hea l th .  2. fJ.'he use  of  
the  cvc le  by persons diseased .  Contained i n  S C I E ST1 FIC 
A " EiuCAN SUPPLEM K"T, No. I nn..:.  Price 10 cents. 
To be had at thiS office and from all newsdealers. 

. . • W E  A R E  B U I L D I N C  • • •  The CeleiJrated -

"HORNSBY-AKRoyon 
- O I L  E N G I No! 

The De La Verg ne R efrigerat i n g  Mach i ne CO. 
FOOT E.  1 3BTH S T R E ET,  N EW YORK. 

M ETAL 

HALF A CENTUR Y OF CYCLES. -AN 
interest ing history of t.he cycle from its origin tlP to the 
present time. The first crank.dri ven bicycle. The 
. �  bone-shaker n and its succeSbors. The tricycle. The 
modern wheel. Cycle bu i lding a science. POints of im­
pr1 l vement. The pneumatic tire. A hand and foot cycle. 
With 9 illustrations. Contained in SCIENTIFIC AMERI­
CAN SUPPLEMENT, No. 1 0 1 2 . Price 10 cents. To be 
had at this office and from all newsdealers. 

A GENTS WANTED FoR FINE TOOLS IN E'ffi!YSHOP, 
,. CAT�b��R (l.H.BESLY & (;0. 'AND AGENCY. CHICAGO, I LL.U.S.A.-

The Scientific American 
Reference Book. 

A lUoSt useful little bound book of 100 pages, com­
priSing, probably. the most extensive variety of stand­
ard, practical, condensed information ever furnished 
to the puu1ic for so small a price, only 25 cents. 

Among its C':ontents. are : 'J'he La.::>t Cen'3u� of the 
United States t lS!JO). by .States, '.rerritories, and Coun­
ties ; 'rabie of Cities b-aving over 8,000 inhabitants ; 
M.ap of the United States - miniature outlinl3 ; The 
Patent Laws full text) ; The Trade Mark Law (full 
text) ; The Copyright Law (full text) ; The PrinCipal 
Mechanical Movements-Illustrated by 150 slUaU di .... 
grams-of value to inventors and desiflners of mechan­
ism; �Iedal\lon I'ortralts of Distlngnished American 
Inventors ; Valuable Tables . relating to Steam, Elec­
tricity, Heat, Metals, Weights, and Mea�ures. 

pr- Sent by mail to any address 00 Teceipt oj price, 
�a cents. 

MUNN &: co. , Publishers, 

361 Broadway, New York. 

IJ,( to 00 H. P. THE Motor of 1 9th Oentury I§ Can be used Il'IIIJ/ place, to dO any 

:'r"rkN"g'M'le �n���ie�':: !
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Ashes ! No Gauges I No Flngl­
neer ! A perfectly safe Motor 

. . for all places and purposes. Cost 
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er. For circulars, etc., adlress 
BCONO. ·Y REUABWTY C h arte)' (� a� .Eng�ne C o .  SlMpr.cITY. SAFETY. P. O. Box 148. "'tel·hnlr, I I I .  

AUTOMOBILE C A R R I A G E S : THE 
Paris-Bordeaux· Paris Race ot.-Brief account of the 
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9 i l lustrations. Contained in SCIE�TIFl{, AMERICAN 
SUPPl.EMENT. No. J 02 3 .  Price 10 cents. To be hud at 
this oftlce and from all newsdeal�rs. 

"OTTO" 
CAS AND CASOL I N E 

E N C I N E S .  
� CWI�� �r ViI ���r:;. ����_

In 
pendent of gas works 

or gas machines. 
No Boil e.", No Dan gel', 

:s 0 Engineer. 
The Otto Gas E n g i n e  Wks. ,  Incorp'd, Ph i ladelphia 

GAS AND GASOL INE  
E N C I N ES. 

� to I5 H. P. 
Suitable for 

ing or any 
Quiring power. 
Prices, etc . •  upoo ap-

plwati<m. 
PIERCE ENGINE CO. 
17 N. 17th St., Racine, Wis. 
ELECTRO - CHEMISTRY, RECENT AD-
vall CPS in.-By J. W. Richards, A.C" Ph.D. A very ex-
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prosecutinlr work in the domain of electro-chemistry. 
Contained in SCIENTIFIC AMERICAN SUPPLEMENT, 
No •. 1 0 1 4  and 1 0 1 li .  Price 10 cents each. To be 
bad at this office and from all newsdealers. 

VANDUZEN 8�i\M PUMP THE lEST II THE WOIlD. Pumps Any Kind of Liquid. 
Order, never 

Towers, Tanks and Tubs 
PATENT SECTIONAL 

ALL I RO N  TOW ERS 
PLAIN 

ALL WOOD TOWERS. 
ELEVATED TANKS 

for Automatic Fire Sprinkler Plants. 
Louisiana Red Cypress Tanks 

a Specialty. 

CAUSE OF LUMINOSITY IN THE w. E . CALDWE LL CO . ,  
Flame8 o f  the Hydrocarbon Gase • .  -By PrOf. Vivian B. 2 1 9  E. Mai n Street, 
Lewes. An im portant paper in which the author en­
deavors to show that the luminosity of hydrocarbon 
fia.mes is due to the localization of the heat of formation 
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tained in SCH�NTIFIC AMRH1CAN SUPPLEMENT. Nos. 
1 0 1 2  and 1 0 1 3 .  Price 10 cent. each. To be had at 
this office and from all newsdealers. 

N I C K E L  
AND 

ELECTR O ·PLATING 
Apparatus and Material. 

THE 
Hanson & Van Winkle Co, 

:S e \\' a r k .  :'\ • •  J .  
81 LIBEHT V ST., N .  -r, 
35 & 37 S. CANAL ST., 

CHICAGO, 

THE AGE OF THE EARTH.-AN IN-
teresting paper by JOhn Perry. in which the author dis­cusses the SUbject very general ly. with a view to clear .. ing away the mIsapprehensions that extst among modern I.!:eologists and palreontologists. who ure no 10nller uni ... formitarians. and physicistls who Bre represented by Lord Kelvin. Contained in SCIENTIFIC AM ERICAN SuP ... PLEMENT, No, 1 012. Price 10 cents. '110 be had at this office and frOID: all newsdealers. 

Durable-Easily Applied. 
This rooOng I. manufactured 

from natural Trinidad asphalt 
materials, and will not dry up 
and become brittle under ex­
posure to the weather as coal­
tar rooOnl<s do. pr Send Jor 

free sample oj TOOj 12 ytars old, 
with circular and price list to 
WARREN C H EM I C A L  & llIFG. CO ..  Soli Fu lton !Street, 

New York. U.  S. A. 

LOUISVILLE, Ky., U .  S. A. 
$26. 50. An 8 Light 16  C. P. 110 Volt  Dynamo 

N or a tOY . hut a high grade, 
substantial machine, whtch 
we guarantee to do all we 
e\alm for It. We place this 
machine on the market at 
above Jow price in order to 
introduce our Dynamos and 
Motors of larger sizes. 
pr-Send jor circular No. 26-
ROTH BROS. & CO . .  

loasnrinR Chesterman's, Excelsior, 
Lufkin's, Eddy's, Roe's, 
etc., and supplies of all 
kinds for Architects, En­
gineer. and Draughts­
men. 
Frost & Adams Co. 

Established In 1848. 
39 Cor n h i l l ,  

BOSION, MASS. 

� " G I N ES Boilers and !\lach i n e  To o l . . New 
EO.n ! and Second.hand. Send stamp jor Pltl'tr 
"ACacM".", d: SuppUes." W. P. Davis, Rochester, N. Y. 

.A.1B.TJ[FIC][.A.:I:o LIMBS Free Catalog. Geo. R .  Fuller, 
Box 2lIiO. Rochester, N. Y. · . 

J E SSO P'S ST E E LTHB\�Er 
F O R  T O O L S ,  S AW S  E TC 

W':!! J E S SOP & S O N S  t.:� 91 JOHN ST. NEW YORK 

At I P · BicYCles, Watchei GUI'S, J \ uggiei I.·brDell�, 

rICH StoWlDg :\Iacbinell OrgaDS. Phnos :-ItJeII,Too,. 

-4 :o'calel of :1. 1 1  v:!.rietiea :'Ind 1001) other!l.rbcJea. 
Lists free. CBIC�GO SC.A.LJC Co., Chlcftgo. ll l.  
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rr ESTA BI.I S H E U  lS4ii • 
The M ost Popular Scientific Paper i n  the World-' 

O n l y  53.00 a Yenr, I n c l u diDa- Postalre. 

Weekly--62 N ll mben R Y eRr. 

Tbis 'v i d e l y  circ u l n t e .1 and splendidly Illustrated 
paper Is published weekly. Every number contains six­
teen pages of useful Information and a large number of 
original engravings of new inventions and discoveri�B, 
representing Engineering Works, Steam Machinery, 
New Inventions, Novelt1es in MechaniCS, Manufactures, 
Chemistry, Fllectricity.Tele..-rapby, Photograpby, Archi­
tecture, Agriculture, Horticulture, Natural History, 
etc. Complete list of Patents each week. 

'rerms of �'l b�crhuj on .-One copy of the SCIEN­
TIFIC AMERICAN will be sent for one ytaT-52 numbers­
postage prepaid, to any subscriber In the United States, 
Canada, or Mexico, on receipt of 'l' h ,'ee )) o l lnl's by 
the publishers ; six months, '1.00; three months, '1.00-

(; I ll b� .  -- Special rates for several names, and to Post­
masters. Write for particulars. 

'rhe safest way to remit is by Postal Order, Draft, or 
Express Money Order. Money carefully placed Inside 
of envelopes, securely sealed, and correctly addressed, 
seldom goes astray, but is at the sender's risk. Address 
all letters and make a\1 orders, drafts, etc., payable to 

lU U N N  & C O . ,  3 tH n roadway , New YOl·k. 

--\'i--

Jdtntitit �tutdtan JUpplttutnt 
This Is a separate and distinct publication from THB 

SCIENTIFIC AMERICA", but is uniform therewith In 
size. every number containinl( sixteen large pages full 
of engravings, many of whicb are taken from foreia'll 
papers ane accompanied with translated descriptions. 
THE SCIENTIFIC AMERICAN SUPPLEMENT is published 
weekly, and includes a very wide range of contents. It 
presel!ts the most recent papers by eminent writers in 
all the principal departments of Science and the Useful 
Arts, embracing Biology, Geology, Mineralogy, Natural 
History, Geography, ArchreololZY, Astronomy, ChemIs­
try, ElectriCity, Light, Heat, Mechanical Engineering, 
Steam and Railway Ene-ineering, Minin�, Ship BulIdlng, 
"Marill(� Engineerin/!, Photography, r:rer.hnologY4 Manu­

I facturillg Industries, Sanitary �1ngineerill/!. Ag-l'iculture. 
Horticulture, Domestic EC£.Inomy, BiCgraphy. MediCine. 
etc. A vast amount of fresh and valuable information 
obtainable in no other publication. 

The most Wnportant Engineering Works. Mecbanlsms, 
and Manufactures at home and abroad are lIIustra�ed 
and described in the SUPPLEMENT. 

Price for the SUPPLEMENT. for the United States, 
Canada, and -Mexico. �.OO a year ; or one COpy of the 
SCiENTIFIC AMERICAN and one copy of the SUPPLE­
MENT, bot,h mailed for one year to one address for '7.00. 
Single copies, 10 cents. A dd ress and remit by postal 
order, express money order, or check, 

M U N N  & CO., 3 6 1  nroadway, New York. 
--�--

i'� ·l :r ·  - - <i� :r · t ·  &1tt t!.IUg e'("l 10'1t. 
THE SCIENTIFIC AMERICAN BUILDING EDITION Is 

Issued monthly. $2.00 a year. Single copies, 25 cents. 
Thirty-two large quarto pages, forming a large and 
splendid MltRazine of Architecture. rich ly adorned with 
e!e{/ant plates and other One engravings ; Illustrating the 
most interesting examples o[ modern Architectural 
Construction and allied subjects. 

A special feature Is the presentation in each number 
01 a variety of the latest and best plans for private resl. 
dence •. city and country, Including tbOile of very mod­
erate cost as welJ as the more expensive. Drawtngs in 
perspective anlt In color are given, to�ether with Floor 
Plans, DeSCriptIons, Locations. Estimated Cost, etc. 

The elegance and �beapness of this magnlflcent work 
have won for it the I�al'�est C i rcu l a t i o n  of an}' 
Architectural publication in the world. Sold by all 
newsdealers. '2.00 a year. Remit to 

MUNN & CO" 3 6 1  Broadway, New Yor-k. 
�--

��vort �ditiou 
of the SCIENTIFIC AMERICAN, with which is incor­
porated " LA AMERICA CIENTIFICA E INDUSTRIAL," 
or Spanish edition of the SCIENTIFIC AMERICAN Is pub­
lished monthly. and is uniform in size and typography 
with the SCIl!-NTIFIC AMERIOAN. Every number con­
tains about 00 pages, profusely I\lustrated, It Is the Onest 
SCientifiC, industrial export paper published. It circu­
lates throughout Cuba, the West Indies, Mexico, Cen­
tral and South America, Spain and Spanish possessions 
-wherever the Spanish language IS spoken. THE SCI­
ENTIFIC AMERICAN EXPORT EDITION has a large 
guaranteed circulation In all commercial places through­
out the world. $3.00 a year, postpaid, to any part 01 the 
world. Single copies, 25 cents. 

rr Manufacturers and others who desire to secure 
foreign trade may have large and handsomely displayed 
announcements publisbed in this edition at a very 
moderate cos�. Rates upon application. 

M VNN &: CO •• l' u b l i shers, 

361 B .. oRdwRY, N ew York. p,� C I N T  I N G sC��I�;;;:�r5 J��err���·' 0 U T F I T 
GOLDING & CO. , 1 79 Ft. H i l l  Sq. , Boston , Mass. 
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